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The  AMgnment 

Diagram  Applied  to 

Water  Mains. 


In  the  present  state  of  our 
knowledge  the  engineer  has  to 
learn  at  an  early  stage  that 
theory  is  not  always  in  accord- 
ance with  |iractico.  Experience  rather  than 
theory  is  our  guide  in  many  matt'Crs,  and  the 
world  abounds  in  examples  of  structures  which 
aJ'e  apparently  lacking  iTi  stability,  by  all  the 
accept-ed  rules,  Mid  wliich  nevertheless  serve 
their  puqxise  satisfactorily,  and  with  others 
which  have  to  be  made  far  stronger  than  plain 
theory  would  lead  ns  to  expect.  The  know- 
ledge that  our  theory  is  incomplete  and  does  not 
taJie  all  tlio  facts  of  the  case  iuto  account  helps 
us  very  little,  luid  nicrcl\  shows  the  need  for  a 
great  deal  of  work  l>asc<l  upon  an  endless  series 
of  experiments  and  ob>c  ivations.  Every  work 
and  discussion  which  ii;is  for  its  object  the 
advancement  of  our  knowledge  of  thefM'otical 
mattei-s  is  to  b;j  welcomed,  particularly  when  it 
results  in  something  tangible  wliich  will  be  of 
immediate  use  to  the  on;<ineer  in  his  daily  work. 
Hydraulic  calculations  are  certainly  among  the 
most  satisfiK-tory  work  that  an  engineer  is  called 
upon  to  do.  It  is  bi>tli  interesting  and  i)leasant 
to  calculate  the  discharg<'  of  a  main  or  scries  of 
nuiins  and  to  be  alilc  to  ilitck  the  result  b,\-  tu'tual 
measurefnent,  to  find  that-  the  expected  volunie 
of  water  is  delivered,  tluit  an  exact  pressure  is 
obtained,  aTid  that  the  jet  of  water  thrown  by  a 
certain  hydrant  reaches  a  certain  cxjiected  level. 
If  such  results  are  obtained,  one  is  tempted  to 
tiiink  that  here  at  loaxt  tlieory  is  very  complete. 
One  has  only  to  study  an  urdinary  text-bfK>k,  how- 
ever, to  be  suq)rised  at  the  number  of  formulie 
giving  different  results  and  to  examine  the  record 
of  experiments  made  of  th.'  flow  of  water  tlu-ough 
mains  in  ordinary  practice  to  see  that  there  are 
a  veiy  lai-ge  immber  frf  factors  such  a.s  coiTf>sioii 
and  incrustation  whicli  may  soon  upset  any  ordi- 
nary calculation,  while  tlic  variety  of  possibilities 
in  a  complicated  system  will  often  present  a 
problem  tlie  solution  of  which  is  by  no  means  ea.sy. 
The  water  engineer  has  therefore  to  guard  against 
any  assumption  that  the  rules  which  were  applied 
to  any  one  case  satis  fiictorily  will  ne<«issiirily 
apply  to  another.  Where  such  calculations  have 
to  be  made  the  water  engineer  generally  uses  a 
diiigram  of  one  kind  or  another  showing  the  rate 
of  flow,  the  diameter  of  the  jjipe,  and  tlie 
hydraulic  gradient. 

Mr.  D.  Plalton  Thomson,  in  an  excellent  pajjer 
road  before  the  Institution  f>f  Water  Engineers, 
brings  forvvjird  an  am|ihfication  of  the  diiigi-arn 
niethod  which  should  certainly  be  very  useful. 
The  paper  was  pulilished  in  these  i)ages  iii  our  last 
issue,  and  shows  how  the  aligiunent  diagram  may 


be  applied  to  the  flow  of  water  in  uniform  and  in 
comixnmd  mains.  'J'lie  author  does  not  claim  to 
have  introduced  this  application  of  th©  alignment 
diagram,  though  the  matter  daos  not  appear  to 
have  been  brought  very  prominently  before  water 
ongineere  before.  He,  has,  however,  done  this, 
and  ho  has  extended  its  use  to  compound  mains, 
giving  us  at  once  something  which  was  much 
needed ;  for,  while  it  is  a  fairly  simple  matter  to 
deal  with  the  problem  |)resent€d  by  a  simple  main, 
it  is  alwa.ys  i-ather  a  long  and  tedious  matter  to 
work  out  the  discharge  from  a  series  of  mains  of 
varying  diametere.  The  extension  is  inade 
p(jssible  by  taking  advantage  ol  the  princii)le  that 
any  combination  of  mains  may  be  replaced  by  a 
single  iniitginary  equivalent  main  of  the  same 
dischiU'go  and  loss  of  head.  A  diagram  is  con- 
structed haviirg  six  vertical  parallel  axes,  five  of 
which  rejjrescnt  the  variables  of  pipe  flow  given 
in  the  general  formula  for  flow  of  water  in  pipes, 
and  the  remaining  axis  is  that  of  "  caiTying 
power,"  which  is  of  use  in  comparing  single 
uniform  mains  and  in  calculating  the  flow  in 
compound  mains.  In  this  diagram  the  law  of  the 
scales  and  tlieir  relative  magnitude  and  position 
are  such  that  when  any  straight  line  is  drawn 
across  them  the  pouits  of  intci"section  on  each  of 
tlie  scales  will  he  sucJi  that  if  any  two  variables 
on  a  system  are  knov\n'  the  line  drawn  through 
them  will  cut  the  scalo^  of  the  third  variable  at 
its  corresponding  value.  Thus  by  merely  drawing 
lines  or  applying  a  straight-edgoi  to  the  diagi'am 
the  unknown  c|uantit\-,  be  it  discluu'ge,  diameter, 
canying  jjower,  hydraulic  gradient,  loss  of  head 
or  length,  may  at  once  be  found.  The  author 
explains  the  use  of  his  diagram  very  clearly  by 
means  of  examples,  and  very  little  study  of  the 
jiapcr  will  enable  the  engineer  to  test  its  value. 
It  is  necessary  to  note  that  the  diagraifi  is  based 
upon  the  use  of  certain  constants,  depending  on 
the  internal  condition  of  the  pipes,  and  that  these 
apply  to  uncoated  cast-iron  pipes  the  internal 
condition  of  which  causes,  for  any  given  rate  of 
discharge,  a  loss  of  head  about  30  per  cent 
greater  than  that  in  new  pipes.  The  adoption  of 
such  constants  will  not  apply  to  all  cases. 


Civic  Study 
in  Civic  Design. 


VyitL  Abercronibie  has  done 
so  much  for  the  promotion  of 
town  planning,  both  as  a  lecturer 
at  Liverpool  University  and  as  editor  of  the  Town 
Plannimj  Review,  that  luiything  he  has  to  say  on 
this  important  branch  of  municipal  work  is 
entitled  to  careful  consideration.  In  his  paper  on 
"  Civic  Study  in  Civic  Design,"  read  at  the  annual 
meeting    of    the    Institution    of     Municipal    and 
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County  Engineers  at  Blackpool,  lie  commenced 
h\  tilting, at  our  national  habit  of  embai-king  on 
great  undertakings  without  adequate  preiJai'ation, 
and  no  one  will  dispute  that,  however  successful 
we  may  eventually  be,  our  habit  of  "  muddling 
through  "is  costly  and  wanting  in  method.  Wliile, 
however,  we  have  on  the  one  hand  comj)laints 
that  we  are  undertaking  town  planning  schemes 
without  proper  stud\'  and  preparation,  on  the 
otlier  hand  \ye  have  demands  made  that,  despite 
this  want  of  study,  tov\-u  planning  should  l)e  made 
obligatory.  Town  plannmg  has  nc>t  been  so  long 
the  fashion,  and  the  time^s  are  so  much  out  of 
joint  for  the  preparation  of  schemes  that  we  should 
not  be  undulx"  perturbed  that  our  councils  ai'e  not 
able  to  keep  pace  with  these  entliusiastic  civic 
reformers,  or  tliat  the  demaJid  for  war  economy 
should  prevent  them  going  in  for  extensive 
schemes.  There  will  be  gefieral  agi'eement  with 
Prof.  Abercrombie's  ideas  as  to  the  methods  of 
study  t-o  be  adopted  by  those  %iho  have  to  prep;ii-e 
a  town  planning  scheme.  As  Prof.  Abercrombie 
admits,  these  methrxis  are  usually,  if  luieon- 
sciously,  adopted  by  town  i)lanners,  and  with 
satisfactory  results,  but  a  satisfactory  r&sult  can 
only  be  obtained  where  the  designer  has  an  inti- 
mate k^c>\^•ledge  of  ths'  district  ho  is  planning  or 
has  obtained  the  requisite  data  by  means  of  a 
formal  civic  survey. 

The  need  for  being  able  to  coratrol  the  planning 
in  the  outlying  districts  of  our  large  towns  was 
emphasised  in  the  course  of  the  discussion  by 
Mr.  Stilgoe,  who  ha«  found  the  area  of  43, 000 
acres  in  Birmingham  insuiScient  for  the  proper 
development  of  his  arterial  roads.  It  is  now  vcr;v 
generally  admitted  that  it  is  of  little  use  ])lanning 
a  wide  arterial  road  within  a  borough,  or  two 
neighbouring  boroughs,  if  the  adjoining  districts 
wiir  not  come  into  line  and  widen  their  roads  in 
accordance  v\ith  a  comprehensive  traffic  scheme. 
A  comprehensive  plan  which  will  embrace  a 
number  of  neighliouring  districts  is  particularly 
desirable  for  traffic  ])vu'i>os€S,  and  in  many  cases 
it  ought  to  include  the  provision  of  open  spaces, 
water  sujiply,  and  sewage  disposal,  instead  of 
allowing  a  large  number  of  small  local  schemes. 
That  a  large  general  plan  on  these  lines  should 
be  prepared  being  admitted,  there  remains  the 
(juestion  as  to  who  is  to  prepare  it.  Prof.  Aber- 
crombie, as  an  aa-chiteot,  naturally  favom-s  the 
example  of  the  London  so6iety,  or  commissioners 
such  as  those  appointed  at  Chicago  and  Otta^\■a., 
in  which  the  leading  spirits  are  architects  and 
business  men,  and  the  municipal  engineer  is 
relegated  to  a  back  seat.  That  municipal  engi.- 
ueei-s  will  be  content  to  accept  such  an  undignified 
position  can  hardly  be  expected  when  one 
remembers  the  pioneer  work  done  by  such  men 
as  Mr.  Brodie  at  Liverp"Ool,  Mr.  Stilgoe  at  Bir- 
mingham, and,  Mr.  Thomson  at  Dundee.  As  Mr. 
Shawcross  j^ointed  out  in  the  opening  of  his  paper, 
the  planning  of  roads  will  always  be  the  most 
important  jiraetical  piu-t  of  a  scheme,  and  this  is 
essentially  the  work- of  the  engineer,  and  the 
nation  \\'\\\  have  to  rely  for  its  town  planning 
schemes  more  on  the  engineer  than  the  architect. 
Both  engineer  and  architect  have  their  proper 
l^laee  in  town  jjlanning  schemes,  but  it  is  the  engi- 
neer \x'ho  will  have  to  prepare  the  general  lay- 
out, and  the  ai'chitect  must  develop  and  clothe 
the  framework  provided  by  the  engineer  by  design- 
ing the  national,  municipal  and  other  buildings 
which  so  largely  give  dignity  and  character  to  our 
t"wns  and  citi^';. 


An    interesting    c.use    which 

Hcuse  Drainage,      ^-as     heard    recently     in     the 

High   Court  raised  a  question 

as   to  the   |iower  of  a  local  authority  to  enforce 

the  drainage  of  a  house    under    see.   23  of    the 

Public  Health  Act,  187.")      It  will  hp  r.-ifleinhered 


that  that  section  provides  that  ^^'here  any  house 
within  the  district  of  a  local  authority  is  without 
a  drain  sufficient  tor  efiectual  drainage,  the  local 
authority  shall  by  written  notice  require  the 
o«ner  or  occupier  of  the  house  to  make  a  covered 
drain  emptying  into  any  sewer  which  the  local 
authority  are  entitled  to  use  which  is  not  more 
than  100  ft.  away,  but  that  if  there  is  no  sewer 
within  that  distance,  then  emptying  into  such 
covered  cesspool  or  other  place  not  being  under 
any  house  as  the  local  authority  may  direct.  The 
question  raised  by  the  case  (The  Chelmsford  Cor- 
poration v.  Bradridr/e)  was  as  to  whether,  in  the 
absence  of  a  sewer  within  the  prescribed  distance, 
the  power  of  the  local  authority  to  enforce  drainage 
is  limited  to  cases  where  there  is-an  existing  cess- 
pool, or  whether  they  can  enf(jrce  the  construc- 
tion of  a  new  cesspool  if  that  be  necessai'y.  The 
respondent  Bradridge  was  the  owner  and  occupier 
of  Springfield  Mill,  and  a  notice  was  served  upon 
him  requiring  him  to  maJ«  a  covered  drain  empty- 
ing into  a  covered  cesspool  in  pursuance  of 
sec.  23.  He  failed  to  comply  with  the  require- 
ments of  the  notice,  and  thereupon  the  work  was 
executed  b\^  the  corporation  and  he  was  summoned 
for  the  recovery  of  the  expenses.  The  justices 
before  \\-hom  the  case  was  originally  heard  dis- 
missed the  summojis,  imd  the  corporation  now 
appealed.  The  appeal  was  allowed,  the  judges 
being  unanimous  m  deciding  that  the  powers  of  a 
local  authority  under  sec.  23  are  not  confined  to 
the  case  where  there  is  an  available  covered  cess- 
pool in  existence,  but  that  they  may  give  notice 
to  the  owner  of  the  house  requiring  hijn  to  malic 
the  covered  dniin  emptying  into  a  covered  cess- 
pool to  be  constructed,  and,  upon  his  failure  to 
comply  with  the  notice,  may  themselves  con- 
struct a  covered  drain  and  covered  cesspool  and 
recover  from  liim  the  cost  of  so  doing.  Although 
the  Public  Health  Act  Mas  passed  so  long  ago  as 
1875,  the  point  decided  in  this  case  appears  to 
be  an  entirely  .no^el  one.  As  Mr.  Justice  Avery 
pointed  out,  if  the  decision  of  the  justices  had 
been  allowed  to  stand  the  result  would  have  been 
that  in  a  large  class  of  cases  the  powere  eonfeiTed 
by  sec.  23  to  enforce  the  drainage  of  premises 
in  the  interests  of  the  public  health  would  have 
been  reduced  to  a  nullity.  The  decision  is  one 
of  great  importance  to  sanitary  authorities,  and 
should  be  not  I'd  by  survej'ors. 


Parliament  ^^'^^  rejection  of  the  railway 

J  <«u     •  „  o  J 'ill   fctt-   the   streng^tlienino;   of 

and  Charing  Cross 

Bridge. 


Charing  Cross  Bridge  did  not 
come  as  a  suqsrise,  for  happily 
the  way  had  been  w<A\  prepared  by  a  volume  of 
informed  protest  to  which  it  is  only  reasonable 
Parliament  should  pay  due  attention-.  There  can 
be  no  question  about  the  ugliness  of  the  bridge, 
nor  need  the  pomt  be  laboured  that  the  Charing 
Cross  site  with  its  over-congestion  is  a  defacement 
of  one  of  the  most  important  parts  of  London. 
Nothing  less  wortliy  erf  an  historic  spot,  w\\h.  its 
teeming  railway  station  and  its  sordid  appendage 
in  bridge  foiin,  could  well  be  imagined,  and  we 
are  forced  to  the  conclusion  of  Mr.  John  Burns 
that  if  the  nation  had  possessed  some  public 
department  akin  to  a  Ministi-j'  of  Art  such  a  Bill 
as  that  presented  to  the  House  of  Commons  on 
ilonday  last  would  have  been  imjDossible.  The 
alternative  to  the  existing  regime  is  to  deal  with 
the  site  in  a  manner  worthy  of  London's  arclii- 
tectural  future,  and  we  note  in  this  eoimection  that 
the  suggestion  of  Mr.  Lewis  Hind  of  a  war 
memorial  has  received  the  qualified  support  of 
our  contemporai"y  the  Builder,  which  remai'ks  that 
the.  suggestion  to  remove  Chainng  Cross  to  the 
southern  side  of  the  river  and  to  make  a  great 
moi-umental  footbridge  to  commemorate  the  pre- 
sent war  is  a  proposal  which  calls  for  full  and 
impartial  consideration  after  the  war.     The  possi- 


Ti  i.Y  7,  1916. 


AND  COUNTY  ENGINEER. 


bilities  of  such  a  scheme  are  set  forth  in  a  sketch 
ill  the- Btiifiltr  by  Mr.  D.  Barclay  Niveu,  f.k.i.b.a., 
uud  Mr.  T.  Raffles  Davison,  Hon.  .\.r.i.b..\.  This 
shows  a  veliiciUai-  bridge  tliat  would  supplant 
thi'  present  unsightly  structure,  a  commanding 
■'  Place,"  or  squai'e,  on  wliieli  streets  converge,  a 
tiauking  boulevard  with  gradients  to  the  Victoria- 
embiuikment — to  which  HutigerFord  Bridge  is  a 
jiositivo  blemish — and  a  war  memorial  cliapel, 
suggested  by  Mr.  Lewis  Hind,  in  the  centre  of  the 
■■Pliice. "  Incident ;dly  we  may  express  a  hope 
that  the  removal  of  the  terminus  to  the  south  side 
of  the  Tliames  will  also  cast,  upon  the  railway 
compaixv  the  responsibility  for  providing  some 
worthier  structure  than  the  motley  congeries  of 
buildings  which  represent  the  Waterloo  Station. 
These  ai"e,  however,  questions  whose  considera- 
tion may  well  be  left  till  the  aft'er-wiu-  perif>d.  .\t 
present,  it  is  a  satisfaction  to  know  tluit  Parlia- 
ment has  declined  to  set.  the  seal  of  permanence 
upon  Hungei'ford  Bridge  and  the  inuesthetie 
itgglomeration  of  brick  and  mortal'  at  Charing 
Cross. 


The 
Orphan  Fund. 


Tile  ainiiiul  report  of  tho 
committee  entrusted  with  the 
managenunt  of  the  Orphan 
Fund  of  the  Institution  of  Municipal  and  County 
Engineers  is  always  an  interesting  document, 
although  in  one  aspect  it  is  usuiUly  of  a  dis- 
appointing chanu-ter.  Wr  refer,  of  course,  to 
tho  conipiU'atively  small  |iroportion  of  the  total 
mnuber  of  members  who  make  any  siJjscription 
to  the  fund.  The  year  dealt  with  by  the  report 
which  has  just  been  issuod  is  the  seventeenth 
year  of  the  fluid's  existence,  but  out  of  a  total  of 
l,7lt7  members  of  the  institution  it  contajns  the 
names  of  only  217  subscrihirs  and  a  list  of  twenty- 
five  donations.  It  is  true  that  the  lunount  of 
sul)scriptions  shows  a  sniall  inerea.se  u])on  the 
sum  collceted  during  the  |ir.  ceding  year,  and  this 
in  si)ite  of  the  many  additional  claims  which  have 
to  be  met,  at  present  in  connection  with  war 
charities.  This  is  satLsfiictory  so  fiu-  as  it  goes, 
but  we  feel  bound  to  point  out  again,  as  we  have 
done  with  regularity  for  some  years  pivst,  that 
the  value  of  such  a  fund  i^  no6  measured  by  tlie 
niunber  of  large  subscrijitions  reeetvexl,  nor  even 
by  the  numlier  of  cases  in  w  hich  relief  is  granted. 
It  shcaild  rather  bo  regardtd  ;is  a  means  by  which 
every  member  of  the  institution  may  contribute 
his  shtu'e,  however  small,  towards  the  relief  of 
the  dependents  of  those  of  his  professional 
brethren  who  have  fallen  by  the  way.  We  feel 
sure  that  those  who  are  iiiimediately  responsiltle 
for  earning  on  this  im])oitant  and  beneficent 
_^work  would  be  immensely  cheered  by  a  largo 
fincrease  in  the  number  of  small  subscrij)tions.  It 
*may  be  that  some  organisation  could  bo  started 
for  effecting  this  object  through  the  se\eral  dis- 
tricts. At  any  rate,  tlu-  matter  is  worth  con- 
i.8ideration,  and  if  it  were  \eutilated  it  would  at 
peast  serve  to  keep  the  claims  of  the  fimd  before 
jthe  membei-s  and  fo  secure  that  its  work  will  not 
be  forgotten  until  the  tinje  conies  for  the  next 
annual  meeting. 


Disappointed 

Authors 
at  Blackpool. 


I 


The  tiiree.  papers  on  town 
planning  which  were  presented 
at  the  tiiinual  meeting  of  th^ 
Institution  of  ^funicipal  and 
County  Engineers  at  Bhickpool  last  week  proved 
of  such  interest  to  the  nj.'iiibers  that  the  wiiole 
of  the  TTiursday  afternoon  was  taken  to  discuss 
them.  This  unfortunatel\  led  to  the  crowding 
out  of  several  very  interesting  and  vduable  papers 
wliich,  had  time  permitted,  would  no  doubt  have 
evoked  an  equally  useful  discussion.  Unliappily, 
-tlie  iJHX'ess  df  elimination  was  repeated  at  the 
closing  sitting  on  the  following  morning,  when, 
out  of  a  further  six  papers,  only  two,  dealing  with 


road  matters,  cajue  under  discussion.  Among  tho 
seven  which  were  thus  left  undiscussed  were 
papers  on  such  important  questions  as  security 
of  teniu'e,  road  signs,  sanitation  problems  in  civil 
areas  in  the  vicinity  of  temporally  military  camps, 
public  abattoirs,  and  diagrammatic  statistics  for 
municipal  engineers,  and  when  it  is  remembered 
tliat  probably  in  every  instance  tliese  contri- 
Initions  were  jn-epared  in  face  of  serious  difficulties 
created  by  reduced  staffs  it  is  not  surprising  that 
there  is  a  feeling  of  resentment  among  the  authors 
that  the  time  and  lal)our  spent  on  t.heir  tasks 
should,  apparently,  be  so  little  appreciated.  For 
sevenU  years  now  the  number  of  papers  ha,s  been 
growing',  and  it  is  I'learly  time  that  the  council 
of  the  institution  took  steps  either  to  limit  the 
nuniber  to  be  discussed  or  provide  more  time  for 
their  ade<iuate  discussion.  To  say  the  least,  it  is 
distinctly  iutnoying  for  a  man  to  prepare  a  paper 
for  discussion  and  tiien  llnd  tliat  there  is  no  oppoi-- 
tunity  of  discussing  it. 

»  -x  * 

Although  tlie  fact  tliat  in 
L.C.C.  Housing.  the  past  some  housing  schcinos 
haAL'  been  caiTied  out  without 
involving  any  chtU'ge  on  tlio  rates  does  not,  show 
tliat  this  desirable  result  can*  be  produced  with 
labour  and  materials  at  their  present  prices,  it 
is  always  instnictive  to  examine  tho  financial 
results  of  a  succ4.'ssfiil  undertaking.  The  Loudon 
County  Council  of  course'  occupies  a.  unique  posi- 
tion as  a  housing  aiilliority  owing  to  the  magni- 
tude of  the  operations  which  it  has  undertaken. 
But,  even  when  this  is  taken  into  consideration,  it 
will  be  generally  agreed  that  Sir  John  Benn  Wiis 
fully  justitied  at  tlie  last  meeting  in  congratu- 
lating the  council  upon  the  present  position.  A 
surjilns  of  JL'0,.577,  to  be  devoted  to  relief  of  rates, 
is  anticipated  as  a  rc^snlt  of  the  jiaat  .yem-'s  work- 
ing. 'J'iie  nett  surplus  on  all  dwellings  and 
estates  in  course  of  development  was  £11,(310,  sus 
comi)a.red  with  i;14,."i(j;{  in  the  previous  year  and 
jtli),877  in  the  year  before  that;  but  the  extra 
cost  of  lighting,  heating,  insurances,  taxation, 
wiu-  bonuses,  and  allowajices  to  officers  and 
emjiloyees  serving  with  the  Forces  account  for 
tlie  decrease.  The  total  capital  expenditure  of 
the  council  on  its  working-class  dwellings  and 
estates  amounted,  at  March  31st  of  this  year,  to 
£:!, 080,814.  Sir  John  F.eiin,  in  deaJnig  with  the 
report,  pointed  out  that  what  is  most  satis- 
factory is  that,  ill  addition  to  providing  necessary 
and  healthful  accomuiodatioii  for  the'  working 
classes,  the  council  have  lieen  able  to  secure  a 
substantial  and  rciisonable  dividend ;  and,  further 
than  that,  this  magnificent  propeiiy  is  gradually 
hecoining  llw  properly  of  London. 


A  Tactless 
Proceeding. 


We  (|Hot©  elsewhere  verhatiin 
the  excellent  editoriiil  which 
aiipeai'ed  in  the  Surrey  Comet 
of  Saturday  last  under  the  heading  "  A  Tactless 
Proceeding."  We  have  omitted  the  name  <if  the 
councillor  concerned,  as  he,  as  a  persoiialil\ , 
dfH!sn't  matter.  He  is  a  type,  and  unfortunately 
tlua-e  are  hundreds  of  liiin  scattered  about  iimong 
our  local  authorities.  They  are  the  pin-prickers — 
tlie  little  insignificaiil  slinging  insects  of  muni- 
cipal life.  Out  of  a  rnole-hiU  they  are  quick  to  make 
a  mountain ;  their  jicr\erted  instinct  tempts  them 
even  to  rear  their  mountain  witliout  even  a  moile- 
hill  for  its  basis.  Fortunately  in  this  case  Mr. 
Hampton  Clucas  is  immune  against  suc'h  retailers 
of  tittle-tattle,  safeguarded  as  he  is  by  the  con- 
fidence and  esteem  won  by  his  conspicuously  able 
and  loyal  service  as  an  official."  But  it  often 
happens  that  a  surveyor  is  not  so  strongly  fortified 
against  such  attacks  by  innuendo,  and  lie  may 
iiccordingly  suffer  mentally  and  materially.  We 
cannot  therefore  jirotest  too  vehemently  against 
this  sort  of  "  tactless  proceeding  "  in  public  life. 
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Mechanical  Water  Filtration  Plant  at  Lancaster. 

By   ARTHUE    G.    BRADSHAW,    f.s.i.,    Borough    and    Water   Engineer. 


The  plant  consists  of  No.  12  &-it.  diameter  Bell's 
vertical  pr-essure  filters,  with  full  apparatus  for 
chemical  treatment.  Tlie  raw  water  dealt  with  is 
collected  from  a  moorland  gathering  ground  into  a 
storage  reservoir  of  130_,(X)0,000  gallons  capacity.  The 
site  of  the  plant  is  situated  li  miles  from  and  200  ft. 
lower  than  the  reservoir,  the  filtered  water  being 
passed  on  for  consumption  without  any  further 
period  of  storage.  The  introduction  of  a  service  reser- 
voir to  contain  a  day's  filtered  supply  was  not  con- 
sidered feasible,  owing  to  the  loss  of  head  which 
would  have  taken  place,  otherwise  the  filters  would 
have  been  erected  below  the  reservoir  embankment, 
and  under  which  circumstances  the  plant  required 
would  have  been  smaller,  owing  to  the  fact  that  an 
average  daily  output  only  would  have  been  required, 
instead  of  a  maximum  hourly  supply  as  now  in- 
stalled. The  necessity  for  the  plant  was  occasioned 
by  a  serious  growth  of  algae  in  the  storage  reservoir, 
resulting  in  the  stopping  up  of  service  pipes  with  a 
matted,  stringy,  fibrous  substance  composed  chiefly 
of  dead  filaments  of  vegetable  matter.  On  one  occa- 
sion after  repairs  to  a  fractured  main  as  many  as 
forty  service  ijipes  were  blocked  at  one  time. 

Tlie  storage  reservoir;  owing  to  its  somewhat  large 
surface  area  (22  acres)  in  comparison  with  its  storage 
capacity  (130,000,000  '  gallons),  lends  itself  in  hot 
weather  to  the  growth  of  algae  and  minute  forms  of 
water  life.  A  certain  amount  of  peat  discoloration 
had  also  to  be  dealt  with.  Examinations  of  the  raw 
water  for  bacteria  showed  variations  between  the 
best  and  worst  results  which  were  not  entirely  neg- 
ligible, more  especially  after  a  dry  period,  followed 
by  a  flushing  of  the  catchment  area  in  times  of 
heavy  rain.  The  period  of  sedimentation  to  which 
the  water  is  subject  while  in  storage  renders  the 
duty  of  the  plant  somewhat  easy  in  comparison  to 
many  waters  dealt  with  by  mechanical  filters. 

The  plant  was  set  to  work  early  in  1913,  and  has 
been  in  continuous  operation  since  that  time.  The 
results  obtained  have  been  satisfactory,  the  filtered 
water  showing  a  higli  degree  of  purity  both  chemical 
and  bacteriological,  and  in  some  instances  a  sterile 
water  has  been  obtained,  the  trouble  with  service 
pipes  having  been  entirely  eliminated.  The  plant 
from  the  mechandcal  point  of  viewjias  worked  suc- 
cessfully, and  beyond  the  renewal  of  the  water  tur- 
bine worm  and  gear  wheels  which  operate  the  con- 
necting rods  of  the  alumina  injection  pumps,  has 
required  little  or  no  alterations  or  repairs. 

The  standard  solution  of  aluminoferric  is  injected 
into  the  main  by  small  ram  pumps  operated  by 
water  turbines,  wliich  are  driven  and  governed  by 
the  flow  of  water  used  in  the  ordinary  course  of  con- 
sumption. As  the  point  of  injection  is  situated 
below  the  turbine  wheels,  the  solution  is  effectively 
scattered  and  mixed  with  the  raw  vreiter  before  it 
passes  to  the  filters,  to  be  deposited  on  to  the  sand 
beds,  and  there  in  combination  with  lime  water  forms 
a  flooculent  gelatinous  matter  (alumina  hydrate),, or 
coagulant,  in  which  the  various  insoluble  impurities 
are  entangled.  No  direct  method  of  measuring  the 
alumina  solution  is  in  operation.  The  solution  is 
standardised  by  dissolving  a  known  weight  of -alumino- 
ferric in  a  given  quantity  of  water.  From  this  and 
the  total  recorded  amount  of  water  passed  in  twenty- 
four  hours  the  grains  used  per  gallon  can  be  fairly 
accurately    calculated. 

The  number  of  strokes  made  by  the  injection 
jjiiinps  being  governed  by  the  speed  of  the  motors, 
which  in  turn  is  governed  by  the  rate  of  the  raw- 
water  flow  in  the  main,  the  amount  of  solution  in- 
jected is  proportionate  to  the  flow.  Facilities  are 
also  provided  for  varying  the  length  of  the  stroke 
of  the  injection  pumps  when  in  motion,  thus  giving 
a  finer  adjustment  of  the  amount  of  solution  used, 
and  which  is  necessary  when  a  raw  water  of  varying 
quality  or  colour  is  dealt  with. 

Lime  water  is  stored  in  a  large  vertical  tank,  and 
maintained  at  the  required  strength.  The  extremi- 
ties of  tills  tank  are  connected  to  the  throat  and  up- 
stream end  of  a  Venturi  tube  on  the  main,  and  by 
wliich  under  the  Venturi  law  of  pressures  the  raw 
water  is  enal)led  to  take  up  lime  water  proportionate 
to  its  flow.  The  lime  flow  may  be  varied  by  operat- 
ing a  valve  on  the  pipe  connected  to  the  throat  of 
the  Venturi  tube.    The  actual  quantity  of  lime  pass- 


ing into  the  raw  water  can  b©  calculated  at  any 
time  by  reference  to  a  manometer,  and  the  rate  of 
raw  water  flow  as  recorded  by  a  Venturi  meter.  The 
manometer  can  also  be  coupled  up  to  the  meter 
pressure  pipes,  and  with  the  aid  of  a  graduated  scale 
its  accuracy  can  be  tested.  The  method  of  washing 
out  the  filters  is  too  well  known  to  be  described  in 
detail.  A  manipulation  of  valves  enables  a  reverse 
flow  of  water  to  put  the  sand  bed  into  suspen- 
sion, revolving  arms  radiating  from  a  central  column 
cause  the  sand  in  one  operation  to  be  raked,  disilite- 
grated,  and  violenUy  sprayed. 

In  the  case  of  a  single  filter  a  reverse  flow  at  the 
rate  of  16,000  gallons  per  hour  has  been  found  suffi- 
cient to  disturb  the  bed  without  losing  sand.  A 
recorder  is  provided  for  ascertaining  the  amount  of 
wash  water  wasted.  This  is  operated  by  passing  it 
over  a  V  notch  and  by  the  usual  method  of  a  float, 
a  clock  with  electric  movement,  and  a  diagram  the 
amount  can  be  computed.  A  bell  arrangement  warns 
the  attendant  when  the  flow  of  wash  water  exceeds  the 
prearranged  amount.  The  wash  arms  are  rotated  by 
a  2J-b.h.p.  Tangye  oil  engine,  each  filter  being  en- 
gaged separately  by  means  of  a  clutch,  or,  if  required, 
two  filters  can  be  washed  in  one  operation.  The  time 
occupied  in  washing  the  twelve  filters  varies  accord- 
ing to  the  dirtiness  of  the  beds;  if  done  daily  an 
average  of  about  forty  minutes  is  necessary.  The  beds 
are  washed  out  as  frequently  as  loss  of  pressure 
demands.  Gauges  show  the  total  loss  on  the  plant  and 
also  the  loss  due  to  the  congestion  of  the  beds.  This 
loss  varies  according  to  the  quality  of  the  raw  water; 
in  our  case  it  may  be  taken  as  3  to  6  lb.  after  twenty- 
four  hours,  10  after  forty-eight  hours,  and  15  after 
seventy-two  hours. 

As  a  flow  of  25,000  galloniS  per  hour  is  necessary 
to  keep  the  tvu'bines  working,  it  was  thought  advisable 
to  install  an  arrangement  whereby  alumina  could  be 
added  to  the  raw  water  on  the  Venturi  principle 
described  in  the  case  of  lime  water.  Governors  driven 
by  the  turbine  shafts  were  made  to  operate  a  tap 
conti'olling  a  subsidiary  alumina  solution  supply. 
Whenever  the  turbines  slowed  down  sufiiciently  for 
the  balls  to-loose  their  spread'  the  tap  was  automatic- 
ally opened  and  vice  versa.  Night  consumption  has 
since  increased  sufficiently  to  render  this  arrangement 
unnecessary. 

As  a  result  of  the  working  of  the  plant  I  am  of 
opinion  that  the  alumina  tanks  sholrld  be  constructed 
of  concrete  or  of  iron,  lined  with  bricks.  A  third  tank 
would  be  an  advantage.  The  lime  chamber  should  be 
in  duplicate.  All  pipes  conveying  chemicals  should 
be  copper,  controlled  l^y  screw-down  valves  of  the  best 
quality  obtainable.  Jet  nozzles,  perforated  strainer 
tops  or  boxes,  and  any  small  collecting  pipes  in  the 
base  of  the  filters  should  not  be  liable  to  corrosion. 
Test  bowls  continuously  supplied  with  raw  and  filtered 
water  should  be  in  a  light  and  prominent  position, 
so  that  the  attendant  always  has  them  in  view.  The 
filter-house  should  be  heated,  and  one  Venturi  meter 
is  essential. 

In  practice  it  has  been  found  that  with  a  good  raw 
water  the  filters,  if  washed  out  daily,  are  each  capable 
of  dealing  with  an  average  of  about  5,500  gallons  per 
hour  without  any  serious  loss  of  pressure. 

The  average  daily  amount  of  water  dealt  with  is 
1.000.000  gallons.  The  filter  and  appliances  have  been 
disposed  so  as  to  avoid  pipes  crossing  the  walls  and 
in  which  there  is  no  special  advantage  save  from  a 
neatness  of  appearance  point  of  view.  From  the 
figures  given  below  it  will  be  noted  that  the  cost  of 
housing  the  installation  was  somewhat  small  in  com- 
parison to  the  cost  of  the  plant.  It  has  been  observed 
in  some  plants  which  have  been  visited  that  there  is 
a  tendency  to  spend  money  rather  lavishly  on  the 
housing,  so  much  so  that  in  odd  cases  the  house  has 
cost  almost  as  much  as  the  plant.  Much  of  this  ex- 
penditure appears  to  be  unnecessary  for  proper  and 
efficient  w^orking,  and  can  hardly  be  claimed  as  having 
anv  material  effect  on  the  results  to  be  obtained. 

Analyses  of  samples  of  the  raw  and  filtered  water 
should  be  frequently  made,  and  in  this  respect  it  will 
be  of  great  assistance  when  analysts  are  able  to  sub- 
mit the  results  of  their  investigations  in  some  recog- 
nised standard  form.    Additional  competition  in  the 
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.sale  of  suitahlo  ahiiiiinofciiii.'  is  also  tlesijahlo.  Fre- 
qui-nt  tests  for  alkalinity  or  aeiility  should  1h'  iiuide, 
eillier   with   lacnioid  or   iihrtiol-plithalene. 

Generally,  the  o()inions  whii'li  have  been  expressed 
from  tliuejo  time  re^ardinL-  the  defects  of  nie<>haniea! 
filters,  as  eoiiipared  with  open  sand  filters,  liavc  not 
heen  foinid  to  exist  in  the  working  of  the  plant.  Ke- 
wash  pipes  were  installed  for  the  purpose  of  rnnninj; 
a  certain  amount  of  water  to  waste  immediately  after 
washing  out,  in  order  io  allow  ^e  lieds  a  little 
time  to  eoasulatc.  Tliis  operation  may  ho  reqviired 
wliere  a  liad  raw  water  is  dealt  with,  hut  it  lias  not 
heen  found  neeessary  in  this  case.  A'  bright,  clear 
water,  capable  of  undergoing  clo.se  examination,  has 
been  oi>tainabh'  at  all  times.  A  carefid  and  intell'yent 
man  is  neeessary  to  look  after  the  plant,  and  the 
records  of  its  working  should  be  .syr-tematieally  kept 
ind  s<.'riitinised. 

Average  amount  of  alumina  used,  half  a  grain  per 
gallon, 

.Average  amount  of  lime  used,  oiu'-tenth  of  a  grain 
per  gallon. 

Total  eost  of  numing  the  i)Uint  for  year  ending 
March  31.  lOlG,  apart  from  interest  and  redemption  of 
•  •apital,   E15II,  or  Ss.  Sd.    per  million  gallons  treated. 

.\niount  of  water  lost  in  washing  out,  three-quarters 
if  1  per  cent. 

Cost  of  the  plantk  E-4,50!);  and  land,  hujldimrs, 
111 'ter,  &c.,  ei,«KI. 

Wages  of  attendant :  .'JGs.  per  week. 

I'riee  of  aluniinoferrie,  11II3.   i;;{  2s.  6d.  per  ton. 

Priee  of  aluniinoferrie.    1!)1G.  E5  7s.  6il.  per  Von. 

ilar.lness  of  raw  w;i1.  r.  :.'  deg.  (Clnrke's  scale). 


CIVIC  STUDY  IN  CIVIC  OESICN.* 

By    Pathick    Abkrcromhik,    .ma.,    a. it. i. ha.. 
Univei-wity  i>f  Liverimol. 

Into  town  planning  as  a  general  subject  it  i-annol 
be  said  that  this  country  plunged  without  very  con- 
siderable preparation ;  for  years  i)efore  our  Act  was 
passed  organi.-ed  visits  had  been  paid  to  the  Con- 
tinent, where  the  practice  of  civi<3~  design  had  not 
been  suffocated  by  the  iiidii.strial  revolution,  as  with 
us:  and  before  any  ope  gut  to  work  on  actual  schemes 
several  general  treati.=es  had  been  published,  and  at 
least  one  notable  Continental  report  i.'sued  by  a 
nuinicipality. 

But  it  i.s  in  the  conduct  of  individual  town  plan- 
ning schemes  under  the  .Net  that  some  tinge  of  our 
national  habit  of  unpre|iaredness  appears;  the  very 
nature  of  t)ie  .Act  it.self,  which  proceeds  by  means  of 
individual  .sK-heiiies,  isolated  by  red  lines,  appears 
to  encourage  a  pieticmcal  treatment  of  the  subject, 
and  the  intricacies  of  a  new  piece  of  legi.'slation 
naturally  tend  to  a  preoccupation  with  the  .statutory 
stages  of  its  procedure.  At  none  of  the.se  .stages  is 
there  any  necessity  to  di.scover  what  preparation  or 
general  cons-derations  have  precerled  the  parti<ular 
scheme,  except  in  so  far  a.s  it  i.s  obligatory  to  show 
that  the  land  is  likely'  to  )?e  developed  in  the  near 
future.  That  sucli  preliminary  thought  is  given  in 
many  cases  i.s  undoubted;  but  it  may  not  be  amiss 
to  attempt  to  methodise  thn  natural  progression  of 
study  under  which  town  |>lanning  must  proceed,  if 
full  justice  i.s  to  \>e  rlone  to  the  complexity  of  the 
problem  and  .  that  degree  of  comprehensiveness 
attained  which  is  the  distinctive  difference  between 
town  planning  of  tfie  present  day  and  in  the  past. 
There  is  no  claim  that  the  method  to  be  sot  forth  is 
an  original  or  novel  suggestion— it  has  certainly  \>een 
adopted  by  many  of  those  who  have  produced  schemes 
under  the  Act;  but  few  will  deny  tliat  it  has  l)oen 
applied  unconsciously  rather  than  as  an  ordered 
method  of  progress. 

The  three  stages,  then,  to  be  considered  are:  (1) 
The  civic  survey,  (2)  the  comprehensive  town  plan, 
(3)  town  planning  schemes  for  definite  areas.  It  i.s 
ea.sy  to  think  of  a  case  where  this  threefold  progres- 
sion has  been  adopted  unconsciously  with  satisfactory 
results;  a  small  isolated  country  town,  whose  growth 
has  been  somewhat  quickened  of  recent  years,  de- 
cides to  make  use  of  the  Town  Planning  Act  for  the 
third  stage— a  .scheme  for  a  definite  area.  The  matter 
is  in  the  hands  of  the  Ijorough  surveyor,  who,  know- 
ing his  own  town  as  every  borough  surveyor,  of 
course,  does,  sees  no  need  for  the  production  of  a 
formal  civic  survey  or  general  town  plan,  for  the 
simple   reason  that  botli   these  exist  at  the   ba<-k   of 
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his  head  ;  his  town  is  of  a  size  easily  graspabli?  villi- 
out  gra])hic  representation — lie  knows  which  roads 
are  adequate  for  the  traffic  and  which  are  not — how 
much  overcrowding  there  fl — the  relation  l>etweeu 
Iris  |)roposed  improvements  and  land  values— and, 
as  to  open  spaces,  he  is  aware  that  the  country  is 
within  a  few;  minutes'  walk  of  everyone. 

INmiSTKIAL    DEVELOl'MENT. 

But  our  old-fashioned  market  town  may  be  in  a 
more  definitely  transitional  stage,  threatened  with  an 
industrial  develoiimeiit  which  it  does  not  wish  to 
avert  but  at  the  same  lime  wa.s  quite  happy  without. 
Suppose  it  to  be  at  the  same  time  an  ancient  cathe- 
dral city,  owing  a  large  part  of  its  prosperity  to  its 
attractiveness  to  visit,ors;  its  four  main  cross-roads 
lined  with  old  buildings,  an  asset  of  permanent 
value:  trams  have  been  laid  on  the  cross-roads,  hut, 
all  thought  of  widening  is  out  of  the  question. 
.\notlier  cause  of  the  city's  prosperity  is  a  river 
much  used  for  pleasure  parties.  Upon  this  peaceful, 
prosperous  community,  battening  on  Americans  and 
visitors  from  distant  industrial  centres,  has  de- 
scended a  sudden  industrial  incursion.  Part  of  this 
is  encamiied  just  outside  its  municipal  boundary, 
near  a  convenient  waterway;  a  squalid/  jerry-built 
township  is  springing  up  in  juxtaposition  to  one  of 
its  best  residential  suburbs;  added  to  this,  a  large 
industrial  population,  working  some  miles  away. 
pref<'rs  to  congest  the  cheerful  city's  slums  rather 
than  to  live  in  the  dull  country.  Here,  then,  is  a 
ca.se  for  serious  study  of  existing  conditions  and  a 
prophetic  town  plan;  it  behoves  that  city  to  take 
deep  thought  for  its  wliole  future;  it  is  by  no  means 
sullicient  to  go  in  for  a  sinqde  town  planning  scheme 
on  one  side  of  a  protective  nature.  What  is  to  Ik' 
done  in  view  of  a  possi1)l6  doubled  ]iopulution,  and 
the  central  streets,  not  to  l>e  subjected  to  llie  ii-Mal 
panacea  ut  widening,  already  congested  ? 

I'AROcniAL    TOWN    PLANNING. 

If  the  coni]ilcxily  of  the  problem  of  this  single 
town  suggests  the  need  for  general  study  and  plan- 
ning before  .separate  .schemes  arc  initiated,  how 
liiuch  the  more  is  this  essential  in  those  districts 
where?  many  towns  are  found  clo.sely  associated  by 
community  of  interests  and  natural  regional  cou- 
for«iatinn  ?  Here  it  is  impossible,  or  rather  muni- 
<-ipally  immoral,  for  one  town  to  plan  for  itself  with- 
out consulting  with  its  neighbours.  South  Lanca- 
shire. South  Yorkshire  and  the  Birmingham  district 
are  three  such  urban  agglomerations  in  which 
IKitochial  town  planning  would  prove  a  fatal  blundei-. 

It  is  not  necessary  on  this  occasion  to  sehedulo 
tl;o  headings  under  which  a  civic  survey  should  be 
groujied ;  everyone  who  has  prepared  one,  whether 
formally  or  informally,  knows  what  data  are  neces- 
sary upon  which  to  build  town  planning,  and  to 
what  extent  the  emphasis  on  different  pha.ses  varies 
in  each  case— for  example,  the  historic  aspect  some- 
times is  of  first  importance,  at  others  practically 
negligible.  But  it  is  worth  while  pointing  out  that 
a  civic  survey  when  formally  coiiqiiled  has  another 
n.se  apart  from  that  to  which  the  technician  will 
put  it;  to  the  general  public  a  grajihic  statement  of 
existing  conditions  will  come  in  many  cases  as  a 
revelation,  and  in-  town  jilanning  the  backing  of 
public  opinion,  as  epitomised  in  the  eagerness  of 
the  Town  Planning  Committee  of  the  coriioralion, 
is  of  the  utmost  value.  This  latter  use  will  amply 
justify  the  production  of  a  civic  survey  for  single 
towns,  however  familiar  its  details  may  bo  to  the 
official   mind. 

TIIK    GENERAL    I'LAN. 

For  separate  nuinicipalities  the  whole  range  of 
town  planning  activities  can  be  <lealt  with  in  the 
form  of  general  proposals.  The  great  advantage  of 
this  general  plan  stage  is  that  it  gives  Hhe  ojipor- 
tunity  for  a  spark  of  imagination  to  lighten  up  our 
pain.staking,  humdrum  work.  This  is  much  more 
likely  to  occur  at  this  stage  than  while  we  are 
engaged  in  drafting  watertight  clauses  for  a  scheme, 
and  producing  jilans  designed  to  give-away  our  in- 
tentions as  little  as  possible.  And  for  this  reason  it 
is  sometimes  desirable  that  this  general  plan  should 
not  be  prepared — at  any  rate  if  it  is  to  be  published 
— wholly  by  officials  of  the  city.  Another  advantage 
of  the  general  plan  stage  is  that  it  makes  the 
planner,  or  the  committee  of  planners,  definitely 
decide  upon  the  type  of  town  for  which  they  arc 
working,  .so  that  a  form  of  development  in  con- 
sonance with  this  typo  may  be  encouraged,  and  no 
attempt  made  to   impo.se   upon   its   exotic  ideals. 

To  sum  up,  it  is  contended  that  in  largo  iirli;in 
agglonicfa-tions  a  civic  survey  of  existing  conditions 
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and  a  general  plan  emlxKlying  pioposals  for  certain 
aspects  are  essential ;  and  the  municipalities  con- 
cerned should  appoint  joint  committees  to  draft  out 
the  main  lines  of  such  a  plan,  following  the  prece- 
dent of  the  London  Traffic  Sectional  Conferences; 
secondly,  that  a  definite  adoption  of  these  two  stages 


ST.  ANNES-ON-THE-SE*  OPEN-AIR  BATHS.* 

l>y     .1.      S.      SaWDOX,     ASSOC. M. INST. C.E.. 
Engineer  and  Surveyor  to  the  Urban  District  Council. 
In  October,   1913,   the  council  decided  to  advertise 
for   designs   in   open   competition    for   laying   out   the 


as  the  necessar.v  preliminary  to  town  planning 
schemes  under  the  Act  is  extremely  desirable  even 
for  the  isolated  urban  community.  Furthermore, 
the  value  of  publicity  at  these  two  earlier  stages 
outweighs  its  drawbacks. 


foreshore,   including    open-air    sea-water    baths.      The 
first  premium  was  awarded    to    Mr.   Fred    Harrison, 

*  From  a  paper  presented  at  the  annual  meeting  of  the 
Institution  of  Municipal  and  County  Engineers  held  at 
Blackpool  last  week. 


.Ii'LV  7.  1916. 


AND  COUNTY  ENGINEER. 


U.S.A.,  ari'hiteet,  St.  Annes-on-tlie-Sea  and  Accring- 
ton.  who  has  designed  tho  baths  and  sinx-rvistHl  tlioir 
construotion,  and  to  whom  the  author  is  indebted  for 
uianv  of  the  foUowiiig  paiticiilars. 

Tlie  bath  is  240  ft.  long,  120  ft.  wide,  and  holds 
Sli».(K)0  gallons,  weigliing  3.750  tons.  For  a  width  of 
3G  ft.  the  bath  is  7  ft.  dtvp.  and  the  remaining  84  ft. 
are  formed  with  a  sloping  bottom  to  a  gradient  of  1 
in  12.  Eleven  teak  ladders  are  fixed  vertically  .igainst 
the  walls,  and  at  the  ends  of  the  deep  |iortion,  and  a 
moulded  terra-cotta  souni-cliannel  is  fixed  along  the 
dtH>|i  side  and  ends  of  the  bath  just  above  the  surface 
of  the  water,  wiiicli  also  serves  as  a  hand-rail.  The 
scum-channel  is  connected  to  the  outlet  pipe  from  the 
bath,  and  acts  as  an  overflow,  so  tliat  during  the 
time  that  tlie  pure  filtered  sea  water  is  being  pumpt^ 
in  at  the  bottom  of  the  bath  the  surface  water  over- 
flows into  the  scum-channel  and  thence  into  the  sea. 
A  diving  stage  is  erected  on  the  north  gangway  with 
two  siiringboards,  one  l)einir  8  ft.  6  in.  liigh  and  the 
other  15  ft.  Iiigh.  .\  water-chute  is  also  provided. 
The  buildings  liave  b<x-n  designed  in  a  simple  Kenais- 
sanre  style.  The  wails  are  constructed  of  brick, 
rendered  witli  Portland  conieiit. 

The  filtration  plant  for  purifying  the  st-a  water 
b«>fore  it  passt^s  into  the  bath  consists  of  a  concrete 
filter-t^tnk.  25  ft.  long  by  17  ft.  wide,  with  a  10-in. 
distributing  pipe  on  top  fitted  with  five  cones  for 
regulating  the  delivery.  At  the  bottom  of  the  tank 
is  a  10-in.  distributing  pipe,  tapiH'd  witli  forty-eight 
l^-in.  tapped  bosses  for  carrying  the  filter  tubes,  and 
connected  to  forty-eight  2-in.  copper  tubes.  |)erforated 
with  fine  holes,  and  each  fitted  with  gun-metal  con- 
nector. Brass-linifl  wedge  valves,  10  in.  atid  liin., 
are  provided  to  control   the   working  of  the  filler. 

The  filtering  material  c(iv<ring  the  perforated  tulx's 
comprises  12g  tons  of  coarse  gravel  on  the  bottom 
and  23  tons  of  Norwt-gian  spar. 

The  water  is  raised  to  the  filter  by  means  of  an 
electrically  driven  "Sunturbo"  self-rt-gulating  p\imp, 
capable  of  delivering  ,30.O(K)  gallons  of  sea  water  per 
hour  when  running  at  a  sptK-d  of  SOO  revolutions  per 
minute.  The  [uimp  is  directly  connecte<:l  through  a 
flexible  coupling  to  a  Kl-li.h.p.  shunt-wound  motor 
at  480  volts.  The  pump  and  motor  are  mountiMj  on 
a  massive  cast-iron  bed  plate,  and  ai'e  fitted  with  a 
starting  panel   D.P.  switch  and  fuses. 

The  water  is  drawn  through  an  8-in.  iron  suction 
pil>e  ().50  ft.  long,  and  allows  about  two  hours'  pump- 
ing before  high-water  and  about  two  hours'  |)uiiiping 
after  high-water,  and  is  litl<'(l  with  an  8-in.  foot  valve. 
The  bath  bottom  at  the  dc.p  end  is  fitted  with  a  ca.st- 
iron  run-off  box  24  in.  by  24  in.,  with  heavy  brass 
grid,  and  controlli-d  by  a  I2-in.  brass-lim-d  wedge 
valve  and  connected  to  12-in.  diameter  steel  tubes 
7(M)  ft.  long  for  emptying  the  bath. 

In  order  to  prevent  the  discharge  of  dirty  water 
while  the  fresh  water  is  being  j)umped,  an  electrical 
appliance  is  fixed  to  the  lun-off  valve,  wliicli  auto- 
matically cuts  off  the  current  from  the  pumps  when 
the  valve  is  open. 

The  promenade  and  gangways  are  laid  with  rein- 
forced granite-faced  concrete,  and  the  roofs  of  llK^ 
buildings  are  of  solid  concrete  and  iron  covered  with 
natural  rock  asphalt.  The  dressing  accommodation 
comprises  twenty-seven  ladies'  cabins,  with  dressing- 
rooms,  fitted  with  dressing-tables,  mirrors  and  lava- 
tories. \  hot-water  service  is  prf>vided  to  enabU?  each 
bather  to  have  a  hot  fcxji-bath  after  bathing.  Cold 
shower-sprays  are  also  provided.  The  accommodation 
for  gentlemen  is  precisely  tlie  same  as  that  for  ladies. 
A  cafe,  33  ft.  by  IGft.,  is  erected  with  verandah, 
having  folding  scrceas,  wliiih  can  be  thrown  open  if 
required.  A  wash-house  31  ft.  by  15  ft.  is  provided 
with  drying  closets  and  electrically  driven  machines 
and  wash-tubs.  Provision  has  been  made  for 
spectators  by  means  of  rais<-d  terraced  scats. 

An  elertrically  driven  3-in.  centrifugal  |)umj)  is 
installed  for  pnr|)oses  of  pumping  sea  water  from  the 
bath  and  discharging  same  into  water-carts.  It  is 
the  intf^ntion  of  the  council  to  use  salt  watfn'  for 
watering  the  roads. 

With  regard  to  the  dis|io.-ii.l  of  sewage,  an  under- 
ground tank  is  provided,  fitted  with  an  automatic 
electrically  driven  |iiiim)j. 


Waterproofing  of  Cement.  — St.  Maik's  Vicarage,  at 
Oldham,  which  is  of  stone  construction,  has  betai  i-e- 
point<-d  with  cement  to  prevent  penetration  of  con- 
siderable dampness.  Tlie  work  has  been  pronounced 
as  thoroughly  successful.  The  architects  utilised  the 
powder  "Pudio"  with  the  Portland  cement  as  a  water- 
proofing medium. 


CORRESPONDENCE. 

lOne  man  doe»  not  see  everything.) 

— EOBIPIDBS. 

TRANSPORT    REFORM. 

To  the  Editor  of  The  Surveyor. 

Sir,— I  have  read  Mr.  Wood's  letter  in  reply  to 
Mr.  Mansfield.  As  Mr.  :\Iansfield  is  far  away  from 
London  and  Mr.  Wood  is  in  London,  it  would  surely 
be  the  best  oour.st-  for  Mr.  Wood  to  pay  a  visit  to  the 
British  Museum  Library  and  e.xaniine  the  maps  there. 
He  would  then  l)e  in  iK>ssession  of  the  facts.  Mr. 
Mansfield  has  stated  tliat  there  are  seventy-tour  goods 
stations  in  London  wliich  are  not  coal  yards;  he  is 
probably  quoting  from  the  list  given  by  me  in  my 
lecture  at  the  Royal  So<'iety  of  Arts— a  document  whieii 
may  be  quite  unconvincing  to  Mr.  Woo4,  but  which, 
as  at  present  advised,  I  do  not  see  my  way  to  amend. 

ff  Mr.  Wood  will  refer  to  the  Railwsiy  Clearing 
House  Official  Handbook  of  Railway  Stations,  &c.,  of 
the  United  Kingdom,  pnldished  by  the  Railway  Clear- 
ing House,  Euston-sqviarc,  N.W.,  he  will  then  satisfy 
himself  as  to  prevalen<-e  of  opinion  as  to  the  existence 
of  these  seventy-four  goods  station;?.  He  will  also 
di.seover  that  there  are  fifty  passenger  stations  in 
addition  to  the  .seventy-four  which  are  u.sed  for  goods. 
He  will  see  many  other  useful  items  of  infcrniation  to 
a  writer  on  the  subject. 

If  Mr,  Wood  had  accepted  my  invitation  to  the  works 
at  Battersca  he  would  liave  been  able  to  inspect  the 
ground  plans  of  every  goods  station  and  coal  yard  in 
London,  I  now  renew  that  invitation  in  all  friendli- 
ness. 

I  have  been  privileged  to  read  an  advance  copy  of 
Mr,  Roy  Horninian's  forthcoming  book,  "  How  to 
Make  tlie  Railways  Pay  for  the'War,"  and  all  Mr, 
Wood's  questions  and  many  others  are  answered 
tlierein, — Yours,  &c,, 

A,    W,    G.\TT1E, 

II  Montague-gardens. 
Hirch-grove, 

Acton,  W, 
Jiily  3,  1916, 

WHAT  IS  BITUMEN? 

To  tlie  Editor  of  The  Surveyor, 

Sir, — The  EngiiuH'ring  Standards  Committee's  re- 
port upon  the  clas.-ilii;il  ion  of  asphalts,  bitumens 
and  pitches  "for  r(i:el  imrpuses"  does  not  apiiear 
to  have  lieen  very  eiil  im-ia-t  :<-ally  re^ceived,  and  1  am 
tempted  to  ask  if  engineers  are  likely  to  adopt  its 
reeommendations,  or  will  tliey  continue  to  form  their 
own  opinion  of  what  is  bitumen  and  what  is  not? 

The  long-standing  throat  or  promise  to  give  petro- 
leum-pitch the  better  sounding  title  of  bitumen  is 
now  apparently  an  ac<-oniplished  fact.  One  can,  of 
course,  obtain  a  considerably  higher  margin  of  profit 
by  selling  petroleum-pitch  as  bitumen,  but  why 
should  this  advantage  bo  confined  to  one  kind  of 
piteli  only?  Coal-tar  pit<;b,  for  instance,  is  the  equal 
of  ))ctrolpuni-pitch  in  every  way  except  the  smell, 
and  it  is  'not,  surely,  seriously  contended  that  the 
smell  alone  stands  in  the  way  of  it  being  called 
liitumcn? 

No  reply  has  ever  been  given  to  the  question  why 
all  resiclues  or  pitches  should  not  be  known  as  bitu- 
men if  petroleum-pitch   is  to  b©  so  described. 

The  committee  apjiear  to  have  given  particular 
consideration  to  American  practice,  although  the 
home  of  the  as))lialt  trade  is  on  the  Continent,  and 
nowhere  are  the  terms  bitunjen,  asphalt,  a,sphaltum, 
&c.,  more  loosely  handled  than  in  America,  where 
tile   committee  look  for  guidance. 

It  is,  however,  in  the  hands  of  the  engineers  them- 
selves to  decide  whether  they  follow  tlie  American 
method  of  calling  ])elroleum-pitch  bitumen,  or  take 
their  stand  with  Coiit.iiieiital  and  English  authorities, 
who  tell  us  that  bitumen  is  a  product  of  Nature. 

I  am  of  the  opinion  that  it  is  jiossihle  to  iirove  to 
the  satisfjiction  of  the  legal  authorities  that  the  last- 
named  material  is  what  has  all  along  been  generally 
rceognised  in  this  coinilry  as  bitumen,  and  as  this 
practice  will  to  my  knowledge  be  continued  by  many, 
the  proposed  new  title  therefore  to  an  old-established 
trade  material  can  only  lead  to  a  considerable 
amount  of  confusion. — Yours,  &c., 

A.   E.   H,   DussEK, 

Bromley-by-Bow, 
London,   E, 
July  .3,   1916. 

D* 
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Institution  of  IVIunioipai  and  County  Engineers. 

ANNUAL  GENERAL   MEETING  AT   BLACKPOOL.    (2.) 


The  teleyruiiliii  iULOiail  ut  the  aniuuil  meeting  of 
llu'  iTistilutiou  of  Munieipal  and  County  En.einoers 
at  Blackpool  which  appeared  jn  our  issue  of  Friday 
hist  t-overed  the  proceedinfis  at  that  gatheriiig  down 
to  the  adjournment  for  luncheon  on  the  opening  day. 
Tlie  discussion  of  papers  commenced  in  the  afternoon, 
liut  at  the  close  of  the  sitting  only  three  of  the  six 
coulrihutions  which  it  had  hcen  arranged  to  take  had 
l)een  disposed  of.  At  the  second  and  concluding  sit- 
ting on  t"lie  following  nrorning  a  "further  six  papers 
were  to  have  been  discussed,  but  again  tinie  did  not 
jierniit  of  th?  agenda  being  adhered  to,  only  the  first 
two  papers  on  the  list  being  dealt  with.  Thus,  of  the 
twelve  w-hieh  had  been  prepared,  seven — ^-to  the  keen 
disappointment  of  the  author.s — remained  undiscus.sed. 
Thursday's  sitting  was  occupied  wholly  with  town 
planning  questions,  the  three  papers  presented  being 
jiy  Professor  Aliercrombie,-  f.r.i.b.a.,  Messrs.  H.  Shaw- 
cross  and  H.  R.  Aldridge,  and  W.  Koss  Young.  Some 
extracts  from  these  contributions  will  be  found  else- 
~  where  in  this  issue.  The  following  is  a  list  of  those 
present  at  the  meeting: — Members:  Messrs.  J.  S. 
Brodie  (president)  in  the  chair,  J.  E.  Aldersley  (Earby)^ 
S.  C.  Baa-ffott  (Macclesfield),  L.  L.  Baldwin  (Coalville); 
W.  E.  Beacham  (Leek),  P.  A.  Benn  (Lichfield),  R.  H. 
Bieknell  (Westminster).  J.  Birch  (East  Ham),  H. 
Buttondey  (Bingley),  H.  L.  Bottomley  (Hebden 
Bridge),  J.  Bowen  (Reading),  O.  A.  Bridges  (Bognor), 
J.  A.  Brodie  (Liverpool),  C.  Brownridge  (Birkenhead). 
.7.  Bryce  (Glasgow),  J.  A.  Budge  (Birmingham),  T.  Bull 
(Thui-nscoe),  S.  E.  Burgess  (Middlesbrough),  T. 
Burrows  (Lathom  and  Burscough),  R.  Burslam  (Con- 
gleton),  A.  Burton  (Stoke-on-Trent),  A.  H.  Campbell 
(Edinburgh),  W.  Louis  Carr  .(Ruislip-Nortbwood), 
H.  T.  Chapman  (K:ent  County  Council).  F.  T.  Clayton 
(Reigate).  W.  A.  Clegg  (Dorking),  T.  P.  Collinge 
(Rotherham),  A.  E.  Collins  (Norwich).  J.  Cook  (Fylde 
Water  Board),  J.  B.  Cooke  (Denton),  C.  H.  Cooper 
(Windiledon),  A.  E.  Coupe  (Fulwood).  S.  H.  Davies 
(Wirral).  N.  F.  Dennis  (West  Hartlepool),  P.  Dodd 
(Wand.sworth),  D.  A.  Donald  (Grangemouth),  J.  H. 
Drew  (Wath-on-Dearne),  D.  Edwards  (Taunton),  W.  H. 
Elce  (Bacup),  J.  Price  Evans  (Wrexham),  W.  Finch 
(Cumberland),  W.  Fowlds  (Keighley),  J.  K.  Frazer 
(.\iTdrie),  J.  Gammage  (Dudley),  C.  F.  Gettings 
(Worcester  County  Council),  S.  Gibson  (Biddnlph),  G. 
Gledhiai  (Adwick-le^treet),  H.  Goodfellow  (South- 
port),  W.  J.  Goodwin  (Salisbury),  A.  T.  Gooseman 
(Wigan),  A,  H.  Goudie  (Stirling),  A.  D.  Greatorex 
(West  Bromwich),  G.  Green  (Wolverhampton),  W.  H. 
Grieves  (Sutton),  H.  F.  GuUan  (Belfast),  W.  J.  Hadfield 
(Sheffield),  C.  W.  Hall  (Felliug-on-Tyne).  W.  Harpur 
(Cardiff),  Frank  Harris  (Tonbridge).  T.  Harrop 
(Bi.sphani  with  Norbreck),  G.  A.  Hart  (Leeds),  G.  B. 
Hartfree  (Alton).  J.  T'^.  Hatterslev  (Buckincham). 
T.  W.  A.  Hayward  (Battersea),  'S.  S.  Haywood 
(Brigbouse).  J.  A.  Heap  (Todmorden).  J.  R.  Heath 
(Swansea),  S.  J.  Hellier  (Finchley),  O.  Helliwell 
(Manchester),  T.  Henry  (Retford),  J.  R.  Hill  (Ipswich). 
C.  E.  Hines  (Windermere).  H.  Holmes  (Ossett),  .7. 
Johnson  (Rawtenstall),  E.  W.-Jones  (Wrexham),  R.  R. 
Jones  (Milnrow),  W.  Matthews  Jones  (Chester),  W. 
Jones  (Colwyn  Bay),  J,  D.  Kennedy  (Retford).  Ij. 
Ivenyon  (Tottington),  A.  M.  Ker  (Warrington),  G.  W. 
Lacey  (Oswestry),  G.  W.  Lawson  (St.  Annes-on-the- 
Sea),  J.  Ixjbley  (Stoke-on-Trent),  R.  A.  MacBrair 
(Lincoln),  L.  S.  McKenzie  (Bristol),  F.  Mansfield 
(Abergavennv).  L.  P.  Marshall  (Rangoon),  E.  B. 
Martin  ^Salford).  Frank  Massie  (Wakefield).  T.  H. 
Maxwell  (Fylde),  A.  J.  Metcalfe  (Ashbourn).  R.  Millar 
(Greenock),  G.  C.  Mitchell  (Stockton-on-Tees),  T. 
Moulding  (Exeter).  T.  Nisbet  (Glasgow),  J.  B.  Nuttall 
(Haywood),  J.  Nuttall  (Woodlesford),  P.  H.  Palmer 
(Hastings),  J.  Parker  (Hereford),  James  Paton 
(Plymouth),  W.  C.  Persey  (Barrow-in-Furness),  F.  R. 
Phipps  (Basingstoke),  J.  S.  Pickering  (Cheltenham). 
T.  S.  Picton  (Fx-cle.s),W.  Plant  (Stafford),  S.  S.  Piatt 
(Rochdale),  A.  E.  Prescott  (Eastbourne).  A.  J.  Price 
(Lythani),  W.  H.  Price  (Birmingham),  J.  J.  Quirk 
(Brynmawr),  A.  Race  (Blackburn),  W.  Ransom 
(Worcester).  C.  E.  Rivers  (Harrogate),  O.  C.  Robson 
(Willesden),  L.  Roseveare  (South  Shields),  A.  Rotliera 
(Spenborough).  T.  Salkield  (Delhi),  W.  H.  Sclinfield 
(Lancashire  Couniy  Counc'l),  Nornuin  Scorgie  (Ifack- 


ney),  W.  Shackleton  i,Nelson),  H.  Shaw  (llford),  E.  J. 
Sllcock  (Westminster  and  Leeds),  J.  S.  Sinclair 
(Widnes),  J.  F.  Smillie'  (Tynenioutli),  C.  Chambers 
Sndth  (London),  J.  D.  Smith  (Kirkcudbright  Couniy 
Council),  P.  C.  Smith  (Dunfermline),  J.  Southwart 
(Rothwell),  N.  F.  Spenee  (Marlborough),  J.  P.  Spencer 
(Tyneraouth).  F.  W.  Spurr  (York),  A.  P.  Statham 
(Saltord).' A.  Stevenson  (Ayr  County  Council),  H.  E. 
Stilgoe  (Birmingham).  W.  Stubbs  (Blackpool),  J. 
Sutcliffe  (Woolwich),  J.  B.  Swindlehurst  (Coventry), 
T.  Thomson  (Dundee).  J.  A.  Tonge  (Rawmarsh),  W.  H. 
Travers  (Wallasev).  H.  Tremellina  (Newjiort),  J.  P. 
Wakeford  (W^akefield),  H.  T.  Wakelam  (Middlesex). 
A.  H.  Walker  (Loughborough),  J.  H.  Walters  (Congle- 
ton),  A.  W.  Ward  (Shrewsbury),  W.  Watson  (St. 
Andrews),  J.  A.  W<'lili  (Hendon),  J.  Scott  Weir 
(Jarrow-on-Tyne).  H.  G.  Whyatt  (Grimsby),  G.  H. 
Wild  (Littlel)orough).  J.  W.  Wiles  (Manchester).  F. 
Wilkin.soji  (Deptford).  F.  Wilkin.son  (Prestatvn).  ^\ .  H. 
Wilkinson  (Leyland).  E.  Willis (Chiswick),  O.  E.  Winter 
(Hampstcad),  R.  H.  Winterbottom  (Irlain).  F.  J.  Wood 
(East  Sussex  County  Council).  P,.  C.  Woodhall 
(Uttoxeter),  F.  C.  Woodward  (Stourbridge).  E.  Warrall 
(Stretford),  G.  E.  Wrigley  (Banbury),  F.  ^lencer  Yates 
(Waterloo),  J.  Young  (Ayr),  W.  Ross  Young  {S-anark 
County  Council,  Middle  Ward);  Visitors:  Messrs.  I^. 
Al>ericrombie  (Liverpool  University),  H.  R.  Aldridge 
(Nat'onal  Housing  and  Town  Planning  C-ouncil), 
O.  R.  Anstead  (East  Ham),  T.  Arnall  (Birnnngham). 
P.  Bailey  (Brymnawr),  Alderman  R.  Bainbridge 
(Stockton-on-Tees),  J.  Berry  (Kingstown).  W.  S.  Body 
(Birmingham),  J.  Broughton  (Hig'htown),  W.  W. 
Chapman  (Airdrie).  O.  Davies  (Widnes),  W.  H.  S. 
Daw.son  (Bradford),  Alderman  J.  C.  Dexter  (Birming- 
ham), .D.  Dickinson  (Blackjwol).  J.  Eastwood  (Sowerby 
Bridse),  E.  T.  Evertoii  (Birmingham),  D.  Grahaiii 
(Glasgow),  T.  Greenwood  (Todmorden),  F.  II. 
Grinsham  (Atherton),  J.  D.  Harward  (Worcester 
County  Council).  J.  H.  Helliwell  (Mytbolmroydl. 
H.  Hind  (Erith).  H.  Hirst  (Spenljorouab),  J.  Howard 
'(Worslev),  E.  W.  Rees'  Jones  (Blackpool),  H.  J. 
Kilford  (Ilkeston),  O.  J.  Kirby  (Batky),  W.  Lawrence 
(Stockton-on-Tees),  E.  R.  Lig'htwood  (Lytham),  S.  C. 
Lloyd  (Dudley),  S.  Lloyd  (Bristol).  D.  Marlor  (Hey- 
wood),  J.  F.  Meese  (Snfethwick),  T.  Merrells  (Swan- 
sea), W.  Muirhead  (Liverpool).  D.  Mullins  (Rother- 
ham).  W.  Nicol  (Glasgow),  W.  F.  Pinfold  (Prestwich). 
INIarlow  Reed  (Middlesex  Countji.  Council).  W.  A. 
Riley  (Birmingham),  W.  Roberts  (Cardiff),  G.  M: 
Robinson  (Greenock).  A.  Spenoe  (Dundee),  E.  Squire 
(Belfast).  S.  Sutcliffe  (Mytholmroyd).  -A.  Sutton 
(Bradford).  G.  Syiuaa>  (Blaydon -on-Tyne),  H. 
Thompson  (Basingstoke),  T.  Thompson  (Eccles). 
J.  Thornton  (Retford).  T.  Tidswell  (Sowerby  Bridge), 
Alderman  Tinnion  (Warrington),  H.  Trafford  (Burs- 
cough),  H.  Walker  (Hetefoj-d),  C.  Warren  (Exeter), 
F.  P.  Williams  (Prestatyn),  Councillor  J.  E.  Williams 
(Birmingham),  Alderman  G.  F.  Wilson  (Ossett). 

The  first  paper  tc  be  discussed  was  that  of  Prof. 
Aliercromliie.  r.R.i.ii.A..   on 

CIVIC     STUDY      IN     CIVIC     DESIGN. 

Mr.  J.  A.  Brodie  (Liyerpool)  said  he  thought  the 
institution  was  to  be  congratulated  upon  having  a 
paper  which  put  before  the  members  points  which 
they  should  very  carefully  think  about.  Professor 
Abercrombie  said,  and  quite  truly,  that  a  number  of 
things  which  he  was  recommending  had  been  done  in 
a  way,  and  tho.se  wdio  had  studied  this  question  for 
a  time  knew  that  those  things  .should  he  done  one 
way  or  the  other.  They  might  differ  as  to  how-  tilings 
should  be  done.  They  might  think  that  the  people  who 
/liad  lieen  working  on  these  things  knew  a  good  deal 
about  the  subject,  Vml  the  matter  was  so  important 
that  every  information  ■.should  be  available  before 
dealing  with  the  question  of  planiring.  His  own  view 
w-as  that  they  might  easily  go  too  fast  in  connection 
with  tow-n  planning.  He  thought  there  was  quite  as 
much  danger  from  hastily  putting  forw-ard  plans  in 
connection  with  town  planning  as  from  delaying  them. 
He  was  glad  to  say  they  had  been  dealing  with  traffic 
and  main  lines  of  communication.  The  earliest 
stages,  and  the  most  important  were  those  which 
dealt  with  main  lines  of  conmiunication,  and  what 
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tlu'V  might  call  the  skoloton  iilan  of  the  whole  scheme. 
So  far  as  South  Laueashiie  was  concerned,  he  was 
not  sure  that  they  had  done  all  they  oiiurht  to  have 
done  as  regarded  the  effect  tH^t  town  jilanning  in  one 
authority  might  have  upon  the  adjoining  areas,  and 
he  believed  the  advice  given,  and  ttie  method  of  deal- 
ing with  tlie  whole  of  South  Lancasliire,  if  followed 
and  taken  up  heartily  hy  the  surveyors  of  the  different 
authorities,  would  do  a  very  great  deal  of  good. 

Mr.  H.  K.  Stilgoe  (liirmingham)  said  that  in  his 
rity  iliey  had  already  completed  two  schemes  which 
were  now  Acts  of  Parliament.  Tliey  liad  in  hand  three 
schemes  whicli  euibraceil  over  20,000  acres,  and  they 
connuenced  their  .scheme  liy  planning  the  wlioleluea 
of  43,000  acres  beside  the  area  outside  the  city.  One 
of  their  firsj,  works  was  to  make  their  scheine  for  the 
great  arterial  roads,  and  they  also  prepared  plans  to 
show  liow  those  roads  should  be  widened  and  wluit 
other  arterial  roads  and  secondary  roads  should  be 
provided. 

-Mr.  W.  H.  Mattuew  Jones  (Chester)  said  he  must 
congratuhite  !Prof.  Abercrombie  upon  this  paper, 
whioh  was  extremely  interesting.  He  had  not  read 
very  far  Ixjfore  he  found  a  reference  to  an  old- 
f;tshioned  market  town  which  was  .somewhere 
mar  where  lie  came  from.  He  was  "pleased  to  see 
that  Prof.  .Vbercrombii-  statecLthat  tlie  outside  autho- 
rities in  the  lural  area  adjoining  such  a  town  could 
not  deal  with  this  problem  for  themselves.  This 
town  was  practically  built  up,  and  it  was  the  outside 
aufliorities  that  would  have  to  deal  with  tlie  town 
plan  so  far  as  the  outside  district  was  concerned. 
That  was  his  ofjinion.  The  borough  was  iKiiinded 
bj  three  counties,  Clieshirc.  Denliigh  and  F.liiitsliire, 
anil  those  authorities  wnuld  have  to  consider  how 
they  were  to  plan  for  the  development  into  their  re- 
spective areas.  He  thought  they  ought  to  do  that 
jointly.  He  held  that  the  county  council  should  lay 
<lown  through  their  d  strict  the  main  roads  they 
would  like  constructed  through  the  district.  If  this 
was  done  the  boroiiuli  <-ould  join  up  the  main  roads 
from  its  own  area  to  the  roads  which  came  through 
the  county.  It  was  no  use  town  jihiniiing  a 
scheme  .setting  out  roads  here  and  there  which  suited 
only  tlie  town.  Tliey  had  to  look  beyond  the  town 
to  see  what  the  effect  of  the  road  would  l>e  as  to 
through  traffic.  If  they  did  not  do  that  the  county 
council  could  come  along  and  knock  the  whole 
sclieme  on  the  head  by  refusing  to  link  up  the  roads 
ill  a  proper  way.  If  a  county  council  would  prepare 
a  scheme  showing  its  roads  it  would  hcl|)  the  borough 
authorities  in  jireparing  their  schemes.  There  was 
another  point  in  tlie  paiier  with  reference  to  the 
congested  area  in  the  <('utre  of  the  town  and  the 
narrow  streets.  It  seerne<l  to  him  that  it  wouhl  be 
a  wrong  tlniug  to  widen  some  of  the  streets  in  Chester. 
These  streets,  contained  half-timbered  buildings, 
many  hundreds  of  years  old,  of  historic  and  archaeo- 
logical interest,  and  it  would  )>&  a  scandal  to  remove 
them.-  But  if  on  the  outskirts  of  the  city  the  county 
councils  w^ould  lay  out  some  broad  lines  to  go  uixm 
it  would  be  Ijetter  for  future  development.  On  the 
outskirts  of  the  city  there  were  none'  but  sniatl 
authorities,  who  could  not  of  themselves  afford  to 
go  in  for  any  scheme  of  town  planning,  and  there- 
fore it  would  fall  upoli  the  city  authoritiies  to  pre- 
pare a  town  plan  for  the  outside  districts.  Ho  did 
not  consider  it  was  fjuite  fair  for  the  borough  engi- 
neer to  have  to  prepare  a  scheme  for  an  outside 
authority.  He  had  quite  enougli  w'ork  to  do  for  his 
own  authority,  and  he  got  nothing  for  his  work. 
There  .should  be  some  legislation  to  provide  that  if  a 
Ixjrough  engineer  jirepared  a  scheme  for  an  outside 
authority  the  work  should  be  paid  for  by  the  autlio- 
rity  concerned. 

Mr.  J.  F.  Smillie  (Tyiiemouth)  said  he  had  read 
tMs  paper  with  great  interest.  Prof.  Abercrombie 
was  a  counsellor  of  perfection,  but  in  the  early  part 
of  his  paper  he  implied  a  certain  narrowness  of  out- 
look to  those  who  had  bciii  preparing  town  jilanning 
schemes.  He  said  the  Town  Planning  Act  seemed  to 
have  encouraged  a  piecemeal  treatment  of  the  sub- 
ject. He  was  not  prepand  to  argue  whether  the  sur- 
veyors of  local  authorities  cHd  take  that  view  or  not, 
but  he  said  frankly  that,  the  Town  Planning  Act  jjro- 
hibited  anything  l)ut  n  piecemeal  treatment  of  tlie 
subject.  The  Act  si,e<-ififally  stated  that  it  applied 
to  land  in  course  of  develojnnent,  or  likely  to  \>e 
u.sed  for  building  pur|>^ises.  If  that  did  not  mean  u 
limitation  he  did  not  know  what  the  words  meant. 
Take  a  case  where  one  attempted  to  include  for  the 
Ijurpose  of  a  wider  .scheme  a  large  area  of  land.  Six 
or   eight  years  ago   the   landowner   would   not   have 


been  averse  to  the  proposed,  but  to-day  he  said,  "I 
cannot  agree  to  my  land  being  included  in  the 
.scheme,^'  because  he  was  faced  with  the  fact  that  if 
it  was  potentially  land  considered  ripe  for  building 
he  w'as  likely  to  have  a  land  tax  placed  upon  it. 
Their  scheme  covered  .so  many  areas ;  they  might 
proiKise  to  include  1,500  or  2,000  acres  in  the  area  to  be 
I)lanned,  but  they  could  not  say  that  it  was  likely 
to  be  developed  for  building  purposes  within  a 
reasonalile  time.  Therefore  they  were  not  able  to 
put  forward  a  comprehensive  scheme  of  town  plan- 
ning. The  flaw  was  in  the  Act  of  Parliament,  and 
was  not  the  fault  of  those  who  prepared  schemes. 
There  should  have  been  no  limit  to  the  area,  and 
then  they  wanild  have  avoided  any  question  of  poten- 
tial building  land  in  town  jjlanning  schemes.  They 
might  include  in  schemes  land  which  would  never 
lie  built  upon,  but  tliey  might  exclude  land  wliicli 
might  tempt  the  landowner  to  develop  for  building 
purposes.  He  sympathised  with  the  ideals  set  fortii 
in  the  paper,  and  he  should  be  delighted  to  follow 
them.  He  had  been  in  consultation  with  the  officials 
of  the  Local  Government  Board,  and  he  had  been  told 
that  without  legislation  it  was  no  n.se  their  [lutting 
forward  certain  areas  in  a  scheme. 

Prof.  Abercrombie  said  the  only  point  to  reply  to 
was  as  to  the  responsible  authorities  in  rural  dis- 
tricts. He  had  omitted  that  -because  it  seemed  to 
apply  to  obligatory  town  planning.  The  suggestions 
w-ere  in  a  sense  idealistic.  He  referred  to  a  methud 
of  procedure,  and  pointed  out  that  it  was  not  abso- 
lutely the  method  which  the  present  Act  gave  them. 
He  should  suggest  that  it  might  be  necessary  to 
have  new  legislation  for  this  comprehensive  treat- 
ment. 


The  meeting  next  procei 
of  jiapers  by  Messrs.  H. 
.Milridge  on 


led    to    the   <-onsidcMatinn 
Shawcross     and     H.     R. 


OBLIGATORY     TOWN     PLANNING. 

Mr.  \V.  H.\Ri'i;u  (t:ar(lilT)  .said  lie  was  very  glad 
that  Mr.  Aldridge  had  said  this  was  a  tall  order. 
If  they  were  to  discuss  all  the  points  in  this  jiaper 
it  would  take  all  the  time  of  the  conference.  Tlicre 
was  a  good  deal  that  was  controversial,  and  if  he 
did  not  <"halleuge  many  of  the  points  in  the  paper, 
he  hoped  it  w-ould  not  be  taken  for  granted  that  he 
acce[jted  them.  i\Ir.  Aldridge  said,  taking  next  the 
se<^ond  ca.se — viz.,  that  of  the  skilled  engineer  en- 
trusted with  the  tiisk  Bf  estab'lishing  it  new  suburb 
with  l.OtJO  houses — would  he  iierniit  hi.s  village  |o 
grow  on  by-law  lines?  Could  ithere  be  any  donlit  as 
to  the  answer.'  Ho  would  suVely  welcome  with  dcliglH 
the  opiiortiinity  to  create  a  well-proportioned  snburii, 
and  would  not  dream  of  permitting  the  rcproduetiDiL 
of  the  monotony  which  marks  the  typical  by-law 
suburb.  But  when  they  came  to  carry  out  this  kind 
of  tiling  the  question  arose  at  once,  "  What  is  it  going 
to  cost?"  That  was  what  the  engineer  was  met 
with.  In  the  question  of  hou.ses,  he  was  told  that 
Iiouscs  must  be  built  of  a'  given  size,  of  so  many 
rooms,  and  at  a  cost  at  which  they  could  be  let  at 
a  given  rent,  and  no  charge  fall  upon  the  rates. 
This  had  to  l>e  done  at  the  sacrifice  of'  artistic 
features.  When  an  engineer  had  to  carry  out  apian 
on  these  lines,  naturally  artistic  features  had  to  go 
by  the  board.  Next,  he  would  like  to  say  a  word  in 
reference  to  poor  old  Dowlais.  Mr.  Aldridge  had 
some  very  caustic  remarks  to  make  about  the  poor 
old  town.  When  one  went  on  to  the  Continent  with 
his  eyes  and  ;nos6  closed  to  that  which  was  bad,  and 
came  back  lenthiisiastic  over  '  the  glories  of  the 
town  (ilanning  of  Continental  cities,  one  visited 
the  worst  places,  not  with  eyes  closed  to 
what  was  there,  and  there  was  no  need  to  stop  up 
his  no.se  in  this  country  as  ho  did  on  tlie  Continent. 
One  said:  "How  bad!  how  frightful!  how  disgrace- 
ful!" That  was  the  point.  When  they  went  abroad 
they  looked  for  the  good  and  closed  their  eyes  to 
what  was  bad.  Let  them  not  only  condemn  what 
was  bad,  but  give  themselves  credit  for  what  had 
been  done  to  improve  things.  He  presumed  Mr. 
Aldridge  was  at  Dowlais  for  a  few  hours.  He  had 
known  old  Dowlais  for  fifty-seven  years,  and  he  had 
known  it  intimately  for  the  whole  of  that  time. 
There  had  been  some  good  tilings  come  out  of 
Dowlais.  Some  of  the  very  best  coal  that  could  be 
produced;  some  of  the  very  be.st  steel  that  could  be 
produced;  and,  above  .all,  lie  knew  one  very  good 
wife  and  very  good  mother.  When  lie  first  went 
into  Dowlais  it  haii-no  water  sujiply,  and  in  summer- 
time  it   was   a    common    thing    to    see   hundreds   of 
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people,   ijioslly   women  aiid  boys  and  girls,  standing 
with  their  Inickets  at  a  weU  or  a  spring  by  the  road- 
side.   The   quality  of  that  water   was  never   tested; 
they   might  guess   what   it  was.    Those   people   were 
accustomed  to   staying  all  night   waiting  their   turn 
to   get  a   drop   of  water   to   drink.    Dowlais  had   no 
V  sewerage,  no   drainage ;    all   the   filth   of   the  houses 
was   thrown    into   the    street,   liquid   and    solid,    and 
that-  was  the  only  method  they  had  of  watering  the 
streets.    Now  those  things  had  been  clianged.    There 
were   other    things    in   the    old   days.       There    were 
hundreds  of  back-to-back  houses;    there  were  many 
of  what  he  called  double-decked  houses.    One  house 
of  two   storeys   backed   up  against  the  hill,   and  for 
the  lower   storey   no  outlet  and   no  outlook   but  on 
the  one  side.    There  were  hundreds  of  hou.ses   with 
not  a  single  square  inch  of  land  belonging  to  them, 
except  the  street  in  front,  and  not  even  a  very  wide 
street   at    that.    In    addition     to     that     there     were 
hundreds    and    hundreds   of    house^    which    had    no 
water-closet    or    privy    of    any    description — a    very 
great  deal  had   been  done  to  alter  the  condition  of 
things  in  Dowlais.    Perfection  had  not  been  reached, 
and  could  not  be  reache<l  without  clearing  the  whole 
place.    Every   house  had   now  one   of  the  best  sup- 
lilies  of  water  that  coald  be  found  anywhere;   every 
house  was  drained,  and  nearly  every  house  had  got 
its  own   warter-closet ;    he   believed  there  were   a  few 
cases  where  there  was  a  water-closet  for  two  houses. 
Dowlais  stood  at   a  level  of  from  700  ft.  to  1,100  ft. 
above  sea  level.    Many  jiarts  of  its  main  street  were 
steep,    and    many  of   its    side   streets   had    gradients 
of    1    in   5   or   6.    Immediately   they   stepjjed    out   of 
Dowlais  they  were  in  some  of  the  finest  country  in 
the   kingdom.    On    the   one    side   there    was    Morlais 
Castle,   free  for   anyone  to  wander  over;    then   they 
Ivid  the  river  Taff  Fechan,  extending  from  Pontsarn 
to    Pontstickell,    abounding    with    trout,    where    the 
workmen  coidd  go. at  night,  after  their  day's  work, 
and   catclv  their    morning's  -breakfast.    Dowlais    and 
Merthyr  were  the  first  to  tackle  ejiidemic  diseases, 
especially    small-pox.    Dowlais   had   ono  of  the  first 
infectious    disea.ses    hospitals    ever    erected     in    this 
country;    it  was  over  fifty  years  since  they  put  up 
that    hospital.    It   was   also   one  of   the   first  places 
which  put  up  an  apparatus  to  disinfect  clothing  by 
the  application  of  heat,  although  he  nnist  admit  that 
in    the    early   days   they    destroyed    abovit   as    many 
clothes  Jis  they  disinfected.    Things  liad  very  much 
imjjroved.     DowlaLs    and    Merthyr    ha<l    one    of    the 
best  methods  of  sewage  disfiosal.    It   was  a  pioneer 
in      that     matter.    It     was    'forty  -  two     years     ago 
since    he    made    a    civic    survey     of    Dowlais — that 
was    to    say,    he    made    a    house-to-house    survey    of 
Dow'lais    after    an    epidemic   of    small-pox,    and    he 
ascertained  every  house  in  which  there  had  been  an 
epidemic,    and    marked    on    a    map    every    house    in 
which  disease   had    occurred.     That   w'as    done   with 
a   view  of  ascertaining  the  cause  and  the  remedies, 
and  the   result  had   been   that   Dowlai.< — black   as   it 
was — had    no    more    ca.ses    of    small-pox   than    other 
towns.    He  thought  as  Dowlais  had  been  jjainted  so 
black  he  would   like  In   say  a   few  words  about  the 
)ioor    old    place.     Mr.    .Mdridge    asked    the    question. 
■■  Is   it  essential    that   jilanning   shall    lie   made  obli- 
gatory   in    rural    districts?"     He    said    Yes.    l)ecau.<e 
it  was  in  rural  districts  tl^at  the  foundation  of  urban 
districts   was  neglected ;    and   if  the  foundation   was 
neglected,    it    followed    that    the    structure    must    l>e 
bad.     Unfortunately,    lie    knew    many    places    where 
this   had  happened.    He   thought   South  Wales    was 
very  typical  of  the  absolute  neglect  of  rural  districts 
in    the  first    starting   of    those    districts   into    urban 
areas,  and  the   neglect  had   been  something  fearful. 
■  with  the   result  that  places   were  absolutely   thrown 
together,    at   any    kind    of   level,   one   house    in    and 
another    house   out,    and    so    forth.     Even    the    main 
roads   had   been    ruined    by   the   acts  of   rural    coun- 
cillors,   by   their   neglect   to   provide    for    future   de- 
velopment.    If    there    had    lieen   any    foresight    they 
might  have  arranged  for  something  very  different  to 
be   done.    For   that  reason   he   thought    it  was   very 
essential   that   planning   should   be   made   obligatory 
in  rural  districts. 

Mr.  E.  Willis  (Chiswiek)  said  that  to  a 
large  extent  he  was  in  sympathy  with  the  principle 
of  compuLsory  town  planning,  but  he  did  not  think 
the  time  had  yet  come  for  it.  At  the  same  time,  it 
was  necessary  to  have  pioneers,  and  to  have  these 
gentlemen  with  driving  force.  ^Mr.  Aldridge  had 
said  there  were  engineers  with  that  driving  force; 
a  'very  good  example  of  it  was  to  be  found  in  Mr. 
Aldridge.    If  Mr.  Aldridge  would  gather  together  the 


members  ol  their  county,  Ixirough,  district  and  rural 
councils  in  the  All>ert  HaU  and  drive  it'home  to 
them,  they  might  get  nearer  to  attaining  their  object. 
They  mu.st  be  prepared  to  drive  home  the  importance 
of  town  planning  on  every  available  occasion.  Even 
Mr.  Harpur  had  admitted  the  desirability  of  rural 
planning.  He  was  quite,  sure  that  neither  Mr. 
Harpur  "nor  Mr.  Aldridge  exi>eoted  them  in  rural 
areas  to  attempt  anything  Jike  the  town  planning 
they  were  attempting  in  tJie  cities.  It  was  a  modi- 
fied scheme,  a  scheme  which  would  prevent  the 
l>reach  of  amenities  which  already  existed  in  so 
many  towns,  and  which  they  wished  to  avoid  for  the 
future.  On  the  other  hand,  there  was  set  forth  the 
various  points  which  it  was  suggested  local  authori- 
ties should  include  in  their  schemes.  He  did  not 
agree  as  to  the  necessity  of  having  compulsory  town 
jjlanning  to  att?.in  those  objects.  He  thought  they 
were  going  to  get  those  powers  in  future,  but  he 
thought  manv  of  those  objects  tliev  w^ould  get  in  a 
Public  Health  Amending  Act.  The  1907  Act  did 
them  a  great  deal  of  good,  but  when  this  war  was 
over  he  thought  the  time  would  come  for  an  amend- 
ing Act  to  consolidate  the  whole  of  the  Public  Health 
Acts  which  had  l^een  put  on  the  Statute  Book,  and 
he  thought  many  of  these  clauses  could  be  put  in 
such  an  Act. 

Mr.  H.  Gilbert  Wuyatt  (Grimsby)  said  they 
usually  regarded  Mr.  Aldridge  as  visionary,  but  in 
this  paper  he  was  intensely  juactical.  He  cfid  not 
see  as  much  in  the  i>aper  to.  dispute  as  did  Mr. 
Harpur.  He  believed  that  Mr,  Aldridge  coming 
among  engineers  had  been  made  more  practical. 
They  were,  of  course,  intensely  utilitarian,  and  they 
could  not  do  very  njucli  with  visions.  The  great 
difficulty  they  had  was  that  mentioned  on  the  pre- 
vious pai>er  by  Mr.  Brodie,  of  Liverpool,  of  the 
necessity  of  making  haste  slowly.  Some  of  them, 
looking  at  the  districts  round  their  county  boroughs, 
could  not  tell  where  the  next  development  was  going 
to  take  place,  or  if  there  was  going  to  he  any 
development  in  the  next  thirty  years.  But  there  was 
all  the  more  need  for  liaving  the  schemes  for  their 
main  roads  laid  out,  and  the  details  left  for  future 
consideration  with  the  Local  Government  Board  if 
they  liked.  The  town  planning  schemes  at  present 
went  too  far.  The  scheme  might  be  divided  into  two 
()arts — first,  the  main  roads,  and  then  a  second  appli- 
cation to  the  Local  Government  Board  for  the  portion  of 
the  area  then  required  to  be  developed.  The  ques- 
tion was  mentioned  by  Mr.  Aldridge  as  to  what  was 
going  to  happen  at  the  end  of  the  war.  They  did 
not  know;  they  could  not  tell.  .The  Local  Govern- 
ment Board  might  jiursue  their  present  cautious 
policy  as  to  allowing  money  to  l>e  borrowed,  even  if 
tlie  Treasury  gave  their  consent.  On  the  other  hand, 
if  the  present  inflated  prices  were  not  brought  down 
soon  after  the  war  he  was  sure  many  local  authori- 
ties would  not  jiersist  with  any  scheme,  and  so  they 
would  have  to  wait  until  prices  were  more  reason- 
able. Mr.  Aldridge  gave  in  his  iiaper  a  very  nice 
list  of  things  in  whicli  the  jiowers  of  local  authori- 
ties were  limited.  He  had  left  out,  however,  one 
from  which  he  was  now  suffering.  He  said:  "(6) 
Local  authorities  have  no  jiower  to  prevent  a  house 
being  built  upon  any  spot  the  owner  wished,  and 
may  not  even  insist  ui>on  i)roper  access  being  given 
to  it.  The  site  may  be  of  such  a  marsliy  character 
as  to  render  the  maintenance  of  the  proper  health  of 
the  inhabitants  when  built  almost  impossible,  but 
local  authorities  have  no  power  to  j>revent  this  action 
being  taken."  He  should  go  on  with  a  No.  7,  and 
.say  the  local  authority  have  no  power  to  prevent  the 
owner  building  at  any  level  he  pleases  .so  long  as  the 
floors  were  the  statutory  height  above  the  ground  on 
which  it  was  built.  The  local  authority  had  no 
power  to  prevent  an  owner  building  a  house  below 
the  level  of  the  road.  In  tbe  1892  Act  they  had 
power  to  prevent  him  building  on  land  which  was 
likely  to  be  flooded.  A  house  might  be  built  18  in. 
or  3  ft.  below  the  level  of  the  road,  if  it  was 
above  the  level  of  the  soU.  With  regard  to 
poor  old  Dowlais,  he  thought  Mr.  Aldridge  was  going 
round  there  to  see  tlie  worst  he  could  in  order  to 
show  how  bad  housing  was  in  this  country.  They 
came  to  Blackpool  and  saw  the  glorious  front,  but 
if  they  went  into  ,the  back  streets  they  might  find 
buildings  there  of  which  Mr.  Brodie  was  ashamed.  They 
could  find  them  in  every  town.  He  remembered  that 
one  of  the  things  he  did  when  a  pupil  was  to  prepare 
a  plan  of  a  row  of  houses — seventy-two  houses  long. 
The  agent  said  he  would  not  have  a  plan  with  one 
hou.se  at  each  end  and  a  row;  of  dots  between.    He 
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luul  to  iirepari-  a  i>lan  9  ft.  loiisr,  showing  every  house. 
Mr.  Shawcrois  .^ujrgested  the  waiving  of  unnecessary 
recuhitions  in  building  hy-hiws.  He  thought  Nos. 
(5)  and  (6)  ought  to  have  some  qualification.  As  to 
(5),  a  certain  amount  of  flagging  in  hack  yards  wa.s 
ah.^ohitelv  ne<-essary.  Tlure  should  he  an  area  of 
70  or  St)  sq.  ft.,  or  perhaps  120  sq.  ft.,  properly 
flagged :  the  rest  need  not  be  flagged,  but  the  cot- 
tager might  make  a  little  garden  of  Jt.  The  other 
was  the  "excessive  he:,L'ht  of  rooms.  That  ought  to 
be  qualified.  He  quite  admitted  if  a  living-room 
wa.-  150  It.  in  area  perliaps  a  low  height  was  desirable, 
but  if  the  living-room  was  only  lOO  ft.  there  should 
be  a  good  height.  Those  two  i>oints  ought  to  he 
qualified.     . 

Alderman  Miibhe.\d  (Liverpool)  remarked  that 
Scotland-road,  Liverpool,  had  been  for  many  years 
held  up  as  a  byword,  but  lie  thought  anybody  who 
went  up  Scotland-road  any  time  before  the  war 
began  found  a  considerable  improvement  every  time 
they  went  there.  He  was  not  opposed  to  town  plan- 
ning in  any  shape  or  form  ;  indeed,  he  claimed  to 
have  helped  their  city  engineer  in  this  matter;  and 
it  was  all  very  well  for  Town  Planning  As.sociations 
to  talk  about  the  slums  in  big  cities,  but  his  expe- 
rience of  Town  Planninjj  Associations  up  to  now 
was  that  they  did  not  toiuh  the  people  wlio  lived  in 
the  slums  of  big  cities  at  all.  It  was  to  be  hoped 
they  would  find  some  way  uf  dealing  with  the  poorer 
working  injpulation.  the  nun  earning  Ms.,  25s.,  26s. 
and  27s.  a  week.  Those  men  did  not  want  to  pay 
more  than  3s.  6d.,  4s.  6d.,  or  5s.  a  week  rent.  The 
problem  was  to  find  houses  for  that  class  of  people. 
With  all  their  talk  of  t<jwn  planning,  they  were  not 
getting  to  the  root  of  the  matter.  It  was  no  use 
having  town  planning  to  jirovide  houses  for  clerks 
or  citizens  getting  £2  or  C3  a  week.  Wliat  they 
wanted  was  town  jilanning  to  improve  the  housing 
of  the  very  i>oor.  and  the  health  of  the  children,  and 
he  could  not  see  how  that  was  to  be  done  by  anybody 
but  the  municipalities.  .VU  their  fine  .schemes  of 
town  planning  had,  there  and  everywhere,  faded 
away  like  smoke  when  they  came  to  deal  with  the 
slums  of  a  big  city.  It  was  no  use  talking  about 
Scotland-road,  and  places  like  that,  for  the  town 
planners  had  never  attempted  to  do  anything  for  slum 
dwellers.  They  had  built  nice  litUe  houses  for  clerks 
and  people  of  that  sort,  for  whom  jirivate  builders 
could  build  houses.  The  jirovision  of  wide  arterial 
toads  everybody  would  agree  with.  They  all  wanted 
wide  roads.  Mr.  Brodie  and  himseli  were  figliting 
for  a  very  ambitious  scheme  for  a  wide  road  from 
the  docks  in  Liverpool.  On  the  day  that  war  broke 
out  the  chairman  of  the  Finance  Committee  said  to 
him,  "  It  is  no  good  brini'lng  that  forward  to-day, 
for  money  is  in  too  bad  a  state."  They  Were  all  in 
agreement  as  to  wide  road.-,  but  the- Town  Planninj.' 
.\ssocialion  did  not  reach  the  heart  of  the  problem. 

Mr.  C.  W.  Hall  (Felling-on-Tyne)  believed  that 
Mr,  Aldridge  must  have  had  a  vision  ol  his  district 
when  he  described  the  industrial  villages.  A  good 
deal  of  coal  had  Ijeen  taken  out  of  the  earth  in  his 
district,  but  they  had  had  no  in»provenient  at  all 
conimen.surate  with  the  amount  of  money  which  had 
been  made  in  the  district.  In  fact,  colliery  villages 
were  the  worst  they  had  in  the  North.  The  land  was 
worth  anything  from  2s.  6d.  to  7s.  6d.  i>er  yard.  He 
prepared  a  report  and  laid  it  before  his  council  with 
a  plan  for  improvement,  and  he  wag  met  with  this 
sort  of  talk — if  town  planning  was  of  such  import- 
ance it  should  be  made  compulsory,  and  then  they 
might  take  it  into  consideration.  That  was  good 
evidence  in  favour  of  the  paper. 

.\lderman  Bainbkidge  (StiK-kton)  remarked  that  in 
a  period  of  unemployment  West  Hartlepool  employed 
the  men  who  were  out  of  work  in  the  making  of 
good,  broad  roads.  They  paid  fairly  decent  wages. 
and  they  got  .something  for  their  money.  Sto<'kton 
did  not  take  up  a  similar  work.  They  had  600  men 
out  of  work  and  needing  relief.  The  Local  Govern- 
ment Board  would  not  allow  them  to  give  relief 
without  work,  and  they  advised  stone-breaking.  The 
stone  cost  them  7s.  6d.  per  ton,  and  when  it  was 
broken  they  got  Is.  6d.  per  ton  for  it;  the  extra  came 
out  of  the  rates.  They  learned  their  le.sson.  They 
were  preparing  a  plan  for  when  the  men  came  back 
from  the  war,  and  if  ne<e--ity  arose  they  would  have 
a  i>Ian  for  work  for  them,  finding  two  .sets  of  men 
three  days  each,  and  paying  them  15s.  for  the  three 
days'  work.  With  reference  to  town  planning,  they 
had  an  estat*  called  the  Grange  e.ntate,  and  it  was 
one  of  the  beat  districts  he  had  «een,  with  some  of 
the  best  i>eoi)le  in  this  country  living  in  it.    There 


was  only  one  resident  in  that  district  of  200  or  300 
houses  whose  garden  looked  a  little  bit  shabby,  and 
if  he  was  not  shamed  out  he  would  be  pushed  out. 
That  district  had   not  co^l   them   anything. 

Mr.  W.  L.  Carr  (Rui  slip-North  wood)  said  he  could 
not  at  all  agree  with  CVnmcillor  Shawcross  as  to  the 
question  of  land  uuits.  Members  of  local  authorities 
and  their  surveyors  might  take  it  from  him  that  his 
cotmcil  ui>  to  the  present  time  had  not  in  actual 
practice  found  very  great  difficulty  in  working  the 
land  unit  in  the  squares  arranged.  Mr.  Shawcross 
in  his  ])aper  hiid  not  said  in  any  way  really  why  he 
<'ould  not  supixwt  it,  and  he  strongly  advised  all 
engineers  who  were  going  to  put  down  a  land  unit, 
until  something  was  found  better  to  work  than  the 
Ruislip-Northwood  method,  to  stick  to  it,  because  the 
experience  they  had  had  up  to  the  present  time  was 
this — that  they  had  been  able  to  work  the  land  unit 
without  any  trouble. 

(To  be  continued.) 


ANNUAL     DINNER. 

The  annual  dinner  of  the  institution  was  held  on 
Friday  evening  at  the  Hotel  Metropole,  Blackpool, 
Mr.  J.  S.  Brodie,  the  president,  occupying  the  chair. 

Following  the  loyal  toasts,  that  of  "  His  Majesty's 
Imperial  Forces"  was  pro])osed  by  Alderman  J. 
Bickerstaffe,  j.p.  Colonel  Charles  Brownridge,  v.d.,  in 
responding,  pointed  out  that  the  institution  had  a 
long  list  of  members  in  the  prime  of  life  who  were 
serving  their  country  at  the  front,  while  others  of 
more  mature  age  were  doing  their  bit  at  home.  As 
a  further  little  indication  of  their  patriotism  he  might 
say  that  the  council  ol  the  institution,  when  it  was 
suggested  that  they  should  assist  in  finding  work  for 
a  certain  modern  parasitic  introduction  in  the  shape 
of  conscientious  objectors,  declined  to  do  so. 

Mr.  A.  H.  Campbell,  m.inst.c.e.,  city  engineer  of 
Kdinbiugh,  in  proposing  "  Public  Authorities," 
observed  that  great  and  mviltifarious  as  had  been  the 
duties  of  those  bodies  in  the  past,  it  was  likely  that 
after  the  war  new  and  greater  responsibilities  would 
devolve  upon  them,  and  he  ventured  to  assert  that 
when  that  time  came  they  would  not  be  found  wanting. 

The  toast  was  responded  to  by  Councillor  Marlow 
Keed,  j.p.  (Middlesex). 

"  The  Institution  of  Municipal  and  County 
Kngineers  "  was  proposed  by  the  Mayor  of  Blackpool 
(Councillor  R.  Holt,  j.p.).  His  Worship  remarked 
that  while  councillors  came  and  went  they  found  that 
officials  had  a  way  of  sticking.  There  was  no  doubt 
that  officials  were  responsible  to  a  very  great  extent 
for  the  welfare  of  their  towns,  and  people  entering 
a  town  could  form  a  fairly  good  idea  of  the  sort  of 
engineer  who  was  in  charge  of  it.  In  every  way  there 
was  no  doubt  the  permanent  oflBcials  had  more  to  do 
with  the  progress  and  making  of  a  town  than  the 
councillors.  They  had  had,  and  had  at  present,  most 
excellent  officers,  but  none  more  excellent  than  their 
president,  Mr.  Brodie.  In  Blackpool  they  had  many 
amateur  engineers  who  made  themselves  known  when 
the  promenade  widening  was  commenced  some  years 
ago.  when  they  said  there  would  not  be  enough  money 
in  Lancashire  to  do  the  work,  but  despite  their  bewail- 
ings,  Mr.  Brodie  went  on  with  his  work  and  completed 
it  as  they  had  seen.  In  conclusion,  his  Worship 
remarked  that  he  had  heard  conferences  such  as  was 
being  held  by  the  institution  at  Blackpool  that  week 
described  as  i)leasure  parties,  but  his  own  view  was 
that  it  was  most  necessary  that  such  meetings  should 
be  held,  because  they  gave  them  an  opportmiity  of 
.solving  most  important  problem.s,  and  in  .some 
instances  enabled  them  to  save  their  towns  many 
thou.sands  of  i)ounds.  I)esides  developing  ideas  that 
it   would   otherwise   be    impossible   to   bring   forward. 

The  President,  in  responding,  observed  that  among 
the  objects  for  which  the  institution  existed  was  the 
[iromotion  of  efficiency  among  their  members,  so 
that  they  might  serve  their  authorities  to  the  best 
possible  advantage.  The  institution  had  contributed 
largely  both  to  the  commissioned  and  non-commis- 
sioned ranks  of  his  Majesty's  Forces,  but  he  was  able 
to  say  that  the  whole  of  their  1,8(X)  members  had  not 
.so  far  produced  a  conscientious  objector.    (Laugliter.) 

The  toast  of  "  The  Vi.-itors  and  .\b.sent  Members  " 
was  given  by  Mr.  H.  V.  fluUan,  m.inst.c.e.,  master  of 
works,  Belfast,  and  res|>onded  to  by  Alderman  Lloyd, 
J.p.  (Bristol),  and  Coiincillor  E.  Williams,  j.p. 
(Birmingham). 
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VISITS. 

On  Friday  aftL-niuou  .t  visit  was  paid  by  the  luem- 
bers  of  the  institution  to  the  adjoining  pleasvire  resort 
of  St.  Annes,  a  cordial  welcome  being  extended 
by  representatives  of  Uie  loca.1  authority.  Owing 
to  illness,  Mr."  J.  S.  Sawdnn,  the  surveyor,  to  the  dis- 
trict council,  was,  to  the  general  regret,  unable  Co 
lie  present  to  receive  the  visitors. 

ST.   ANNES-ON-THE-SEA  MUNICIPAL   WORKS. 

Forty  years  ago  not  a  single  house  occupied  the 
site  of  St.  Annes.  To-day  the  vahie  of  property 
in  the  town  is  computed  at.  £3,()0(),i.)0(),  and  the  rateal^lc 
value  e.xceeds  £100,000.  The  population  in  summer 
is  upwards  of  .W.lWO.  and  in  winter  about  l2,fK10.  The 
town  i^s  situated  between  Blackpool  and  Lytham,  and 
is  connected  with  (hose  places  by  electric  tramways. 
It  has  been  designed  on  spacious  garden  city  lines. 
The  main  street,  leading  from  the  railway  station  to 
the  pier,  is  120  ft.  in  width.  There  is  uniformity  in 
the  size  of  the  residences  in  the  various  thoroughfares, 
with  a  diversity  of  architecture  that  is  picturesque, 
imparting  an  appearance  of  superiority.  ,  St.  Annes- 
on-the-Sea  is  Lancashire's   "Mecca"   of  golf.    There 


tlic  several  new  buildings  which  Tiave  been  erected 
in  tlie  gardens,  thus  producing  an  economical  as 
well  as  an  efficient  schetoe.  No  less  a  sum  than 
£17,000  has,  however.  Keen  spent  on  the  works,  on 
which,  at  one  time,  150  men  were  employed. 

Among  other  objects  of  interest  seen  by  the  visitors 
were  the  new  open-air  baths,  an  illustrated  descrip- 
tion of  which,  prepared  by  the  surveyor,  Mr.  Sawdon, 
appears  on  another  page  of  this  issue. 

For  the  following  day  (Saturday)  arrangements 
had  been  made  for  inspections  of  the  garden  city  at 
Cleveleys,  and  of  the  public  works  of  Fleetwood, 
Morcca'mbe  and  Lancaster.  Wlien,  however,  the 
members  a.ssiembled  in  th€  morning  at  the  town  hall 
rain  was  falling  heavily,  and  continued  practically 
without  cessation  throughout  the  day.  As  a  conse- 
quence, until  Morecainlie  was  reached,  few,  if  any, 
of  those  who  formed  the  psi^iy  ventured  to  leave  the 
motor  vehicles  in  which  the  journey  was  made. 
Here,  owing  to  regrettable  difficulties  which  arose  in 
connection  with  the  all-important  matter  of  luncheon— 
not  to  mention  the  weather— there  was  a  general 
disinclination  to  go  far  afield;  a  considerable  number 
of  members,   in   fact,   Viroke  off   from   the   meeting  at 
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Games    Pavilion,    Ashton    Gardens,    St.    Annes-on-the-Sea. 


are  six  courses,  witli  a  1otal  membership  of  over  2.000, 
The  urban  council  is  fully  alive  to  llir  n  i|ii;ii  hm-mU 
of  an  up-to-date  town,  which  pn.--.-'-  ^hImmi.iMi' 
public  offices,  a  free  library,  a  technii:il  -c  Imh.I.  iml.lir 
abattoirs,  a  fire  station,  depot  buildings,  a  refuse 
destructor,  open-air  sea-water  baths,  electricity  works 
and  ample  open  spaces.  The  pier,  erected  by  a  com- 
pany, is  claimed  to  be  one  of  the  best  equipped  marine 
.structures  on  the  west  coast. 

Ashley  Gardens,  a  lieantiful  open  space  of  nearly 
14J  acres,  presented  to  the  town  by  Lord  Ashton,  were 
visited  by  the  members  during  their  stay.  The 
gardens,  it  may  be  mentioned,  were  formally  oi)ened 
on   the  following   day. 

When  the  council  in  1914  proposed  to  purchase 
this  ground  at  a  cost  of  £26,(X)0,  Lord  Ashton  gene- 
rously presented  the  town  with  a  cheque  for  that 
amount,  and  the  council  were  thus  enabled  to  lay 
oiU  and  develop  the  gardens  on  a  much  larger  scale 
than  Would  otherwi,se  have  been  possible.  In  the 
early  stages  of  the  scheme'  a  considerable  amount 
of  time  was  taken  up  in  considering  the  claims  of 
the  many  tenants  in  the  gardens.  A  builder's  yard, 
with  boiler-house  and  stables,'  had  to  be  removed, 
also  a  bungalow,  a  building  iised  as  an  institute,  a 
large  conservatory  and  greenhouse,  and  many  minor 
structures.     Tlie   materiuls   have   all    l)een   re-used   in 


this   point.    ;in(l.  (.wins;-   to   the    lateness   of   the   hour, 

only  a  < |ki  lal  iv.ly    small  proportion   of  those  who 

IkkI  starti'^l  H'hm  I'.LickiJOol  in  the  morning  took  iiart 
in  the  eoiu-liidiiiu  \  i.-it  to  Lancaster  for  the  inspec- 
tion of  the  new  town  hall,  the  Castle,  the  Williamson 
Park  and  Ashton  Memorial,  and  the  corporation's 
mechanical  water  filtration  plant— the  last-mentioned 
of  which  is  desc'ribed  on  another  page  in  a  paper 
s[jccially  prexjared  for  the  occasion  by  Mr.  Arthur  G. 
Cradshaw,  F.s.i.,   the  borough  and  water  engineer. 


ORPHAN  FUND:  ANNUAL  REPORT. 

[In  their  .seventeenth  annual  report  to  the  sub- 
scribers the  committee  entrusted  with  the  manage- 
ment of  the  Institution  Orphan  Fund  report  as 
under,  the  period  covered  by  the  statement  l>eing 
for  the  twelve  months  en46d  December  31st  last.] 

The  number  of  subscribers  during  the  year  has  been 
217,  from  a  total  of  1,797  members  upon  the  suh- 
.scribers'  list  of  the  institution,  whilst  twenty-five 
donations  have  been  received  amounting  to  a  sum 
of  £44  12s.  3d.,  of  which  £25  lis.  9d.  was  collected  at 
the  various  district  meetings  during  the  year.  The 
subscriptions  amount  to  £144  12s.  6d.,  as  compared 
with  £133  12s.  6d.  in  the  prepeding,year,  thus  showing 
iiotwitlistandinu-  the  many  increased  claims  mcident.il 
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Fundanieutul  and  Economic  Considerations  in  Relation  to  Town 

Planning    ..         ::>       
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Mechanical  Water  Filtration  Plant  at  Lancaster *... 

Municipal  Work  iu  Progress  and  Projected 

OMis'atory  Town  Planning  

Parliajuent  and  ChariDg  Cross  Hridge „        
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Transport  Reform 
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to  tile  war,  ihat  tlie  niitiil)er  of  our  generoii.-:   frion  Is 
-iili.-^triliiiij;  to  the  fiiiul   has  been   maintained. 

Grants  have  been  made  for  the  benefit  of  twenty 
i-iiildren  comprised  in  seven  families,  each  case  having 
(■ecn  carefully  investigated  beforehand.  In  additio'n, 
one  <'hlld  was  enjoyiiiL'  the  benefits  of  a  |)rcseiitatioii 
111  the  British  Or[)haii  .\syluin,  which  expired  on 
-May   15th   this  year. 

Tlie  amount  of  grants  made  is  practically  the  same 
MS  during  the  i)ast  five  years,  and  it  is  with  ■.Meat 
-:itisfacti()n,  combined  with  thankfulness,  that  your 
lommittee  are  thus  alile  to  report,  nolwitbstandini; 
the  large  niimlier  of  rncmbers  of  the  institution  now- 
serving  His  Maje.-ity  in  this  terrible  war.  Let  us  hope 
that  tlii.s  immunity  from  increased  frrant.s  may  con- 
tinue; but  your  committee  would,  neverUioless, 
earnestly  request  Qnancial  assistance  beint;  rendered 
to  the  fund  by  a  larger  number  of  sub.scribers  than 
at  present.  It  is  satisfa<tory  to  report  that  the  kind 
advocacy  of  the  distri<-t  secretaries  has  been  continued 
on  behalf  of  the  fund  at  some  of  the  district,  meetings, 
where  collections  have  iieen  made  proving  of  assist- 
ance to  the  fund,  but  it  is  hoped  that  still  further 
efforts  will  !«■  made  in  this  direction  with  a  view  to 
au'.'menting  tlie  fund,  and  that  collections  are  made 
at  all  di.strict  meetings   where   possible. 

The  capital  invested  at  the  end  of  the  year  191.') 
amounted  to  the  sum  of  C1.098  2s.  4d.,  according  to 
the  market  value  of  the  various  securities  on  Decem- 
ber 31.  lOl.'i,  the  nominal  value  being  £1.463  10s.  lOd. 
The  total  income  of  the  fund  during  the  year  has 
been  £227  17s.  lOd.,  as  compared  with  £227  8s.  7d.  of 
the  preceding  year,  whilst  the  administration  exi>enses 
have  been  kept  down  to  an  extreme  minimum  as  in 
former  years,  and  the  total  amount  thus  expended 
amountin>»  to  £13  14s.  lid.  for  the  year  1915. 

The  retiring  niemlieis  of  the  committee,  Messrs. 
.f.  W.  Coekrill,  E.  J.  Klfor<l,  E.  Purnell  Hooley  and 
E.  Willis,  were  duly  re-elected  for  the  year. 

Your  committee  regretfully  record  the  death  of  Mr. 
W.  H.  Leete,  county  surveyor  of  Bedford,  who  has 
Ijecn  a  subscriber  to  tb'-  fund  from  the  early  days. 

Tlie  proposed  Ladies'  Committee  for  rendering 
assistance  has,  unfortunatel.v,  made  no  further 
advance  towards  any  pr.ictical  result.  Possibly  this 
may  be  due  to  the  great  amount  of  philanthropic  work 
now  undertaken  by  so  many  ladies  throughout  the 
country.  With  the  advent  of  jseace  it  is  not  unlikely 
that  .some  more  successful  result  may  be  obtained  in 
the  formation  of  a  Ladies'  Working  Committee  on 
V<eha!f  of  the  fund. 

In  conclusion,  your  committee  would  earnestly 
thank  all  those  members  who  have  extended  their 
sympathy   and  generosity  to  the  fund,  and  sincerely 
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trust  that  the  work  carried  out  on  behalf  of  the  little 
ones  warrants  the  approval  of  the  subscribers. 

List  of   Donations   and  Sibscriptions  for  the   Yr.AR  Ended 
December  31,  1915. 

Aiuiual 
Name.  Donation.      Sub- 

scription. 


f:<i.-(   MidUnul  Di.'h 
Baxter,  J.  G.  R..   Cirimsliy 

Keiuiett,    K.  11..    Derl).v 

Hrown.  A.,   Nottinirham      . 
Bnin.   W..   Sutt<in-iii-Aslifleld 

Clare.  J..  Sleaford 

Clare.  S.   F..  Sleafonl 

Clark,  W.  li.  J..  Wis-'ston  Magna 

Clarke,    K.   E.,  Arnold 

Clews,  r.   A.,   Derby 

Coales.   H.   I!..   Market   Ilarboronerh 

Cook,   F.   1'..  Manslielil   Woodlionse 

Cordon,   K.  C,   Belpei- 

Crnmp.  K.  II..  Hinckley 

Fenn.    '1'..    Helper 

Ualler,   J.   C,    NottinKbam 

Hawley,  U.  W.,  Basfoid     . 

llenrv.  T..  East  Kettord   .. 

Hooley,    E.    I'urnell.    Nottingham 

Ilopkinsoii,  F.,  Blytli  and  Cnckney 

Horton,  .).  W.,    Derby 

.laHrey,  W..   Matlock 

Kennedy.  J.  D..  East   Hetloid 

MacKrair,   H.   A..   Lincoln 

.M.ason,   S.,   (irimsliy 

Mawbev,    E.    (i.,    Lenenler 

MavUui.    S.,    Basfoicl 

Oaiiden,   K.,   jnni-..    Newark 

Parker,   B-   W-,  tiainsboronu-b 

Uawson,   O.,   Work.sop 

Boss,  A.  J.,  Lntterwoitb 

Uyman,    F.    It.,    Btamford 

Ward.  J.,   Derby 

Wliyatt,  II.  0..  Grimsby   . 

Wright,   W.,   Grantham 

hUi.ilrrn    lii.->rirt 
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Barrett,  E.  J..  Staines 
Brown,   U.,   Southall-.Norwood    .. 
Coales,  H-  P.,  Sunbnry-on-'rhames 
Cockrill.  .1.  W..  Great    Yarmouth 
(\>llins.   A.   E.,   Norwich 
Collis-Adamson,    A.   C.    Higheate 
Cooper.  L.  A..  Ohiswick 
Cooper,   W.   W-,    Slongli      . 
Cmxford,  C.  H.,   Wood  Green 
Dunn.    J..    Chesterton 
Elford,   E.   J-.   Southend-on-Sea 
Farringtou.  W..  Woodford  (Jreen 
Fisher,   K..   Willesden 
Gregory,  W.,   Hertfordshire 
Harrison,   I'.  T.,   tnielmsford 
Haylor.   B.,  Willesilen 
Hedges,  H.  N..  Berkhamsteil 
.lames.  A.  ('-.  Grays  Thiirrock 
Jevons.  J.  H-,  Hertford 
.lulian,   J.,    Carabriil^e 
Killick,  J.   S..   Hertl.i,,i-lM,r 
Lavender,  W.  A.,  Su.iiih.nii 
Lovegrove.  E.  J..  H.;i  n-i  j 
Morley,  E-,  Walthanislow 
Neave.    J.,    Walthamstow 
Robson.  O.  C-,  Willesden 
Smart,  F.  W..  Bedford 
Siddoiis,  .1-  M.,  Onmlle 
Smith,  F.   Hall.  Sheringluim 
Smith,  T-   K.,  Kettering 
Smith,  W.  .J-,  Willesden 
Smyth,  .1.  H.,  Willesden 
Thomas.   K.  J..   Buckingham 
Thompson.  W,  I!.,  Willenden 
Wakelam.  H.  T..   Middlescv 
Webb.   .1-    A..   Ilendon 
Willis.    E.,  ('hiswick 
Wilson,    U.    E.,    Leiston 

West   .ViddiiKi  Diatr 
Burton.  A-i  Stoke-on-Trent 
Butt,  E.  E.  W^,  Birmingham 
Clarry,  W.   A.   H.  Snlt..n   Coldfield 
Clarson.   H-   J..   'I'ai.iw.i  lb 
Davis,   A.  T.,   Slirew^liiny 
Douglas,  S.,   Keiiilw..rtli 
Eayfs,   T.   W-.    Birmiiigbani 
Fiddian,    W.,    Stonrbndue 
(Settings,   C-   F.,   Worcester 
Greatorex,  A.  D.,  West  lin.mwich 
Green,    G.,    Wolverliauiiptr.n 
Howell.    A.    r.,    Biiniiiigham 
.Jack,   G.   H.,    HeiefoTd 
King.  .1-  Stuart,   Binnintbani 
Lacey,   G.  W.,  Oswestry 
Negus,    T.    H..    Meriden 
Perkins.   J.,   Birmiiigbam 
Plant,    W.,    Stafford 
Iticdiardson,   H.,   Birmingham 
Hogei-s,  W.   E.,    Rugeley 
Sbiplon,  T.  H.,  Oldbuiy 
Stilgoe,  H.  E-,  Birmiiigbam 
Watson,  J.   D.,    Birmingham 
Willcox.  J.    E.,    BirmiTigbam 
Willmot.   J-.    Warwicksbiie 
Woodward,  F.,   Stourbridge 

Metropolitan  Distr. 

Barber.  J,  P.,  Islington 

Bioknell,  R.  H..  Westminster     .. 
Blair.  W.  N.,  St.  Pancras 
Boulnois,  H.   Percy,   VVestminster 
Dodd,   P.,  Wandsworth 
Finch.   A.   R.,   Kensington 
Hayward,  T.  W.  A.,  Batlersea 
Higgens,  T.   W.    E..   ('belsea 
Killick,   P.  G.,  Fiiisbury 
Maybury.  H.  P.,  Westminster 
Moss-Flower,    T.    J..     Westminster 
Silcock,  E.  .1-  Westminster 
Van    Pntten.    E.,    Lewisham 
Willcocks,  G.   Waller,    Hoehampton 
Winter,    O.    E.,    Hanipslead 
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A'or^;l-Eas(^vn   District. 

Beaumont,    T.    C,    Driffield 
Briniing.   W.   G..   Northallerton 

Burton,   W.   E.   H..   Wakefield 

Oollinge,    T.    P..    Eotherham 

Dickinson,   R..    Berwiek-on-Tweeil 
Foster,  H.  P.,  Leeds 
Frank,  T.   P..   Stockton-on-Tees 
Green.  W.,  L'astleford 
Hadfield,    W.   .1.,    Sheffield 
Hailstone.  T.  H.,  Birstall 

Hart.    G.    A..    Leeds  

Haseldine.   W.    S.    T..    Wath-npou-Dearne    . . 

Hewitt,   F.,  Kivetou   Park  

Ives,  L..  Wakefield 

Kirby.  T.  O.,  Doncaster 
Lancashire,   W.   T..  Leeds 

Massie.    F..    Wakefield  

Niittall.  J..  Huuslet  

Parkin,    J..    Dewsbury  

Eothera.    A..    Spenboroueh  

Senior,   S.  M.,  York  

Steele,  W.  J.,   Newcastle-oii-Tyne 
Thackray.  F.  J.,  Hoyland  Nether 

Tonge,   J.   A..    Kawmarsh  

Wakeford,   J.    P..    Wakefield 

Wike.  C.  F..  Sheffield 

Collection  -at    Doncaster    Meeting,    per    Mr. 

J.    P.   Wakeford 
Collection     at     Scarborough     Meeting,     per 

Mr.  J.  P.  Wakeford 

Collection      at      Brighouse      Meeting,     per 

Mr.  J.   P.   Wakeford 

yorth-Wcftcrn  District. 

Anonymotis 

Brodie,  J.  A..  Liverpool 

Brodie.  J.  S.,  Blackpool 

Davies,  S.  ,H.,  Wirrall       

Diver,  D.  J..  Marple         

Gooseman,  A.  T.,  Wigan 

Hayes,  H.  B..  Southport 

Heath.  J.,   Urmston 

Hellawell.    O..    Withington         

Kav,  W.  R..  Isle  of  Man 

Martin.  E.   B.,   Salford 

Meade.  T.  de  Gourcy.  Manchester 

Piatt,  S.  S..   Rochdale       

Price,  A.  J.,  Lytham         

Stubbs,    W.,    Blackburn 

Travers,  W.  H..  Wallasey  

Wilding,  J..    Runcorn        

Wiles,  J.   W..  Manchester  

Worrall,   E..    Stretford 

Three  Assistants,  Accrington 

Southern    District. 

Cowan.  G.,  Portsmouth    . 

Frost,  H.,  Gosport     . 

Goodwin,  W.  J.,  Salisbury 

Guilbert.  T.   J..  Guernsey 

Hawkins.   J.    F.    Reading 

Jones.  Lieut  .('nlnnel   A.   S..   Finchampstead 

Lemon.  Sir  .J..  Soutliamiiton 

McKenzie.  L.  S.,  Bristol  

Phipps.    F.    R.,    Basins-'stuke         

Pickering.  J.  S..  Cheltenham 
Read.  H..   Gloucester 
Stallard.  S..  Oxford 

White.  W.  H..  Oxford       

Wrigley.   G.   E..   Banbury  

Yabbicom,  T.  H..  Bristol 

South-Easirrn   District. 

Andrews.  S.  Percy,  Paversham 
Busbridge.  T.  A.,  Maidstone 
Chapman.  H.  T..  Kent 
Cooper,  C.   H..   Wimbledon 
Farnham.  W.  A..  Foots  Cray 
Grant.  F.  T..  Gravesend 

JeBes.    R.   H..   Maiden 

Nichols.   A.  E  .  Folkestone 

Norris,  J.  H.,  Godalming 

Palmer,  P.  H.,  Hastings 

Scott.  H.  H.,  Hove     . 

Weston,    G.,    Bognor 

Wilkinson,   F..  Wimbledon         

South-Westcrn   District. 

Braggins.  A.  D.,  Newquay  

Chowins,  W.  H.,  Buruham         

Hutton.  S..  Exraouth 

Saunders,   E.  Y.,  Barnstaple 

WeUh   District   {North). 

England.  J.,  Wrexham 

Morgan,  R.  P.,  Towyn 

irclsJi  District   (South). 

Bell.   G.,  Swansea 

Bell,  G.  H..  Swansea         

Harpur,  W.,  Cardiff  

Harpur.  W.  L.,  Brecon 

Harvev,  T.  F..  Merthyr  Tydvil 
Holden.  L.,  Llandafl  and  Dinas  Powis 

Hybart.   F.   R..   Barry 

Jones.  D.  L..  Merthyr  Tydvil 

Priestly.   C.    H.,    Cardiff 

Read,    F,.    Gellygaer 

Rimell,  H.  C  Cardiff         

Sheila  rd.   I.   F.,  Newport,  Mon. 

Wright.   F.  W..   Rhymney  

.Sfotti;/!   District. 

Campbell.  A.   H..   Edinbuieh 

Dunbar.    W.,    Kilmarnock 

EUacott.  W.   H..  Mid-Lotliian 

Smith,  P.  C,  Dunfermline         

Collection    at    Ayr  Meeting,   per  Mr.    D.   A 

Donald 

7risJi  District. 
McGahon,  J.  F..  Carrickmacross 

Indian  District. 

Barker.  H.  W.,  Madras 

Salkield,  T.,  Delhi 


Annual 
1.      Sub- 
scription. 
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A  TACTLESS  PROCEEDING. 


In  an  editorial  under  tliis  heading,  tlie  Siirrei/  Comet 
of  Saturday  la.^t  deals  with  a  discussion  which  took 
place  at  the  last  monthly  meeting  of  the  Kingston 
Town  Coimcil,  at  which  allegations,  for  wliich  there 
was  not  the  slightest  foundation,  were  made  against 
Mr.  R.  Hampton  Clucas,  the  borough  surveyor,  and 
by  implication  against  some  memlier  of  the  town 
council  who  was  not  named. 

"  Tlie  facts,"  says  our  coutemiiorary,  "  were  quite 
simple,  and  nothing  was  revealed  that  was  to  the 
discredit  of  the  persons  concerned.  It  seems  that 
one  of  the  principal  ratepayers  of  the  borough  wished 
to  improve  the  approach  to  his  business  premises  and, 
as  the  corporation  had  a  large  quantity  of  granite 
which  had  been  taken  off  the  roads  where  wood  blocks 
have  been  laid  down,  he  asked  the  surveyor  to  let  him 
have  a  few  loads  of  the  material  and  the  loan  of  the 
steam  roller  to  roll  it  in,  offering  to  pay  whatever 
sum  was  charged  for  the  material  and  the  work.  The 
surveyor  treated  the  matter  purely  as  a  business  trans- 
action, furnished  the  accountant  with  the  details, 
and  the  account  for  the  L,'ranite  and  the  u.-^e  of  the 
steam  roller  was  rendered  and  paid ;  and  there  the 
simple  transaction   should  have  ended.        But   some 

anonymous  individual  suggested  to  Councillor that 

therehadbeen  a  corrupt  transaction, and thatcredulous 
councillor  proceeded  to  act  upon  the  assumption,  and 
with  almost  incredible  tactlessness  pursued  his  investi- 
gations. The  matter  was  fully  thrashed  out  by  the 
Highway  Committee,  and  every  member  except  Coun- 
cillor ^ —  was  satisfied  with  the  explanation  given. 

But  Councillor was  apparently  determined  to  go 

the  whole  length  which  his  folly  had  dictated,  and  on 
Tuesday  evening  he  had  the  temerity  to  propose  that 
the  .salary  of  the  surveyor  be  reduced  by  £50  a  year. 
The  insinceTity  of  the  whole  business  was  shown  by 
the  fact  that  in  the  end  he  did  not  even  vote  for  his 
own  resolution,  which  was  deservedly  and  ignomini- 

o\isly  rejected.    The  burden  of  Councillor lament 

was  that  he  was  refused  access  to  the  books  in  which 
the  transaction  was  recorded,  but  it  w'as  shown  that 
tills  was  due  to  the  fact  that  he  would  not  reveal  the 
name  of  the  person  who  brought  the  unfounded  charge 
against   the  surveyor.       Taking  the   most   charitable 

view  of  the  conduct  of  Councillor  .  one  can  only 

say  that  he  displayed  deplorable  lack  of  judgment  in 
listening  to  such  tittle-tattle  concerning  an  officer  who 
has  won  in  an  unusual  degree  the  confidence  and 
esteem  of  the  members  of  the  council  and  the  bur- 
sesses.  and  whose  honour  he  ought  to  have  been  one 
of  the  first  to  defend." 


The  Bradford  -  Shipley  -  Bingley  Town  Planning 
Scheme.— .\  conference  of  representatives  of  the  Brad- 
ford Corporation  and  the  Shipley,  Bingley.  and  Clay- 
ton Urban  District  Councils  was  held  at  the  Brad- 
ford Town  Hall  on  Tuesday,  to  consider  the  suggested 
town  plaiTuins  scheme  involving  a  large  undeveloped 
area  to  tlie  west  of  Bradford  within  the  districts 
mentioned.  The  plan  is  to  be  called  the  Bradford. 
Shipley,  Clayton,  and  Bingley  Town  Planiiing 
Scheme,  and  it  was  approved,  subject  to  any  slight 
alteration?   as   to    boundaries. 
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The  Alignment  Diagram  Applied  to  tiie  Flow  of  Water 
in  Uniform  and  Compound  IVIains. 

DISCUSSION    OF    MR.    HALTON    THOMSON'S    PAPER    AT    THE    INSTITUTION    OF 
WATER    ENGINEERS. 


The  foUowing  di:>oii:;-ioa  took  place  at  tlic  loci'iit 
Suiimier  meeting  of  the  Institution  of  Water  Engi- 
neers, following  the  proseutation  by  Mr.  D.  Halton 
Thomson.  m.a.(cantab.i,  assoc.m.inst.c.k.,  of  u 
paper  entitled  "The  .Vlianinent  Diagram  Apiilfg!l~tt> 
the  Flow  of  Water  in  Uniform  and  Compound 
Mains."  The  paper  was  reproduced  in  our  issue  of 
last  week. 

Mr.  E.  J.  SiLcocK  said  he  had  great  pleasure  in 
projwsing  a  vote  of  thanks  to  Mr.  Thomson  for  his 
paper.  It  seemed  to  he  an.  exceedingly  ingenious 
system  of  calculation,  and  one  Avhich  certainly 
facilitated  calculations  in  connection  with  the  dis- 
charging capacity  of  a  network  of  mains  in  a  most 
admirable  manner.  The  introduction  of  the  factor  of 
carrying  capacity  and  of  obstructive  power  gave  them 
a  method  of  manipulating  these  sort  of  problems 
which  they  had  no  knowledge  of  before.  The  only 
criticism  which  he  liail  to  offer  on  the  diagranis 
and  the  System  generally  was  that  the  nett  results  of 
discharging  capacity  in  the  examples  given  did  not 
.*eeni  to  conform  with  tlie  results  obtained  by  the 
formnlse  in  common  \ise.  No  doubt  that  was  due 
to  the  formula  on  which  the  diagram  was  based. 
He  was  not  familiar  with  the  particular  formula, 
but.  taking  Kutter's  formula  with  a  coefficient  of 
0013,  which  in  his  e.X|)erience  gave  the  most  accvirate 
residts  for  the  discharge  of  water  mains,  and  working 
out  the  examples  (1)  and  (2)  given  in  the  paper — it 
appeared  in  the  examiile  No.  1  there  were  4  cub.  ft. 
di.seharged  by  the  author's  diagram — -Kutter's  formula 
gave  375,  which  was  pretty  near.  It  showed  only  a 
difference  of  about  7  per  cent  too  high.  Hut  in 
exaniide  (2)  the  discharging  capacity  varied  to  a 
much  greater  extent— viz.,  to  27  per  cent  too  high. 
He  tried  two  other  examples  in  order,  to  gee  how  they 
would  compare,  taking  what  might  be  called  nornial 
conditions — viz.,  a  24-in.  jiipe  with  a  fall  of  5  ft.  i)er 
mile,  and  there  the  discharging  eapa<'ity  was  almost 
identical — only  a  difference  of  about  1  per  cent. 
Taking  the  ^ther  example — a  3-in.  <liameter  pipe 
with  a  loss  of  he^ufof  '31  ft.  jier  mile — in  that  case 
the  author's  diagram  gave  a  discharge  of  over  .W  per' 
cent  in  excess  of  Kutter's  formula.  There  must  Ix: 
some  reason  for  this,  and  it  appeared  as  if  the 
fornnila  on  which  the  diagram  was  bas(>d  agreed 
with  Kutter's  formula  for  large  l>ipes,  but  did  not 
agree  for  small  jiipes  and  for  large  heads.  If  he 
might  make  a  suggestion  to  the  author,  he  thought 
lie  would  render  them  all  a  great  service  if  he  would 
reconstruct  his  diagram  upoa  Kutter's  formula, 
becau.-ie,  as  he  had  said  liefore,  that  gave  them  most 
accurnte  results.  It  was  a  very  inconvenient 
formula  to  work  with,  and  would  probably  involve 
him  in  a  good  deal  of  lalmur;  but  if  he  would  give 
them  a  fresh  diagram  based  on  that  fornuila,  and 
woidd  have  it  put  into  such  a  form  that  they  could 
have  it  printed  on  cardlioard,  so  that  they  could 
have  it  to  u.se  in  a  convenient  way,  he  would  he. 
doing  them  a  great  .service. 

Mr.  C.  H.  KoiiERTS  (.Aberdeen)  said  he  would  like 
to  add  his  thanks  to  those  of  the  last  speaker  to 
the  author  for  having  put  forward  what  he  had 
riLditly  described  as  a  (•omi>aratively  new  diagram. 
He  thought  a  great  deal  of  courage  was  required  to 
bring  forward  anything  which  was  at  all  now,  in 
view  of  possible  criticism.  Of  course,  the  alignment 
diagram  had  \>een  in  u-c  in  America  and  on  the 
Continent  for  some  yearr,  but  they  had  to  thank  the 
author  for  suggesting  this  new  extension  of  it — the 
carrying  power  and  the  lo.-s  of  head  and  the  length. 
He  regretted  that  he  had  not  Vjeen  able  to  give  a 
careful  study  to  the  paper,  but  he  was  sure  it  would 
repay  very  careful  study.  He  could  say  he  had  used 
a  modification  of  the  diagram  Av'hich  Prof.  Turneaure 
referred  to  in  hi.s  book,  and  which  the  author  al.so 
referred  to.  Dr.  Turneaure's  diagram  wa.s  a  four- 
line  diagram.  It  gave  the  discharge  and  the  diameter 
and  hydraulic  gradient,  and  another  factor,  which 
he  believed  was  velocity— a  very  useful  line  in 
dealing  with  pumping  supplies  more  particularly 
in  regard  to  gravitation  supplies.  Some  years  ago 
from   the   book    of   Dr.    Turneaure    he    made    a    little 


diagram  lor  himself  with  three  lines— discharge, 
diameter  and  hydraulic  gradient^and  using  another 
fornnda.  With  regard  to  the  extension  of  the  dia- 
gram proposed  by  the  author,  he  supposed  it  was 
submitted  for  discussion  as  to  its  usefuhiess,  and 
l)ersonally  he  was  a  little  sceptical  as  to  whether 
it  would  save  much  work  in  calculation.  The  prac- 
tice of  the  water  engineer  was  to  use  diagrams  very 
largely.  He  had  a  little  diagram  which  he  dare  say 
was  known  to  most  of  them.  It  was  a  diagram  pre- 
pared l)y  Prof,  Alexander  a  few  years  ago,  and  was  a 
very  useful  one.  It  enabled  one  to  deal  with  tlie 
discharge  of  gallons  per  hour,  the  gradient,  the 
velocity,  and  the  size  of  pipes.  As  he  had  said, 
he  had  not  goiu^  into  the  i)aper  very  carefully,  and 
perlia[>s  if  he  had  done  so  he  might  think  differently, 
but  he  would  not  be  inclined  to  add  more  complexity 
to  a  diagram  than  could  be  avoided;  compound 
pipes  could  Ik*  <'aleulated  so  conveniently  by  the 
trial  and  error  method  with  the  aid  of  a  diagram. 
There  were,  for  instance,  the  last  two  columns;  the 
author  had  taken  them  through  two  examples  for 
uiuform  pipes  in  which  he  used  the  last  two  columns, 
and  if  they  looked  at  the  examples  it  would  be 
seen  that. the  author  got  the  hydraulic  gradient  by 
them.  But  the  hydraulic  gradient  could  be  got 
mentally  at  once,  so  that  the  two  last  columns  were 
muiece.-isary  for  uniform  pipes.  With  regard  to  the 
remarks  of  Mr.  Silcock,  he  agreed  in  what  was  said 
alioul  the  use  of  the  formula  employed,  but  he  rather 
joined  issue  with  him  as  to  the  correctness  of  the 
results.  Of  course,  .as  the  axithor  had  explained,  the 
formula  which  was  the  basis  of  the  diagram  had 
taken  into  consideration  30  per  cent  loss  in  discharg- 
ing capacity  du<'  to  corrosion,  and  therefore  it  could 
not  be  compared  with  Ivutter's  formula  with  a  co- 
efficient of  '013,  whieli  apiilied  to  new  pipes.  It  was 
naturally  a  matter  of  ojiinion  as  to  what  formula 
should  i>o  used,  but  he  agreed  with  Mr.  Silcock  in 
this  respect  that  it  would  be  desirable  for  general  use 
to  base  a  diagram  on  a  forumla  giving  a  discharge 
on  new  pii>es.  and  to  allow  apy  reduction  of  capacity 
to  be  allowed  for  by  the  engineer  using  the  diagram. 
That,  it  seemed  to  him.  was  the  projier  and  neces- 
sary thing  to  do.  He  supposed  each  of  them  fol- 
lowed various  ways  of  calculating  the  particular 
|)ipes  they  had  to  deal  with  according  to  size,  num- 
l)er,  class  of  water,  and  other  things;  but  if  a  dia- 
gram based  on  a  formuhi  such  as  Kutter's,  taking  a 
coeHi<'ient  of  '013  could  be  aiJplied,  it  would  be  rather 
useful.  There  were  other  formuliB  in  use  in  this 
country,  such  as  the  Hagen-Williams,  which  Prof. 
Alexander  ba.iixl  his  diagram  on,  Hamilton  Smith's, 
and  others.  There  was  also  the  Lawford  formula, 
which  was  suggested  in  a  paper  read  before  the 
Institution  of  Civil  Engineers  some  years,  ago,  and 
which  was  referred  to  in  Prof.  Goodman's  text-book. 
He  put  forward  these  remarks  tentatively  as  to  the 
usefulness  of  the  carrying-power  line;  there  was  no 
doubt  that  as  a  inatliematical  and  interesting  addi- 
tion to  the  diagram  the  extra  three  lines  would  be 
useful,  but  from  the  practical  point  of  view,  where 
they  had  got  to  deal  with  more  or  le.s.s  defined  factors, 
it  did  not  appear  to  him  (although  he  did  not  wish 
to  discourage  the  author)  worth  the  extra  complexity. 
In  the  diagram  jjut  forward  by  Prof.  ,  Turneaure, 
whi<-h  the  author  had  referred  to,  there  were  four 
colunuis.  and  a  straight  edge  put  across  the  diagram 
ruled  off-  the  answer  to  any  problem  in  uniform 
pipes  directly,  and  there  was  no  need  for  the  use  of 
a  key. 

Dr.  Herbert  Lapworth  (Westminster)  said  he  did 
not  think  the  author  of  the  paper  claimed  any  origin- 
ality with  regard  fo  the  alignment  diagram  because  he 
gave  them  a  bibliography  of  the  method,  but  what 
was  new  was  its  application  to  compound  mains  and 
networks  of  mains,  and  he  had  followed  the  author's 
explanation  that  afternoon  with  profomul  admiration. 
He  thought  it  most  ingenious  and  clever,  and  he 
ventured  to  think  th.il  onee  it  was  thoroughly  under- 
.-.(ood  it  would  be  of  great  practical  importance.  The 
only  poiiH  on  which  possibly  one  might  have  a  long 
discussion  was  the  question  of  choice  of  formula,  and 
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tlu'rehe  suiiposed  they  would  lall  differ  as  to  the  proper 
formula  to  be  used.  Some  years  ago  he  had  to  go 
into  the  question  of  the  design  oi  pipes  in  sizes  vary- 
ing from  4  in.  to  45  in.  diameter,  and  lie  secured  all 
the  reliable  experiments  on  existing  mains  that  he 
could.  He  came  to  the  conclusion  in  the  first  place 
that  it  was  a  mistake  to  cut  down  the  diameter  of 
the  mains  too  small,  or,  at  any  rate,  not  to  give  a 
good  margin.  Another  coiiiclusion  he  came  to  was 
that  the  quality  of  the  water  was  a  factor  which  had 
to  he  taken  into  account — that  was  to  say,  whether 
one  was  dealing  with  hard  or  with  soft  water  supplies — 
because  it  appeared  to  him,  looking  at  the  results  of 
ex|)eriments,  that  the  detcrioiatinu  when  dealing  with 
soft  or  moorland  water  snpiilics  was  much  greater 
than  with  a  hard  water  suiiply.  Then  in  the  design 
of  a  main,  should  not  one  consider  the  period  to 
which  one  was  looking  forward.?  Did  one  want  a 
main  to  have  the  estimnteil  full  diseliarge  at  the  end 
of  fifteen  years  or  tliiity  xcars,  and  should  one  not 
design  the  main  ae<ni .Inmly  ?  It  seemed  to  him'that 
was  the  whole  x>oint  <jii  which  one  based  one's  decision 
in  the  design  of  mains.  After  a  good  deal  of  research 
he  came  across  a  book  which  was  jaractically  un- 
known, and  this  was-tlio  Iwd  volumes  of  Professor 
Fidler  on  "Hydraulic  Cali  nlif  inns."  Professor  Fidlcr 
devoted  the  whole  of  the  -iMond  volume  to  the  flow 
of  water  in  pipes  and  channels,  and  derived  a  general 
formula  of  a  new  type.  All  previous  logarithmic 
formulse  were  simibir  in  the  sense  that  they  had 
three  constants,  sn.  !  i-  in  Mr.  ThouLson's  formula 
were  represented.  Ii\  /  .n  md  n.  These  were  never 
constant  by  any  means,  and  different  mathematicians 
had  derived  different  values  for  the  same  experiments. 
What  Professor  Fidler  found  on  studying  the  matter 
very  carefully  was  that  there  was  really  a  definite 
relation  between  these  three  coefficients  or  indices, 
and  that  there  was  no  need  to  use  more  than  one 
index,  which  was  actually  an  index  nf  llie  lonulniess 

of   the    pipe.     There   had    been    nniiicron-    I k>   on 

hydraulics  since  1902,  and  many  papur.^  li.nl  been 
written  giving  new  formulse,  but  not  one  of  these  lext 
books  gave  a  single  reference  to  Fidlei''.s- Vi n  k .  lie 
did  not  think  there  was  aiivlhing  simpler  or  nioie  icli- 
able  Uian  the  work  publl-hi  il  h\  fnllei-  in  P.m-J,  and 
he  felt  that  it  deserved  ivenynH  ion.  VW.'iwj  (he  -auic 
terms  as   the  author  did.   I'')(ller's  foimnla   was:  — 


or  using  logarithms 


1,000,000 
leg  i  +  6 


/36-S4  .;\ ' 


log  q  —  ^logd  +  1-566 
For  new  pipes:  x  =  1-76,  and  for  inerusted 
pipes,  X  =  1-95;  the  latter  giving  practically 
'^  the  same  results  as  Unwin's  formulae  for  in- 
crusted  pipes.  In  regard  to  hard  water  supplies,  he 
found  that  after  the  nuiins  had  been  in  use  for  some 
years,  x  amounted  to  1'85  or  1'9().  Taking  the  author's 
formulfe  for  compound  pipes,  he  found  the  equivalent 
value  of  X  to  lie  between  1-80  and  1-85;  so  that  it 
looked  as  if  it  was  a  little  on  the  fine  side,  and  cer- 
taiidy  it  gave  low  results  for  ijjerusted  mains.  But 
as  to  this  question  of  hard  water,  the  author  was 
more  qualified  to  speak  on  it  than  he  was.  He  would, 
however,  like  to  know  from  the  author's  exv)erience 
of  the.se  chalk  waters  what  index  he  got.  nml  whetlier 
his  formulse  was  based  on  his. own  e.xperi, n.  >  ,it  this 
class  of  water.  So-  far  as  he  could  ni;ike  ont.  the 
author's  formulae  would  be  applicable  to  a  pipe  which 
had  been  in  use  ten  or  fifteen  years  with  a  moorland 
water  supply.  It  would  be  very  interesting  if  member.', 
who  bad  taken  measurements  of  the  discharges  of 
their  own  mains  would  see  what  index  they  got,  and 
contribute  that  information  to  the  discussion,  because 
the  diagram  with  the  paper  really  depended  on  the 
author's  formulae  as  to  its  direct  use.  . 

Mr.  0.  Clemesha  Smith  (Wakefield)  thanked  the 
author  for  the  way  in  which  he  fiad  presented  the 
matter  and  for  the  very  lucid  explanation  he  had 
given.  It  had  helped  him  to  see  many  new  points 
which  he  could  not  gather  from  one  reading  of  the 
paper.  But  there  was  one  point  they  wanted  to  be 
careful  about,  and  that  was  the  risk  involved  in 
assuming  values  for  the  internal  rou.ghness  of  cast- 
iron  pipes  which  had  been  .some  time  in  use,  and 
especially  those  which  had  been  used  for  the  passage 
of  soft  water.  He  had  got  nothing  but  discordant 
results  from  calculations  he  had  made  dealing  with 
the  carrying  capacity  of  old  pipes,  and  had  he  been 
dependent  solely  on  calculations  and  assumed  the 
value  of  the  roughness  of  the  pipe  he  would  at  times 


have  gone  hopelessly  astray.  So  far  as  he  could  see 
ordinary  experience  showed  that  when  they  were  deal- 
ing with  cast-iron  pipes  which  had  been  laid  twenty, 
thirty,  forty  or  sixty  years  they  could  only  get  tl'ie 
deliveiy  of  the  pipe  by  actual  experimeni,  and  not  by 
calculation.  He  had  a  rather  curious  case 'some  time 
ago  when  hejiad  to  deal  with  a  netwi.i  k  of  pipes  about 
.seven  miles  in  length.  The  system  i.:oiisisted  of  the 
following  sections  in  series:  (1)  An  18-in.  main,  1 
mile  in  length,  twenty-six  years  old.  This  main  was 
partly  used  as  a  distributing  main  in  the*  town  and 
partly  as  a  trunk  main  carrying  water  to  districts 
beyond  the  town.  For  present  purposes  we  are  con- 
cerned only  with  its  value  as  a  trunk  main.  (2)  Two 
parallel  mains  connected  to  the  end  of  the  18-in.  main, 
15-in.  main,  J-mile  in  length,  fifty  years  old;  12-in. 
main,  f-mile  in  length,  seventy-four  years  old.  (3)  A 
15-in.  main,  30  yds.  in  length,  twenty-six  years  old. 
(4)  Two  ])arallel  mains  connected  to  the  end  of  the 
l."p-in.  main,  12-in.  main,  3-mile  in  length,  fifty  years 
old;  ni-iii.  main  f-niile  in  length,  seventy-four  years 
old.  (5_)  An  18-in.  main,  3  miles  in  length,  twenty- 
two  years  old.  (6)  A  15-in.  main,  li  miles  in 
length,  twenty-two  years  old.  At  eleven  points 
on  sections  2,  3,  4,  5  and  6,  bulk  supplies 
were  drawn  and  all  were  metered.  The  problem  to 
lie  solved  was  what  would  be  the  increase  in  pressure 
at  the  end  of  the  system  if  an  additional  main  of  given 
diameter  were  to  be  laid  from  end  to  end  ])arallel 
to  the  existing  pipes.  The  eleven  metered  supplies 
were  read  sinmltaneously  for  12  hours  at  intervals 
of  five  niinnle,-.  From  these  readings  diagrams  were 
prepared  showing  the  fiuctuations  in  the  delivery  of 
each  section.  Recording  pressure  gauges  (tested 
before  use  against  a  mercury  column)  were  fixed  at 
the  beginning  and  end  of  the  system  and  at  various 
changes  in  diameter.  This  experiment  was  repeat, mI 
several  times,  and  from  the  information  thus  obtaimid 
the  effective  diameters  of  the  different  lengths  were 
calculated.  The  effective  diameters  of  the  system 
beini:  known,  it  was  a  simple  matter  to  calculate  the 
I'ffeel  ol  laying  auxiliary  m'ains  of  different  diameters. 
A  \tr\\  |s-in.  main  was-  laid  from  end  to  end  and  Uie 
niininnun  pressure  at  the  extreme  end  nf  the  system 
was  found  lo  l,e  ui:liiii  :;  lb.  of  iImi  r;i  tul.iird.  The 
crux  .if  the  uhiile  ni.ittrr  lav  .11  :i--ii,iinne.:  vhat 
was  the  aeln.il  delivery.  .Some  ol  Ihr  nl.ler  |iipes  di.l 
not  appc.ii  to  liave  lieen  inerii~!i'd  .■in\  nno,'  ih.in 
tho.se  wliieli  hail  been  laid  thirly  or  lolly  ye.ir,-  laler. 
In  the  case  of  soft  water  tliere  appeared  to  be  a  pen. id 
wdien  they  got  a  ma.ximum  anigunt  oT  incrustatio.'i, 
and  somehow  or  another  they  could  never  tidl  when 
the  incrustation  w.i-  '..■oihl:-  to  s*o|i  Riowing.  It 
depended  upon  -over;]!  t:ir:ois-  Ihe  maternil  of  which 
the  pipe  was  neele.  the  quality  of  the  water  and  tllC 
velocity  at  wlm  h  il  pa.-scd  through.  It  is  impossible 
to  estimate  aeeniati'l\  the  coefficient  of  roiiiihness  of 
a  pipe  which  had  been  carrying  a  soft  water  for  a 
considerable  time.  On  the  whole  he  considered  that 
if  the  alignment  diauram  had  been  based  on  calcula- 
tions for  new  internally  coated  cast-iron  pipes  it  would 
have  been  of  greater  value. 

Mr.  BiNNiE  asked  Mr.  Smith  how  nuudi  the  carry- 
ing capacity  had  fallen  off  in  the  older  pipes.  Could 
he  say  what  was  the  percentage  of  falling  off  ? 

Mr.  CiEMESHA  Smith  said  that,  speaking  from 
memory,  he  believed  where  they  were  laid  together  in 
parallel,  a  12-in.  pipe  seventy  years  old  and  a  l{J-iii. 
pipe  of  fifty  years,  the  two  together  were  equal  to 
something  like  a  15-in.  new  pipe.  He  could  not  give 
them  separately  as  the  two  were  not  taken  separately. 

Mr.  J.  S.  Pickering  (Clieltenham)  said  it  appeared 
to  him  that  the  line  p  on  the  diagram,  which  repre- 
sented the  total  frictional  resistance  of  the  mains 
under  consideration,  was  much  too  short  to  make 
the  diagram  as  a  whole  of  any  practical  value.  The 
line  was  divided  to  six  places  of  decimals,  and  it 
was  obviously  quite  imijossihl©  to. read  such  minute 
divisions  wdth  accuracy,  and  any  inaccuracy  would 
affect  the  results  appreciably.  The  line  could  not 
be  lengthened  without  making  the  diagram  of  an 
unworkable  size,  and  he  would  therefore  like  to  ask 
the  author  whether  this  did  not  vitiate  the  use  of  the 
diagram    altogether. 

Mr.  W.  J.  E.  BiNNiE  (Westminster)  said  he  did  not 
knew  whether  he  would  be  in  order  in  making  any 
remarks  on  the  subject  of  corrosion.  He  lately  had 
been  having  son>e  experiments  carried  out  for  de- 
termining the  effect  of  the  rate  of  flow  in  pijies  in 
corrosion,  becau.se  he  had  to  put  in  a  steel  pipe,  and 
was  anxious  to  see  what  effect  the  rate  of  flow  hatk 
on  the  corrosion  of  steel,  which  was  a  more  important 


Ji  i.Y  7,  lOU". 


AND  COUNTY  ENGINEER. 


17 


matter  than  in  the  lase  of  cgist  iron.  The  rosult:? 
ohtaineil  were  very  i-'iirious  indeed.  With  a  still 
water  in  the  pipe  one  got  a  certain  corro.siou.  Wlieu 
the  velocity  was  at  tlie  rate  of  about  1  in.  per 
minute,  one  got,  a  very  much  higher  rate  of  cor- 
rosion—four limes  the  amount  of  corrosion  in  still 
water,  and  nearly  double  the  rate  of  corrosion 
.il)t.ained  wiien  they  got  xip  to  a  velocity  of 
4  ft.  per  "second.  That  was  to  say,  the  maximum 
rate  of  corrosion  went  on  with  a  very  slow  flow. 
The  results  confirmed  the  experiments  which  had 
iven  carried  out  l)y  two  German  chemists.  The 
■  xi.eriment^  referred  to  by  him  were  carried  out  by 
Hr.  Blount,  who'  had  not  before  him  the  results  of 
•li(\-ie  German  investii-'ations,  wlm-li  confirmed  tliem 
xactly.as  to  the  effect  of  the  rate  of  flow.  When 
I  he  flow  was  nil  there  was  minimum  corrosion; 
when  it  was  slow  it  was  at  its  maximum. 

Mr.  A.  B.  E.  Bl.icki-.ukn  (Sunderland)  ooiisidorcd 
the  paper  a  very  valuable  addition  to  their  "  Pro- 
<-oidings."  In  reading  ;t  through  he  was  a  little 
1  uzzled  at  first  as  to  what  "«"  meant,  but  the  autlior 
had  now  made  it  clear.  He  defined  it  as  tlie  ohstruc- 
;ive  power,  but  did  not  mention  tiie  word  in  tlTe 
|.aper.  There  had  been  some  disoussion  with  rei^ard 
t.)  corrosion,  but  he  would  like  to  know  whether 
tlio*e  taking  part  in  it  referred  actually  to  corrosion 
or  to  incrustation,  because  they  were  two  different 
things. 

Mr.  Binnie  said  he  was  referring  to  corrosion,  but 
corrosion  was  accoui|(anied  with  incrustation  in  the 
case  of   steel. 

Mr.  Clemesua  Smith:  In  my  ca.se  it  is  almost 
entirely  incrustation.  I  thought  I  used  that  word. 
.Mr.  Bi,ACKBURX  th(jugbt  it  woulcj  be  Ijetter  if  the 
wiird  incrustation  were  used  where  iricrustation  was 
actually  meant.  Tin-  author  in  reading  his  paper 
al.<o  sUnuned  up  with  one  or  two  rules  which  ho 
>uggested  should  always  be  borne  in  mind.  It  would 
l>e  useful  to  have  these  rules  included  in  the  body 
"f  the  paper. 

Mr.  D.  II.\LTON  Thomson,  in  reply,  thankefl  the 
members  for  the  iriaimcr  in  which  tliey  liad  received 
the  paper.  They  wniild  understand  that  the  only 
points  as  to  wliich  lu'  claimed  anything  new  was  the 
introduction  of  ihe  carrying-power  scale  and  its  use 
in  calculating  the  flow  in  compound  mains.  The 
rest  of  the  diagram  had  been  published,  not  in 
identical  form,  but  in  siiiiila-r  form,  in  more  than  ono 
publication.  There  had  be<;n  considerable  discussion 
as  to  the  ty[)e  of  water  to  which  the  diagram  imme- 
diately ap|ilied.  When  he  first  cali'ulated  the  diagram 
lie  naturally  ada|)ted  it  to  the  kind  of  water  with 
which  he  had  to  deal  — that  was  a  hard,  chalk  water. 
Later  on,  when  he  coiniiienced  to  write  the  jiaper  he 
did  consider  whether  it  ^hould  be  redrawn  so  as  to 
suit  other  types  of  water;  he  came  to  the  conclusion, 
however,  that  as  menibtrs  had  to  deal  with  so  many 
different  kinds  of  water  it  would  be  hopeless  to  attempt 
a  diagram  which  would  comply  with  all  their  iiuli- 
vid.ual  experiences;  he  therefore  decided  to  leave  it 
ill  its  original  fonn.  He  was  surprised  to  hear  Mr. 
Silcock  say  he  usetl  Kutt<-r's  formula,  because  modern 
exjjeriments  showed  that  although  that  very  compli- 
catetl  formula  agreed  vei-y  well  with  the  flow  in  large 
pipes,  yet  in  the  case  of  small  pipes  it  was  most 
unreliable.  Of  course,  he  (Mr.  Silcock)  might  have 
had  to  deal  with  some  class  of  water  to  which  it  by' 
chance  applied.  Personally  he  j)referred  to  express 
all  flow  by  some  kind  of  logarithmic  fonnula  which 
could  be  made  to  apply  to  a  great  variety  of  conditions. 
He  was  very  interested 'to  see  the  formula  of  Professor 
Fidler  mentioned  by  Dr.  Lapworth.  He  had  not 
heard  of  it  before,  and  there  was  no  doubt  that  a 
formula  of  that  kind  could  be  drawn  on  the  align- 
ment system.  In  (jrder  to  apply  this  system  the 
formula  used  must  be  of  the  logarithmic  form  ;  it 
would  be  impossible  to  draw  an  alignment  diagram  for 
Kuttir's  fommla  suitable  to  calculate  the  flow  in 
compound  mains.  There  was  no  reason  why  a  scale 
for  velocity  should  not  be  introduced,  but  as  it  was 
not  essential  to  calculating  the  flow  in  compound 
mains,  and  with  the  idea  of  keeping  the  diagram  as 
simple  as  possible,  that  scale  was  omitted.  One 
s|!eaker  asked  whether  it  would  not  be  better  U>  omit 
tile  loss  of  head  and  length  scales.  Of  course,  for 
calculations  which  applied  to  single  uniform  mains 
these  scales  were  not  necessary  since  the  calculation 
of  the  hydraulic  gradient  from  the  loss  of  head  and 
length  of  mains  was  so  simple,  but  when  they  came 
to  deal  with  compound  mains  the  loss  of  lu-ad  and 
length  were  conn<cte<l  separately  with  the  other 
^calc  s.     They  saw  from  the  key  diagram  they  had  that 


it  was  necessary  to  combine  head  with  discharge  and 
the  length  with  diameter. 

Mr.  KoBEUTS  said  he  meant  to  refer  to  the  losi  of 
carrying-power  line  for  calculating  compound  pipes. 

Mr.  Thomson,  contiiuiing,  said  he  regretted  not 
having  introduced  the  terra  "obstructive  power"  for 
the  -s-scale  into  the  paper  as  printed.  As  a  matter  of 
fact,  it  was  an  afterthought,  and  when  the  exiu-ession 
occurred  to  him  it  was  too  late  to  make  an  alteration. 
He  was  glad,  however,  to  note  that  now  he  had  inter- 
jiolated  the  term  when  reading  the  paper,  it  made  the 
meaning  of  the  .'-scale  very  much  clearer,  ;tnd  gave  a 
nuMital  picture  as  to  what  that  scale  measured.  The 
last  speaker  asked  whether,  owing  to  the  very  large 
range  covered  by  the  "-  and  /'-scales,  tlu?  diagram  was 
really  of  any  practical  use.  He  thought  he  could  make 
the  point  clear  by  saying  that  the  carrying-power  axis 
and  scale  were  imly  the  means  of  connecting  varioiis 
values  on  other  scales  across  the  diagramr  The  ac(u;\ 
reading  on  that  scale  was  not  of  importance.  They 
would  notice  in  all  calculations  where  the  /'-axis  was 
used  it  was  only  a  means  of  fixing  the  direction  of 
the  index-line;  it  was  necessary  meiely  to  read  the 
scale  as  accurat<'ly  as  possible  by  eye."  The  mine 
accurately  that  was  done  the  more  accurate  was  the 
direction  of  the  ind«>\-liiu'. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Souveyor  rcndora 
with  a  view  to  making  Die  information  given  under  tkis 
head  a$  complete  and  accurate  aa  possible. 


LOANS   SANCTIONED. 
Erith    U.D.C.      Ll.2.t:!   for   wmk^  of  sewerage. 
Stoke-on-Trent   T.C.      LIl'.ikki   for  electricity    plant. 
Upton-upon-Severn     R.D.C.  -  LI,.")!!     in    coiuiectioii 
ullli   the  K<iM|i-e\    M\M-iag<'  scheme. 

LOANS   REFUSED. 

Prestatyn  U.D.C-  C.'id.ddl)  for  a  sewerage  s.'heme. 
Southgate  U.D.C. —  LCmD  for  the  purchase  of  a  steam 
roller. 

FQRTHCOMINC  IN(!UIRIES. 

.11  I.  V.  L 

11. — Aylesbury.      L<"(jr    the    electiiiitv    uudii- 

takiiig  (.Mr.   A.  <i.  Diury)         ' — 

12. — Chatham.      For  sewerage  and  ,^ewage  dis- 
posal works  (Mr.  A.  <l.  Ihuiy)    ..  ...  — 


Women  as  Cemetery  Workers.— .Vt  iIh'  iiis|re<tion  of 
the  piil>lic  parks  and  cemeteries  ol'  llreeiioi'k  last 
week  it  was  stated  that  the  exjjeriment  of  employing 
women  in  the  cemetery  had  turned  out  extremely  well. 
There   were  now  nine  women   working  there. 

Cornwall    Road   Surveyors  and   Military   Service.— 

At  the  sitting  of  the  ('.jriiwall  .\ppeal  Triljuiial  at 
Truro  on  Friday  last,  the  county  surveyor,  Mr.  L.  D. 
Thompson,  aj^j'eared  on  behalf  of  the  Cornwall  County 
Council  in  su)ii)ort  of  the  appeal  of  Mr.  (jeorge 
Palmer,  district  county  surveyor,  against  the  decision 
of  the  lledruth  Tribunal  to  grant  no  further  extension 
of  exemption.  It  was  contended  that  Mr.  Palmer  had 
spiwial  qualifications,  and  had  charge  of  1^0  miles  of 
main  roads,  on  which  there  was  an  annual  expendi- 
ture of  £22,000.  The  maintt>nance  of  the  main  roads 
was  a  matter  of  great  national  imi'ortance,  and  he 
could  not  be  replaced  at  present  without  detriment  to 
the  national  interest.  Sir.  Thomjison  said  that  in 
otht'r  counties  district  sui-veyors  had  lx»en  granti'd 
total  exemptions,  and  so  had  many  surveyors  of  rural 
councils  in  this  county.  He  could  not  say  that  any' 
actual  steps  had  l>een  taken  to  find  a  substitute,  but 
that  did  not  mean  that  the  question  had  not  been 
considered.  The  militaiy  representative  said  lie  did 
not  object  to  three  months'  exemption,  but  thought 
an  effort  should  be  made  to  see  if  a  substitute  could 
be  fyund.  Mr.  Pearce  :  Would  it  not  be  to  the  national 
benefit  that  the  man  should  remain  and  look  after 
this  length  of  road?  Colonel  Williams:  I  don't  think 
there  is  much  in  that.  There  are  a  great  many  road 
makers.  The  tribunal  decided  to  grant  exemption  to 
September  .30th,  Colonel  Williams  remarking  that 
they  wished  to  lay  stress  on  the  fact  that  no  effort 
had  been  made  to  find  a  sub.stitute  for  Mr.  Palmer. 
The  three  irionths  would  be  final.  The  clerk  :  The 
decision  is  that  (here  can  be  no  application  for  e.x- 
t<-nsion  without  leave. 
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Municipal  Work  In  Progress  and  Projected. 

The  Editor  invites   the   co-operation  of   Subteyoe   readers  with  a  view   to  making   the  information  given  under  thia 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Cardiff  T.C.— The  Propirly  and  Markets  Committee 
have  offered  a  site  in  Cathays  Park  to  the  Glamorgan 
County  Council  for  the  county  education  department 
at  the'  price  of  £.5,000  an  acre. 

Essex  C.C. — The  Education  Committee  have  decided 
to  build  a  se<-ondai-y  scht>ol  for  boys  at  Romford  ti> 
accommodate  200  scholars. 

Gateshead  T.C.— At  the  last  meeting  a  letter  was 
read  from  the  Carnegie  United  Kingdom  Trust  offer- 
ing Gateshead  £1.5,000  for  a  new  library  building,  on 
the  usual  conditions,  and  the  Finance  Committee  will 
consider  and  report  on  the  offer. 

Guildford  R.D.C.-The  surveyor,  Mr.  J.  Anstee, 
reported  that  the  total  cost  of  reconstructing  Broad- 
mead  Bridge  had  amounted  to  £1,709,  and  of  Cart- 
bridge,  Hatch,  and  Round  Hole  Bridges  £1,544,  being 
a  saving  of  £152  and  £279  respectively  on  the 
estimates. 

Newton  Abbot  R.D.C.—The  council  have  referred 
the  question  of  the  jj^visiun  of  a  small-pox  hospital 
to  the  Joint  Isolation  Hospital  Committee. 

Prestatyn  U.D.C. — The  Local  Government  Board 
have  written  stating  that  they  do  not  regard  the  pre- 
sent time  as  opportune  for  under-taking  the  erection  of 
a  public  abattoir-,  and  are  not  prepared  to  entertain 
an  application  for  sanction  to  borrow  money  for  the 
pui-pose. 

Torquay  T.C. — The  town  conncU  on  Tuesday  passed 
a  resolution  welcoming  the  proposal  of  the  county 
council  to  ereet  a  technical  school  in  the  borough,  and 
stating  that  they  were  ])repared  to  offer  a  site  in  the 
Upton  Valley  for  the  building.  A  resolution  was 
passed  instructing  the  tc>\vn  clerk  to  take  a  poll  of  the 
borough  to  obtain  the  burgesses'  instructions  whether 
the  pavilion  should  remain  in  the  hands  of  the  council 
or  whether  the  buildijig  should  be  let  on  lease. 

HOUSING    AND    TOWN    PLANNING. 

Dudley  T.C. — The  town  council  on  Tuesday  adopted 
a  resolution  that  the  Public  Works  and  General  Pur- 
poses Committee  or  a  spociaF  committee  should  be 
empowered  to  take  the  nwessary  steps  to  prepare  a 
town  planning  scheme.  Alderman  Cook,  proposing 
the  resolution,  said  the  scheme  would  relate  only  to 
those  portions  of  the  borough  not  at  present  built 
upon.  The  borough  consisted  of  3,500  acres,  of  which 
about  1,000  were  built  upon. 

MOTOR  TRANSPORT. 

Birmingham  T.C. — The  city  council  on  Tuesday 
authorised  tlie  Lighting,  Stables,  and  Refuse  Disposal 
Committee  to  purchase,  at  a  cost  not  exceeding  £530, 
a  motor-car  for  the  exclusive  use  of  the  stables  and 
vetei-inai-y  department. 

Blackpool  T.C. — A  motor  lori-y  is  to  be  purchased 
for  the  delivei-y  of  coke,  and  a  coke-loading  machine. 

Brighouse  T.C. — The  imrchase  of  a  motor  wagon  is 
being  considered  by  the  Highways  Committee. 

Burnley  T.C. — The  town  councU  have  decided  to  pur- 
chase another  Leyland  petrol  tipping-wagon,  at  a 
cost  of  £792.  for  the  cleansing  department. 

Ilford  U.D.C. — It  has  Ix^n  decided  to  purchase  a 
road  swee]jer  at  a  cost  of  £673  ;  also  a  jjetrol  motor 
chassis  and  cylindrical  tank  to  hold  800  gallons,  at  a 
cost  of  £900. 

Pudsey  T.C. — It  has  been  agreed  to  purchase  a 
petrol  motor  fire  engin«'. 

Southend  T.C. — The  Economies  Committee  recom- 
mend the  town  council  to  extend  the  use  of  motor 
vehicles. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Southwick  U.D.C. — The  council  liave  approved  a 
recommendation  of  tlie  Sanitary  Committe*  to  collect 
house  refuse  twice  weekly  during  the  summer,  at  an 
extra  cost  of  30s.  weekly. 


Wrexham  R.D.C.  —  (iwing  to  the  unsatisfactory 
nature  of  the  system  of  refuse  removal,  the  medical 
officer  of  health'  (Dr.  T.  W.  Jones)  and  the  sanitary 
inspectors  have  been  asked  t-o  advise  upon  a  scheme 
for  dealing  with  the  matter. 

ROADS    AND    MATERIALS. 

Andover  R.D.C. — A  scheme  has  been  agreed  to  for 
making  up  tlie  district  road  at  Tidworth,  at  an  esti- 
mated cost  of  (;1,.'JG1,  the  greater  proportion  of  which 
will  be  paid  by  the  War  Office. 

Ayr  C.C. — At  a  meeting  of  the  Ayr  District  Com- 
mittee of  the  county  council  on  Tuesday,  Mr.  Allan 
Stevenson,  the  surveyor,  stated  that  liis  estimate  of 
the  expenditure  that  would  be  necessary  on  the  dis- 
trict roads  during  the  year  ending  May  15,  1917,  was 
CIO, 907,  as  against  £11,260  last  year. 

Barnstaple  T.C. — The  town  counerl  have  accepted 
the  tender  of  the  local  gas  company  for  a  supply  of 
tar  at  2|d.  per  gallon.  The  other  tenders  were :  Exeter 
Gas  Com]ianv,  2gd.  per  gallon  ;  Ilfi-acombe  Gas  Com- 
pany, 2id.    ■  -  - 

Egham  U.D.C. — The  council  have  agreed  to  con- 
tribute a  sum  not  exceeding  £200  towards  the  county 
council  scheme  for  the  reconstruction  of  the  Lower 
Windsor  road,  near  Old  Windsor. 

Epsom  U.D.C. — The  surveyor,  Mr.  E.  R.  Capon, 
submitted  correspondence  with  reference  to  rei^airing 
Woodcote-road  and  South-street,  damaged  by  military 
traffic,  and  as  the  Road  Board  stated  there  was  no 
reason  why  the  council  slioidd  not  carry  out  the 
necessary  reinstatement,  although  the  War  Depart- 
ment had  not  yet  agreed  to  the  terms,  he  was  directed 
to  ])roceed  accordingly. 

Faversham  R.D.C. — Government  grants  of  £200  and 
t290  liave  bei>n  rweived  in  respect  of  repairs  to  Harty 
and  Ujilees  roads. 

Holmfirth  U.D.C— The  coimcil  have  resolved  to 
purcliast'  property  in  Tiiwngate  for  a  widening  scheme. 

Middlesex  C.C. — The  tender  of  Tarmac,  Limited,  at 
£l,S9(i,  or  OS.  .5d.  per  super',  yai'd.  for  the  resurfacing 
and  the  maintenance  for  three  years  of  the  Kingston  • 
and  Staines  main  road  at  Hampt-on,  has  been  accepted. 
— Tlie  total  of  the  fees  received  under  the  Motor-car 
Act  since  it  came  into  force  in  1904  is  £39,958. 

Oswestry  T.C. — The  town  council  have  approved  a 
scheme  for  widening  Wliittington-road. 

Sleaford  R.D.C. — A  committee  has  been  appointed  to 
consult  with  a  rejiresentative  of  the  Road  Board  with 
regard  to  the  rt-jjair  of  the  Cranwell  road. 

Strood  R.D.C. — Tlie  council  have  agreed  to  the  Road_ 
Board  scheme  for  the  rejiair  of  the  Rochester-Cliffe 
road. 

West  Ashford  R.D.C. — The  Road  Board  have 
received  tile  sanction  of  the  War  Office  to  the  settle- 
ment of  the  council's  claim  of  £300  towards  the  cost 
of  the  works  on  the  Great  Chart-Pluckley  road.  The 
total  estimated  cost  is  £524. 

Wrexham  R.D.C. — The  council  at  their  last  meet- 
ing derided  to  adliere  to  the  original  scheme  of  road 
improvement  and  tariing,  desjjite  the  fact  that  the 
Road  Board  grant  to  the  county  council  had  been 
reduced  from  50  jji'r  cent  to  about  25  per  cent. 

Wrexham  T.C. — It  has  been  agreed  to  carry  out 
repairs  in  ;\Ioinit-sl  icrt  and  _Salop-road  at  an  esti- 
mated cost  of   t;15(». 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Manchester  T.C. —Tlie  Rivers  Committee  are  making 
apiilicatioii  to  tlu-  Treasury  for  permission  to  proceed 
with  a  jiart  of  the  main  drainage  scheme,  at  an  esti- 
mated  cost   of   £101,000. 

Northampton  T.C. — Tlie  General  Purposes  Com- 
mittee liave  approved  the  plan  and  estimate  (£4,650) 
of  the  borough  engineer,  Mr.  A.  Fidler,  for  the  con- 
struction of  a  sewer  and  sui-face-water  drains  in 
London  road,  and  for  two  surface-water  drains  in  St. 
Looiiaid's-ic-Hl.  _     • 

Petersfield  R.D.C.-The  Local  Government  Board 
have  sanctioned  the  raising  of  a  sum  of  £1,200  for  the 
scheme  of  sewerage  disjiosal  for  the  ijarish  of  Liss. 

Prestatyn     U.D.C— The    Local    Government    Board 
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havo  written  approving  tlie  proposed  sewerage  scheme, 
subjeet  to  certain  slight  alterations,  but  intimating 
that  a  loan  for  the  work  could  not  bo  sanctioned 
under  existing  conditions.  The  scheme  is  estimated 
to  cost  .t30,aio. 

Trowbridge  U.D.C.— The  Sewage  Disposal  Com- 
mittee reported  that  the  surveyor,  Mr.  H.  Lailey,  had 
submitted  plans  of  proposed  lagoons  for  the  treatment 
of  sludge,  and  after  he  had  explained  the  proposals 
and  the  alternative  method  of  dealing  with  the  sludge 
by  trenching  it  was  resolved  that  the  lagoon  method 
be  provisionally  approved,  the  surveyor  to  submit  a 
more  detailed  scheme  at  the  next  meeting. 

Windsor  R.D.C.  —  The  Local  Government  Board 
liave  written  consenting  to  the  proposed  modification 
in  connection  with  the  scheme  of  sewerage  and  sewiige 
disposal  for  Sunninglull  and  Sunningdale. 

WATER,    CAS,   AND    ELECTRICITY. 

Belfast  T.C. — The  gro^s  profit  of  the  gas  under- 
takiiu;  for  the  year  amounted  to  .£84.000,  and  the 
nett  profit  to  over  £62.000,  out  of  which  £21,000  will 
be  set  apart  for  relief  of  rates. 

Finchley  U.D.C. — It  has  been  decided  to  provide  an 
overhead  cable,  at  a  cost  of  £75,  to  supply  woi-kmenV 
dwellings  witli  electricity. 

Gloucester  T.C. — The  ordinary  charges  for  electric 
current  for  lighting  and  power  purposes  will  be  in- 
creased 20  per  cent  forthwith. — It  has  b<vn  agreed 
to  increase  the  street  watering  of  the  main  roads,  and 
the  Streets  Committee  will  consider  the  question  of 
watering  the  side  streets. 

Coole  U.D.C— The  reimrt  of  the  gas  undertaking  for 
the  year  ended  March  .'!1>|  last  shows  a  loss  of  £2,742, 
whiih  is  equal  to  a  rate  of  lOd.  in  the  £.  The  loss 
is  accounted  for  chi<'fly  by  reason  of  a  decreased  con- 
sumption, due  to  carrying  out  the  lighting  restrictions 
for  stret't  lighting  and  business  premises,  the  increasi>d 
cost  of  coal,  and  the  ris<^'  in  wages  of,  and  war  bonuses 
to.  the  workmen.  There  was  a  jjrofit  on  the  water 
undertaking  of  f.VKl. 

Kingstown  U.D.C— Negotiations  have  been  coni- 
pKtetl  for  a  loan  of  £6,000  to  meet  the  preliminai-y 
cost-.  Ill  lomiection  with  the  electric  lighting  scheme. 

Kirkcaldy  T.C— It  ha>  bix^n  agreed  to  increase  the 
price  of  gas  bv  td.  per  1.000  cubic  fe<-t,  making  the 
rale  4s.  ikl.  |H>r  1,(K)0. 

Leek  U.D.C. — A  new  gas  engine  and  <lynamo  of 
about  2(Hl-kw.  is  to  be  purchased  for  the  electricity 
undertaking. 

Lynton  U.D.C— The  council  received  recently  a 
report  of  a  water  divinei-  in  reference  to  a  water  siii)ply 
for  the  isolation  hospital,  and  agreed  that  the  sur- 
veyor. Mr.  Walter  Yeo,  sliould  sink  a  well  at  the 
spot   indicated. 

Nottingham  T.C— Thi-  revenue  account  of  the  .■!c<- 
triiity  undertaking  shows  that  the  sale  of  current 
yielded  £100,938,  and  that  the  exp.-nditure  was 
£(ir),4S7,  £,30,171  being  for  coals,  and  £13,90!)  for  rates 
and  taxes.  Of  the  balance  of  £40,057,  £5,0(J0  was 
contributed  to  the  general  district  rate,  £0,077  was 
transferred  to  the  reserve  fund,  and  the  r<'niainder 
went  in  the  paymclit  of  interest  and  tin-  repayment  of 
loans. 

Paul  U.D.C— Messrs.  Dougla.s,  Lewis  &  Douglas  are 
pie|iaring  a  report  on  a  proposed  water  supply  for 
Paul  and  Newlyn. 

Ripon  T.C. — A  resolution  has  been  adopted  to  apply 
for  a  Provisional  Order  authorising  the  town  council 
to  provide  a  supply  of  electricity. 

Spenborough  U.D.C— In  connection  with  the  arbi- 
tration between  the  urban  council  and  the  Bradford 
Corporation  as  to  the  sum  to  be  paid  by  tlie  foiijier 
authority  for  a  supply  of  water  in  bulk  from  the  city, 
the  arbitrator,  Mr.  G.  .1.  Talbot,  K.c,  has  settled  the 
price  at  7d.  per  l,0a)  gallons.  This-sum  is  intx-nded 
U>  leiiresent  the  cost  to  the,  corporation  of  the  water 
supjilied  by  the  coi-poration  to  the  council,  including 
payments  to  sinking  funds  in  respect  of  loans,  but 
without  any  addition  in  re?spect  of  risk,  profit,  or 
otherwise. 

Walthamstow  U.D.C  —  The  Finance  ConimitU-« 
recomn:.-nd  the  (nuncil  to  apply  for  a  loan  of  £4.50 
for  thi-  installation  of  automatic  switches  for  the 
jHiblic  lamps. 

West  Penwith  R.D.C— The  council  are  negotiating 
for  a  site  adjoining  Withen  Well  for  the  proposed 
reservoir  in  connection  with  the  Carbis  Bay  water 
supply. 


MISCELLANEOUS. 

Bermondsey  B.C.  Il  was  reporlod  that  the  Horse 
Committee  had  paid  L'JT  for  a  horse.  A  councillor 
said  the  horse  was  not  at  all  dear,  and  if  the  council 
did  not  want  the  animal  he  would  be  very  pleased  to 
have  it. 

Spenborough  U.D.C.  —  .V  coiiiiuittcv  has  been 
appointed  to  report  upon  the  provision  of  (ire  appli- 
ances for  Liversedge. 


Road  Maintenance  Unnecessary. — A  member  of  the 
Lleyn.  Carnarvon.  Kural  District  Couiieil,  referring 
to  a  resolution  of  the  oouiieil  releasing  the  roadmen 
for  two  months  to  a.ssist  farmers  with  the  harvest, 
said  he  thought  they  should  be  suspended  for  twelve 
months.  In  war-time  road  maintenance  should  be 
dispensed  with,   like  other  things. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

COl'NTY     OF     SOl'THAMPTON. 
Applications  are  invited  for  the  temporary  appoint- 
ment  of    Draughtsman     in     the    County    Surveyor's 
Office,  at  a  salary  of  £130  per  annum. 

.\pplicatioiis,  stating  age  and  experience,  and  en- 
closing eo])ies  of  not  more  than  three  recent  testi- 
moniais,  to  l>e  delivered  to  the  County  Surveyor, 
The  Castle.  Winchester,  not  later  than  Monday,  the 
17th  July.  1916.  Original  testimonials  must  not  be 
sent,  as  they  w-ill  not  be  returned.  (3,038) 

DOROUGH    OF  BALING. 

■'-'    The    Town    Council    of    the    Borough    of    Ealing 

invites  Tenders  for  tlie  Sujijily  of — 

1.  Hoii.sehold  Coal. 

2.  Coke. 

Printed  Forms  of  Tender,  Conditions  of  Contract, 
and  full  particuhus  \ttay  be  obtained  on  application 
to  the  Borougli  Surveyor,  Mr.  W.  R.  Hicks, 
ASSOC. M. INST. C.E.,  at  his  Office,  Town  Hall,  Ealing, 
W. 

Tenders  (in  the  envelopes  provided)  to  be  delivered 
at  the  Otfiee  of  the  undersigned  not  later  than 
i).30  a.m.   on   Monday,   the  17th  July,   1916. 

The  Council  does  not  bind  itself  to  accept  the 
lowest  or  any  Tender,  and  any  person  who.se  Tender 
may  be  accepted  must  enter  into  a  proper  Contract 
with,  if  required,  two  Sureties  to  be  approved  by  the 
CouiK-il. 

The  Tenderer  whoso  offer  is  accepted  shall  be  held 
to  have  bound  himself  to  a,n  agreement,  and  may  be 
compelled  to  carry  out  the  obligations  arising  from 
his  Tender,  even  though  ho  may  not  have  signed  a 
formal    Contract. 

(By  order) 

GEO.  E.  BRYDGES, 

Town  Clerk. 
Town  Hall, 
Ealing,  W. 

July   6,    IDIG.  (2,039) 

"DOROUGH    OF   EALING. 

-*-'    Tlie   Town    Council    of    the    Borough    of    Ealing 

hereliy   invites  Tenders  for  the  Supply  and  Delivery 

of  Disinfectants  for  the  six  months  ending  31st  March 

1917. 

Printed  Forms  of  Tender,  (Conditions  of  Contract, 
and  full  jiarticulars  may  be  obtained  on  application 
to  the  Borough  Surveyor,  Mr.  W.  R.  Hicks, 
ASSOC. M. INST. C.E..  at  his  Office,  Town  Hall,  Ealing, 
W. 

Tenders  (in  the  envelopes  provided)  to  be  delivered 
at  tlie  Office  of  the  undersigned  not  later  than 
9.30  am.  on  Monday,  the  17th  July,   1916. 

The  Council  does  not  bind  itself  to  accept  the 
lowest  or  any  Tender,  and  any  per.son  whose  Tender 
may  be  accepted  must  enter  into  a  proper  Contract 
witli,  if  required,  two  Sureties  to  be  approved  by  the 
Council. 

Tlie  Tenderer  who.se  offer  is  accepted  shall  be  held 
to  have  bound  himself  to  an  agreement,  and  may  be 
compelled  to  carry  out  the  obligations  arising  from 
his  Tender,  even  though  he  may  not  have  signed  a 
formal    Contract. 

(By  order) 

GEO.  E.  BRYDGES. 

Town  Clerk. 

Town  HaLl, 
Ealing,  W. 

July   6,   1916.  (2,040) 
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PERSONAL. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


Mr.  Norman  D.  Prestun,  surveyor  to  the  Mayfield 
Rural  District.  Council,  who  sustained  a  broken  arm 
in  an  accident  recently,  is  progressing  satisfactorily. 

Mr.  F.  P.  Dolamore,  for  many  years  assistant 
borough  surveyor,  was  on  Tuesday  apjjointed  borough 
r^urveyor  of  Bournemouth  in  succession  to  the  late 
air.  F.  W.  Laeey,  at  a  salary  of  £550. 

JMr.  J.  E.  Edgcome,  m.i.m.e.,  m.i.e.e.,  borough  elec- 
trical engineer  of  Kingston-upon-Tliames,  has  been  re- 
oleeted  lion,  trea.-iiirer  of  tlie  Incorporated  Municipal 
Electrical  A.ssociation  for  the  tenth  year  in  sueoes- 
s'pn.  Mr.  Edgcome  is  a  past-president  of  the  asso- 
ciation. 

Mr.  J.  H.  Drew,  surveyor  and  waterworks  engineer 
to  the  Wath-upon-Dearne  Urban  District  Council,  whose 
api>ointment  as  borough  surveyor  of  Grantham  was  re- 
ported in  this  eolunni  last  week,  is  not,  we  are  given 
to  understand,  an  a.-jsociate  of  the  Institiite  of  Sani- 
tary Engineers,  having  resigned  membership  some 
tinie .  ago.  In  addition,  to  Ijeing  a  menil>er  of  the 
Institution  of  Municipal  and  County  Engineers  and 
of  the  Royal  Sanitary  Institute,  he  is  a  member  of  the 
In-titiitinii    nf   Civil   Engineers   of  IrQland.  , 

,\li\  r\r:l  R.  Brown,  youngest  son  \)f  Mr.  J.  A. 
Bicun,  ot  tlie  Ide.  of  Man  7'imc»,  has  received  the 
appointment  of  assistant  survjeyor  to  the  Mitcham, 
Sumy,  Urban  Di.strict  Council.  He  served  his 
aili<-lij.<  with  the  borough  surveyor  of  Douglas,  and 
was  afli'iuards  appointed  a.ssistant  surveyor  to  the 
Woiiil>wcll  Urban  District  Council,  whe(re  for  two  - 
yiMis  111'  as,-;>ti'il  in  the  carrying  out  of  various 
piibjir  wink-.  .\li,  ('\iil  R.  Brown  has  passed  the 
ixaiiiiiiatioiis  ami  is  a  student  of  the  Surveyors' 
Institution, \the  Institute  of  Sanitary  Engineers,  and 
the  Institution  of  Municipal  and  County  Engineers, 
while  he  is  also  an  associate  member  of  the  Insti- 
tution of  Municipal  Engineers. 

Mr.  ]'].  W.  A.  Carter,  deputy  city  surveyor  of 
Gloucester,  has  been  appointed  city  surveyor  and 
waterworks  engineer,  in  succession  to  Mr.  Richard 
Read.,  who  resigned  recently,  after  about 'forty  years' 
service.  The  service.s  of  Mr.  Read  are  to  be  retained 
as  consulting  city  .surveyor  and  waterworks  engineer, 
at  a  salary  of  £250.  Mr.  Carter's  salary  will  lie  £4(11) 
a  year.  The  Mayor,  in  moving  Mr.  CarliTs  a|>pninl- 
ment  at  the  recent  meeting  of  the  City  ('nrpnr.-ition. 
stated  that  the  feeling  of  the  oommittee  wliicli  made 
the  r:c;mmendation  was  that  that  gentleinan  poshc.^sed 
the  confidence  of  the  council  to  such  an  extent  that 
any  suggestion  as  to  advertising  the  vacancy  vvould 
not  be  entertained.  Mr.  Carter  had  been  associated 
wilh  the  corporation  lor  twenty-one  years,  so  that  the 
present  occasion  might  be  said  to  mark  his  coming  of 
age;  and  the  council  had  offered  him  a  birthday 
present  which  they  hoped  he  would  accept.  Mr. 
Carter,  in  accepting  the  appointment,  said  he  loved 
his  work,  and  that  w<?tild  be  a  sufficient  incentive  to 
him  to  do  his  best. 

OBITUARY. 
Mr.  John  ISIarsliall,  surveyor  t(r  the  Mailing  (Kent) 
Rural  District  Council,   died,   we  regret  to  state,   last 
week  at  the  age  of  forty-seven.     He  had  been  in  the 
service  of  the  council  about  twenty-one  years. 


Buxton  Incorporation. — Tlu-  Municipal  Corpora- 
tions (Bu.xtnii  Scliiiiic  Cniiliniiatioii)  Bill,  which  has 
passed  "all  it-  -la.ji  -  m  ihc  Iliuise  of  Lords,  will  now 
])roceed  to  it-  -tay...-  in  tin'  House  of  Commons.  The 
object  of  the  measure  is  to  confirm  a  scheme  by 
which  the  urban  districts  of  Buxton  and  Fairfield, 
Derby.shire,  are  granted  a  charter  of  incorporation, 
and   will   become  the   borough  of   Buxton. 

The  Gas  Standard  Bill. — The  Gas  (Standard  of 
Calorific  Power)  Bill  was  read  a  second  time  in  the 
House  of  Commons  on  Tuesday  last.  In  explaining 
its  provi^sions,  Mr.  Pretyman  said  it  was  a  war 
measure,  since  its  present  object  was  to  induce  the 
gas  undertakings  to  increa.se  the  production  of  benzol 
and  toluol.  During  the  wa.r  permission  to  vary  the 
standard  would  oniy  be  given  to  companies  prepared 
to  erect  plant  for  the  purpose  of  jiroducing  these 
war  necessities.  But  it  was  obviously  quite  out  of 
date  to  insi.st  on  gas  lieing  gauged  by  its  illuminating, 
power,  and  in  taking  permanent  power  to  permit 
the  change  in  the  .standard  they  were  adoiiting  the 
principle  already  approved  by  Parliament  in  private 
Bills   promoted    by   gas  companies-. 


(Contributed.) 

Was  it  not  rather  an  ingenious  argument  of  a 
resident  of  Northallerton  wdio  had  encroached  on  the 
public  highway,  by  enclosing  a  small  piece  of  ground, 
that  "every  piece  of  waste  ground  should  l)e  made 
liroduotive"  ?  Were  not  the  rural  district  council 
quite  right  (in  deciding  "  that  the  highway  must  be 
restored  to  its  original  condition.,"  for  is  it  not  evident 
tliat  a  line  must  be  drawn  somewhere  with  regard 
to  "fancy"  lines  for  effectling  economies? 
*  «  *  «     ■ 

Have  any  steps  yet  been  taken  to  discover  whether 
the  calorific  value  of  house  refuse  would  be  increased 
by  first  passing  it  through'a  "lightning"  crusher 
so  as  to  disintegrate  and  thoroughly  mix  it-  before 
placing  at  in  the  furnace  of  a  destructor?  If  the 
calorific  value  is  increased  thereby,  would  the  extra 
expen.se  and  power  required  to  effect  the  necessary 
pulverulence  give  siich  a  result  as  would  justify  this 
preliminary  treatment  ? 

'  *  #  #  * 

"Is  a  motor-car  a  necessity  for  a  surveyor.^"  is 
what  the  Mercantile  Association  of  Newton  Abbot, 
Devoijshire,  wanted  to  know  in  a  letter  addressed 
recently  to  the  urban  district  cniiiicil  nf  that  town. 
Could  not  one  retaliiat*  by  askin.j  il  the  Mercantile 
Asso^'ciation   of"  Newton   Abbot  is   a    necessity? 

W.as  tliere  not  a  very  interesting  article,  entitled 
"  Ideal  Roads,"  in  the  Standard  of  the  17th  ult.? 
Did  it  not  give  a  very  good  account  of  Mr.  Love- 
grove's  recent  experiments  with  destructor  clinker 
as  a  filler  for  a  bituminous  base  and  ciaqiet  as  a  road 
surface,  and  lis  not  Mr.  Lovegrove  to  l)e  congratulated 
on  the  very  excelllent  results  he  has  obtained  with 
this  method  of  economical  construction  at  an  in- 
clusive cost  of  only  3s.  3d.  per  square  yard  ?  Is  it 
not  also  a  hopeful  sign  for  road  engineers  that  the 
daily  press  should  find  room  in  their  columns  for 
news  alxiut  road  making? 


Is  it  not  rather  interesting  to  lu.te  that  the  New 
York  .State  Highway  Deiiartment  cannot  get  ialiourers 
for  work  on  tlieir  roads,  although  tliigre  is  no  war 
going  on  as  with  us?  Does  it  not  al.so  point  to  the 
high  cost  of  living  in  this- part  of  the  United  States 
when  we  see  that,  although  the  wages  are  normally 
7s.  6d.  to  8s.  6d,  per  day  for  roadinen,  and  the 
Department  is  noWSoffering  more  than  this,  they  are 
still  unable  to  get  the  men?  Is  it  not  a  fact  that 
the  siiending  value  of  a  shilling  in  the  States  is 
equal   to  about  Gd..  or  less,  in  this  country? 

*  *  *  * 

Why  is  it  tiiat,  as  .a  rule;  the  verdicts  in  the 
Courts  are  usually  given  against  local  authorities 
unless  they  have  a  very  strong  defence  against  the 
actions  which  are  so  frequently  brought  against 
them  ?  Is  it  because  both  Judge  and  jury  consider 
tli;it  a  luiblic  .authority  should  be  like  Caesar's  wife- 
above  siispii.jnii  ?  I,-  It  l)ecaii..^c,  as  a  rule,  every- 
body's liaiiil  ,-nenis  In  l)e  raised  against  .a  local 
autliniity,  or  is  it  because  puljlic  bodies  are  supposed 
to   have  a   very   deep   purse  ? 

•  •  •  • 

How  many  of  our  Universities  can  follow  the 
examjile  of"  the  California  University  at  Berkley, 
California,  and  boast  that  upon  their  bookshelves 
they  have,  ready  for  reference,  the  whole  set  of 
bound  volumes  of  The  Stikveyor  since  the  com- 
mencement ?  Is  it  not  a  fact  that  in  these  vohnnes, 
with  the  help  of  the  excellent  indices  in  each  volume, 
a  student  of  municipal  engineering  can  find  much 
that  will  assist  him  in  the  study  of  this  complicated 
and    difficult   branch   of   engineering? 


Ayrshire    Waterworks    Extension. — The    new    rapid 

aravity  filtration  plant  erected  for  the  Irvine  and 
District  Water  Board  at  Greenhead  filtering  .station 
by  the  Pater.son  Engineering  Com]iany.  Liinnteil, 
London,  to  meet  tlie  growing  needs  of  the  towns  of 
Irvine,  Kilwinning,  Stevenston,  ■  and  Saltcoats,  a?- 
well  a.s  Messrs.  Nobel's  works  at  Ardeer,  wa.s  in- 
augurated last  week.  The  various  works  recently 
constructed  have  cost  £60..(K)0,  bringing  the  total 
capital   expenditure    to    date    to    £275,000. 


J  I  L\    7,  U'Ui. 
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Obligatory  Town  Planning. "^ 

By    HENRY    R,    ALDEIDGE,    Secretaa-y     National    Housing   and    J'own    Planning   Council. 


A  little  reflection  will  show  that  the  by-law  powers 
of  local  authorities  are  qiute  inadequate  to  secure 
proper  control  over  areas  which  are  in  course  of 
deveJopnient. 

For  example,  in  order  to  make  clear  how  limited 
the  powers  possessed  by  local  authorities  really  are — 
when  town  planninL'  schemes  are  not  prepared— the 
following  definite  points  may  be  mentioned:  — 

(1)  Local  authorities  have  no  power  to  insist  that 
only  a  certain  proportion  of  a  site  shall  be  covered. 
All  that  they  can  insist  ujwn  is  that  each  house  shall 
have  a  certain  curtilage  space  reserved  for  it  at  the 
rear.    This  space  is  usually  150  sq.  ft. 

(2)  Local  authorities  have  no  power  to  resiulate  the 
height  of  buildings.  An  owner  may  build  to  any 
height  he  likes,  provided  that  he  does  not  interfere 
with  the  right  of  light  of  his  neighbours. 

(3)  The  defining  of  building  lines  in  streets  nu^y  be 
good  or  bad,  just  in  .<o  far  as  the  ideas  of  the  first 
owner  who  builds  may  be  good  or  bad.  Given  the 
establishment  of  a  bad  building  line  by  the  owner  who 
builds  first  in  a  street,  the  local  authority  is  powerless 
to  protect  the  amenity  of  the  street. 

(4)  Except  where  the  provision  of  cross  streets  is 
required  under  local  Acts  or  by-laws,  a  local  authority 
has  no  power  to  insist  on  cross  streets,  and  a  road 
may  be  made  of  great  length  without  a  break  if  the 
owners  so  desire.  There  is' no  power  to  restrict  the 
building  of  long,  unbroken  rows  of  houses.  In  some 
cases  as  many  as  sixty  to  eighty  houses  have  been 
built  in  monotonous  lines  without  a  single  break  in 
the  line — each  house  the  exact  counterpart  of  the 
other. 

(5)  So  long  as  the  width  of  roadway  and  footway 
required  under  the  by-laws  is  provided,  local  authori- 
ties have  no  power  of  control  over  the  distance  of 
the  set-back  oi  the  hou.ses  from  the  footways,  and  have 
no  power  to  require  the  provision  of  gardens  and  open 
spaces  to  serve  as  lung.s  for  a  district.  The  provision 
of  open  spaces  is  left  to  private  generosity  or  is  made 
the  subject  of  heavy  payments  out  of  public  funds 
when  the  land  required  has  become  desirable  building 
land  with  an  enhanced  value. 

(6)  Local  authorities  have  no  power  to  prevent  a 
house  being  built  upon  any  spot  the  owner  wishes, 
and  may  not  even  in-^ist  upon  proper  access  being 
given  to  it.  The  sitcmay  be  of  sucha  marshy  character 
as  to  render  the  maintenance  of  the  proper  health 
of  the  inhabitants  of  the  houses  when  built  almost 
impossible,  but  local  authorities  have  no  power  to 
prevent  this  action  being  taken. 

It  is  thus  apparent  that  in  ar«as  for  which  town 
planning  schemes  are  not  prepared,  landowners  can 
lay  out  their  land  according  to  their  own  ideas,  witli- 
out  giving  real  consideration  to  the  development  of  land 
belonging  to  other  owners  and  quite  irrespective  of  the 
puVjlic  convenience.  Small  builders,  who  up  to  now 
have  erected  most  of  the  working-class  houses,  can 
develop  as  they  like  the  plots  of  land  they  buy  provided 
they  observe  the  provisions  of  the  by-laws.  In  but 
few  ca.ses,  when  land  is  sold,  is  any  provision  made 
for  the  class  of  house.*  to  be  erected,  and  a  builder 
can,  if  he  so  de'sires^  erect  houses  of  the  cheapest 
cliaracter  among  the  best  residential  xn'operty,  thus 
greatly  depreciating  it.  Owing  to  the  same  lack  of 
restrictive  powers  factories  can  be  placed  anywhere 
in  a  district,  and  a  whole  neighbourhood  of  good 
houses  may  be  ruined  by  a  factory  being  erected  in 
their  midst. 

But  there  is  no  need  to  labour  the  point.  The 
inadequacy  of  the  by-law  method  is  now  admitted  on 
all  hands. 

USAGE  OF   TOWN    PLANNING  POWERS. 

It  would  seem  at  fir.-it  sight  that  Parliament  might 
well  allow  several  more  years  to  ela^ise  before  making 
the  preparation  of  .=chemes  obligatory  on  all  local 
authorities. 

In  support  of  this  argument  it  may  be  urged  that 
many  local  authorities  have  recognised  the  enormous 
value  of  town  planning  powers  and  have  adopted 
them  willingly.    But  this  argument  must  be.  rejected 

"  From  a  paper  presented  at  the  annual  meeting  of  the 
Inatitution  of  Municipal  and  County  Engineers  held  at 
Blackpool  last  week. 


as  invalid,  since  it  does  not  take  into  account  the 
almost  incomprehensible  apiithy  of  most  local  authori- 
ties when  they  have  placed  in  their  hands  duties  of 
grave  national  importance. 

The  vital  importaiue  of  this  apathy  and  inertness 
of  some  local  authorities  will  l)e  made  clear  by  stating 
a  fact  to  which  all  must  give  assent — viz.,  that  under 
the  present  permissive  system  the  taking  of  action 
under  the  Act  of  1909  bears  no  relation  whatever  to 
the  need  for  such  action.  The  factor  is  not  one  of 
need  for  action,  but  of  the  interest  and  zeal  shown  by 
individual  councillors  and  officers.  Where  for  any 
reason  this  factor  of  interest  or  zeal  is  absent,  then 
no  town  planning  action  is  taken,  whatever  may  be 
the  need  for  such  action.  Such  a  condition  of  affairs 
is  not  only  absurd,  it  is  against  the  public  interest. 

SKILL    IN   PLANNING. 

Let  it  be  clearly  realised  that  in  planning  tiiere  are 
no  mysteries.  It  i.sHi-ue  that  as  in  the  practice  of  all 
arts,  the  difference  between  the  work  of  the  good  artist 
and  the  bad  artist  may  be  very  great.  But  provided 
that  good  standard?  are  adopted  and  provided  that 
wisdom  is  shown  by  officers  and  the  local  authorities 
they  serve,  the  danger  of  bad  planning  is  not  very 
great. 

in  any  case,  the  task  of  prejiaring  th«  obligatory 
seheme  described  by  Mr.  Shawcross  later  in  this  re- 
port is  one  which  need  present  no  insuperable 
obstacles  to   any    local  authorities. 

THE   CASE   OP   IIDRAL   DISTRICTS. 

For  no  other  reason  than  that  of  saving  the  country 
front  a  large  waste  of  public  money,  it  is  essential  that 
the  desirability  of  rural  planning  should  be  regarded 
as  within  the  range  of  practical  politics.  • 

There  are  no  statistics  available  as  to  the  width 
of  the  present  main  and  secondary  roads  in  rural 
districts,  but  it  is  probably  a  fact  that,  excluding  the 
great  main  roads,  three-fourths  of  the  secondary 
roads  which  have  to  bear  the  bulk  of  the  traffic  of 
rural  areas,  and  often  serve  to  connect  important 
towns,  are  less  than  20  ft.  in  width. 

Many  public  men  are  of  opinion  that  there  will  be 
a  great  agricultural  development  in  the  near  future, 
through  the  extension  of  small  holdings  and  of  co- 
operative undertakings,  and  in  many  districts  much 
is  hoped  for  from  light  railways-  and  Getter  and 
cheaper  means  of  transit.  New  roads  wdll  be  required 
— some  of  them  main  roads,  the  others  to  relieve 
traffic  on  present  roads  where  the  distances  are 
too  long  between  towns  and  villages. 

It  is  estimated  that  the  local  authorities  of  Great 
Britain  have  had  to  pay  an,  aggregate  sum  of 
£25,000.000  in  the  last  fifty  years  as  a  result  of  the 
lack  of  foresight  and  power  in  regard  to  the  proper 
planning  of  roads.  There  can  be  no  doubt  that  a 
similar  waste  of  public  money  will  ensue  if  a  great 
increase  in  the  traffic  of  rural  roads  finds  local  autho- 
rities unprepared  with  proper  schemes  of  develop- 
ment, and  if  no  steps  have  been  taken  to  secure  proper 
building  lines  on  existing  country  roads,  so  that  all 
future  buildings  on  such  roads  shall  be  set  back  at 
a  sufficient  distance  from  the  centre  of  the  road  to 
allow  future  road  widening  to  take  place  without  the 
removal  of  costly  buildings.  It  will  also  be  difficult 
to  fix  the  direction  of  new  roads  unless  all  authorities 
are  compelled  to  make  plans  for  their  districts.  A 
new-  road  will  often  be  required  to  pass  from  the  area 
of  one  authority  across  that  of  another,  and  unless 
both  co-oj)erate  in  this  it  will  be  impossible  to  fix  the 
position  of  such  a  road. 

The  need  for  the  exercise  of  care  in  regard  to  housing 
development  is  equally  important.  It  has  been  esti- 
mated that  in  order  to  meet  the  housing  needs  of  rural 
districts  in  England  and  Wales  from  100,000  to  120,000 
new  cottages  are  needed,  and  there  can  be  no  doubt 
that  a  period  of  cottage  building  in  rural  areas  on  a 
large  scale  is  now  beginning. 

The  experience  of  Ireland  in  regard  to  the  building 
of  cottages  under  the  Irish  Labourers  Act  is  that, 
whereas  at  first  the  cottages  were  built  near  to  the 
farms  on  which  the  men  were  employed,  the  cottages 
in  recent  years  have  been  built  in  village  groups. 
This  will  doubtless  be  the  experience  in  this  country. 
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and  here,  as  in  Ireland,  the  need  for  care  in  grouping 
will  be  recognised.  To  build  ugly  street<s  of  houses 
in  long  rows  of  an  urban  type  will  be  to  commit  a 
blunder  of  the  worst  kind.  It  will,  of  course,  be 
necessary  to  exercise  great  economy  in  road  constnic- 
tion.  but  as  land  is  cheap  a  good  set-back  can  be 
provided,  and  an  effort  will  >ie  made  to  give  a  pleasing 
impression  to  those  visiting  the  villages  in  which 
they  are  built. 

In  the  case  of  housing  schemes  carried  into  effe'>t 
by  local  autliorities  this  can  be  done  without  any 
special  town  planning  powers,  but  apart  from  the 
exercise  of  town   planning   powers,   local   authorities 


liave  no  effective  control  of  the  lay-out  of  areas 
developed  by  private  enterprise,  and  for  this  reason 
action  in  regard  to  planning  will  be  found  to  be 
necessary.  In  such  cases  the' term  "  town  planning  " 
is  quite  misleading,  and  some  such  term  as  "  village 
planning  "should  he  substituted. 

In  those  villages  in  which  there  is  no  village  green 
or  playground  it  would  seem  to  be  highly  desirable 
that  as  new  houses  are  built,  either  by  private  ent-er- 
prise  or  by  public  action,  land  should  be  secured  for 
village  playgrounds  and  open  spaces.  The  giving  of 
land  for  this  purpose  might  well  form  jiart  of  a  care- 
fully prepared  scheme  of  rural  planning. 


PROVISIONS   WHICH   SHOULD   BE   MADE   OBLIGATORY   IN   PLANNING  SCHEMES. 


11.    SHAWCHOSS,    J. P.,    Chairman    National    Housing    and     Town     V 


Council. 


The  nation  will  have  to  rely  for  planning  schemes 
more  on  the  engineer  than  on  the  architect.  The 
planning  of  the  roads  wilt  always  be  the  most  impor- 
tant practical  part  of  a  scheme,  and  this  is  essentially 
the  work  of  the  engineer. 

But  it  must  not  be  forgotten  that  the  engineer  is  apt 
to  look  too  much  in  planning  roads  to  easy  gradients 
and  shortness  of  routes  between  different  places.  The 
architect,  on  the  other  hand,  looks  at  road-making  too 
much  from  the  point  of  view  of  planning  the  roads  in 
such  directions  that  the  accessibility  of  the  different 
parts  of  the  area  for  building  and  development  are 
best  secured.  He  is  apt  to  sacrifica  easy  gradients 
and  directness  of  route  for  the  sake  of  getting  the  most 
pleasing  effects  in  vistas  and  view  points,  and  the 
danger  "is  that  these  may  l>e  too  much  considered. 

It  would  seem  in  the  future  that  if  the  engineer 
prepares  the  plan  and  if  the  Local  Government  Board 
has  a  numljer  of  experts  on  their  staff,  these  officials 
should  be  able  to  give  the  local  engineer  skilled  advice 
upon  his  plan.  Also  the  landlord's  position  in  regard 
to  the  fixing  of  the  lines  for  roads  must  not  be  over- 
looked. He  will  not  agree  to  roads  being  put  in  such 
a  position  as  to  damage  his  land  by  making  part 
inaccessible,  and  he  may  be  trusted  to  look  after  his 
own  interests. 

The  professional  architect  will  come  in  when  dis- 
tricts have  to  be  developed  and  detailed  plans  prepared 
for  the  lay-out  of  residential  districts.  In  what  follows 
it  is  assumed  that  the  desirability  of  making  planning 
schemes  obligatory  on  all  authorities  is  admitted.  In 
the  first  place  it  would  seem  desirable  to  make  the 
obligatory  provisions  as  few  as  possible  and  capable 
o'f  being  carried  out  in  the  simplest  way.  They  should 
be  designed  to  protect  the  area  of  the  local  authority 
even  where  no  development  is  going  on  or  is  likely 
to  happen  in  the  near  future,  sothatif  for  any  reason, 
through  the  opening  of  a  railway,  and  development 
of  new  enterprises  (such  as  mining,  or  the  discovery 
of  minerals,  or  the  presence  of  a  good  water  supply 
attracting  special  Svorks).  a  districtoaraeftoilje suddenly 
developed,  the  provisions  of  the  plan  would  be  there 
to  prevent  the  overcrowding  of  people  upon  the  land 
m  the  present  unsatisfactory    manner. 

The  provisions  should  also  be  designed  to  en- 
courage, and  not  retard,  the  building  of  workmen's 
houses.  Thus,  if  the  siiuiU  builder  comes  along 
wishing  to  build  a  few  houses,  he  should  be  en- 
couraged and  allowed  to  do  so  without  making  too 
many  demands  upon  him — only  ensuring  that  each 
hou.se  has  more  space,  light  and  air  about  it  than 
has  been  insisted  on  hitherto  by  by-laws. 

To  eflect  this  in  every  case  certain  points  must 
be  settled  at  once,  and  every  authority  would  be 
required  to  frame  provisions  relating  to  these  in 
their  scheme. 

The  preparation  of  this  obligatory  scheme  should 
not  prevent  more  detailed  and  elaborate  schemes 
being  adopted  later  when  towns  begin  to  extend  into 
different  areas  and  when  industries  begin  in  country 
districts.  It  should  then  be  the  duty  of  the  local 
authority  to  prepare  schemes  for  the-more  detailed 
planning  of  tho.se  parts  oi  their  districts  which  are 
being  developed.  Such  schemes  would  fix  the  resi- 
dential areas,  positions  for  shops,  factories,  &c.,  and 
reserve  land  for  playgrounds,  recreation  grounds^  &c. 
It  is  clear  that  at  the  outset  it  will  be  necessary 
to  define  what  is  meant  by  making  certain  provisions 
obligatory.  If  legislation  is  passed  to  make  it  in- 
cumbent on  all  local  authorities  to  prepare  schemes 
within  a  certain  period  of  time,  it  will  be  necessary 
to  give  power  to  the  Lo.cal  Government  Board  to 
issue  regulations  defining  those  matters  which  local 


authorities  should  be  obliged  to  deal  with  in  their 
schemes  (except  in  the  case  of  roads).  In  consider- 
ing  the  provisions  which  .should  thus  l>e  made 
ohligatory,  it  is  of  primary  importance  that  the  pro- 
visions shall  be  those  which  are  not  subject  to  claims 
for  comiiensation  under  the  existing  Town  Planning 
Act,  for  it  is  clear  that  local  authorities  will  object 
to  be  forced  to  make  iirovisions  that  would  let  them 
in   for  claims   for  compensation. 

It  is  therefore  suggested  that  in  any  fresh  legisla- 
tion that  is  passed  to  make  it  obligatory  on  all  local 
authorities  to  prepare  planning  schemes,  each  local 
authority  should  be  required  to  include  provisions 
in  its  scheme  relating  to  the  following  matters:  — 

(1)  The  fixing  of  building  lines  on  aU  roads. 

(2)  The  fixing  of  the  directions  of  new  roads. 

(3)  Limitation  of   buildings  to  the  acre. 

(4)  Proportion  of  sites  of  dwelling-houses  to  be 
built  upon. 

(5)  Space  about  factories,  workshops  and  buildings 
of  exceptional  height. 

(6)  Provisions  for  varying  tlie  width  of  roads. 

(7)  Open   spaces. 

(8)  Waiving  of  unnecessary  regulations  in  Vmildiilg 
by-laws. 

"(t))  Provisions  to  secure  amenities  and  to  prevent 
nuisances. 

OBLIGATORV    PL.VNNING   IN    ETIRAL    AREAS. 

It  would  seem  that,  so  far  as  defining  what  pro- 
visions should  be  made  obligatory  in  all  planning 
schemes,  it  is  equally  necl'.-.^ary  that  the  same  matters 
should  be  dealt  with  in  rural  as  in  urban  schemes. 

The  difference  will  be  in  the  details  of  the  scheme, 
especially  in  the  numbei  of  houses  to  be  allowed 
to  the  acre— which  would  be  very  much  fewer  in 
rural  than   in  urban   areas. 

The  question  of  sewerage  and  water  supply  will 
need  to  lie  closely  considered  in  rural  areas,  for 
where  there  is  no  sewage  system,  and  each  house 
has  to  deal  with  its  own  sewage,  ample  space  should 
be  allowed   rounti   the  house. 

When,  in  addition,  there  is"  no  water  supply,  but 
water  is  obtained  from  wells  sunk  in  the  ground  for 
each  house,  the  number  of  houses  would  require  to 
be  still  further  reduced  to  guard  against  the  risk  of 
contamination.  If  legislation  is  passed  it  will  prob- 
ably be  necessary  to  make  i>rovision  by  which  rural 
areas  can  alter  their  schemes  when  sewage  systems 
are  installed  and  public  water  supplies  provided. 

It  must  not,  however,  be  forgotten  that  many  rural 
districts  have  parts  that  are  urban  iii,  character. 
What  w'ould  appear  to  be  wanted  are  clauses  in  a 
scheme  by  which  provisions  suitable  to  urban  de- 
velopment can,  be  applied  to  any  part  of  a  rural  area 
by  a  resolution  of  the  local  authority,  subject  to  the 
consent  of  landowners  and  others  interested.  Also 
it  should  be  possible  at  any  time  to  add  to  the  details 
of  a  planning  scheme  witiiout  going  through  all  the 
formalities  required  now  in  making  a  scheme.  For 
instance,  if  a  new  road  were  required  it  should  be 
sufficient  if  notices  of  intention  to  make  same  were 
posted  in  the  district  and  advertised  in  the  local 
papers,  as  is  done  now  in  the  case  of  private  imprpve- 
ment  schemes. 

It  must  aLso  be  reraenibtred'  that,  so  far  as  roads 
are  concerned,  there  is  as  much  necessity  for  plan- 
ning rural  areas  as  urban.  It  would  be  somewdiat 
farcical  if  on  passing  legi-slation  to  make  planning 
obligatory  it  was  only  imposed  on  urban  areas,  for 
the  effect  would  be  that  probably  the  greater  number 
of  houses -built  in  rural  districts  would  continue  to 
have  four-fifths  of  the  site  area  of  the  house  covered 
with  buildings,  and  the  same  little  back  yard  to  each. 
as  is  now  the  case  in  urban  districts. 


IiLY  7,  1916. 


AND  COUNTY  ENGINEER. 
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INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


VISIT   TO   WINDSOR   WATERWORKS. 

A  visit  was  paid  by  the  Institution  of  Mnnieiiial 
Engineers  ou  Saturday  last  to  the  waterworks  of  the 
Windsor  Corporation.  Some  sixty  members  and 
friends  attended,  and  anions;  the  former  were :  Jlessrs. 
Henry  C. -Adams,  m.insi.c.e.,  m.i.mech.e.,  f.r.s.\n.i., 
the  president  of  the  institution,  E.  A.  Stickhind.  Assoc. 
if.iNsr.c.E..,  past-president  of  the  instit(Htion,  and 
Horace  Boot,  m.i.e.e.,  m.i.mech.e.,  past-president  of 
the  in.stitution.  Among  th«  visitors  were  his  Worship 
the  Mayor  of  Wind.sor.  Mi-.  W.  Carter,  j.p.,  Sir 
Frederick  Dyson,  ex-mayor.  Alderman  Bampfyldc,  ex- 
mayor,  and  Messrs.  Walter  Dodd,  borout:li  accountant, 
and  C.  A.  Starkie,  borough  auditor  of  the  Windsor 
Corporation.  The  majority  of  the  members  assembleil 
at  two  o'clock  on  the  riverside  adjoining  the  London 
and  Soiith-Western  Railway  station,  where  a  steam 
launch  was  in  watting,  and  proceeded  to  tlie  water- 
works on  Tangier  Island.  Here  the  remainder  of  the 
party  joined  up,  and  tlie  ma.vor.  in  a  brief  speecii, 
welcomed  the  meetin.:  to  Windsor. 

An  inspection  was  tlun  made  of  the  pumping  plant 
and  of  the  filters,  wliiili  latter  were  put  into  operation 
in  Septenilier,  1915.  The  filler  installation  consists 
of  six  Candy  Patent  Doclor  pressure  filters,  each  8  ft. 
.3  in.  internal  diameter  by  18  ft.  high,  constructed  of 
mild-steel  plates  to  withstand  a  working  pressure  of 
KXI  lb.  to  the  square  inch.  The  filters  have  l>een  laid 
down  by  the  corporation  in  order  to  ensure  that  the 
water  shall  be  as  ex<i  llent  hacteriologically  as  it  is 
chemically  and  physically.  The  function  of  the  Declor 
filters  is  to  destroy  any  ^pathogenic  bacteria  that 
may  accidentally  obtain  access  to  the  wells,  and  so  to 
safeguard  the  health  of  the  borough  in  thi.*  particulai- 
direction.  The  destruction  of  the  pathogenic  bacteria 
is  effected  by  the  addition  to  the  water.  previo\is  to 
passing  through  the  filters,  of  a  iiiiiude  dose  of  a 
solution  containing  tree  chloriiu\  and  it  is  estimated 
that  with  an  ordinary  good  drinking  water  the  addition 
of  one  part  of  free  chlorine  to  1,<)(W,(HKI  parts  of  water 
will  ensure  the  destruction  of  the  pathogenic  bacteria 
responsible  for  water-borne  disease.  -Mlhough  this 
exceeding  small  quantity  of  free  chlorine  is  quite 
harmle.ss  to  human  beings,  the  Candy  Declor  filters 
are  so  constructed  that  it  i.s  eliminated  after  it  has 
destroyed  the  objectionable  bacteria. 

As  regards  the  punijiiiig  plant,  this  lifts  the  town's 
water  by  hydraulic,  ^tcani  or  electric  jiower  into  the 
mains,  after  passing  tlirougli  the  filters.  \  low- 
pressure  turbine  is  placed  in  the  12-in.  pipe  leading 
to  the  filters,  and  is  so  constructed  that  its  .speed  of 
rotation  is  projwrtionatf  to  the  volume  of  water  ])as,s- 
ing  at  any  given  time.  \  small  ram  pump  (in  dupli- 
cate) is  worked  from  .i  counter  shaft  driven  by  the 
turbine,  and  this  pump  is  continually  injecting  into 
tlie  water  passing  to  the  filters  a  solution  of  calcium 
hypochlorite,  so  that  llie  water  here  receives  its 
correct  dose  of  free  chlorine.  The  solution  of  calcium 
hypochlorite  is  contained  in  a  small  tank,  and  the 
ram  pump  draws  direct  from  this  solution  tank,  which 
al.so  is  in  duplicate,  .\fter  ehlorination,  the  water 
flows  along  the  filter  supply  main,  and  by  branches  is 
sub-divided  and  passes  equally  into  the  filters,  each 
of  which  is  arranged  for  dealing  with  anything  up  to 
a  maximum  of  8,0fX)  gallons  per  hour.  The  installa- 
tion is  capable  of  treating  over  1,(X)(J,0(K)  gallons  per 
twenty-four  hours.  The  treated  water  enters  the  filters 
at  the  top,  and,  after  passing  slowly  down  through 
tlieni,  flows  through  branch  pipes  from  the  bottoms 
into  an  outlet  main,  and  thence  to  the  town  supply. 

All  this  was  clearly  explained  by  Mr.  Stickland,  wlio 
al.so  showed  the  test  for  detecting  whether  the  ciilori- 
nation  and  dechlorination  were  being  efficiently 
performed. 

On  leaving  the  waterworks,  the  party  proceeded  to 
Boulter'.s  Lock,  Maidenhead,  where  a  short  halt  was 
called  before  the  return  journey.  On  arrival  back  at 
Windsor,  before  leaving  the  launch,  Mr.  Adams  pro- 
po.sed.  and  Mr.  Boot  .seconded,  a  vote  of  thanks  to 
Mr  and  Mrs.  Stickland  for  their  hospitality  and  to 
the  mayor  and  other  nienil)ers  of  the  Wind.5fir  Corjiora- 
tion  for  the  courtesy  extended  to  the  mejnbers  in 
receiving  them.  The  mayor  and  Mr.  Stickland  snit- 
a))ly  responded  and,  finally.  Sir  Frederick  Dyson  pro- 
po.scd  "The  Ladies,"  to  which  Mr.  E.  Whitwell. 
Vjorough  surveyor  of  Abersyehan,  responded  on  behalf 
of  Mrs.  Stickland.    The  day's  proceedings,  for  which 


Mr.  and  Mrs.  Stickland  were  responsible,  were  carried 
out  without  a  hitch. 

COUNCIL  MEETING. 

M  a  meeting  of  the  council  held  in  London  on  June 
2Sth,  the  following  applicants  were  recommended  for 
admission  to  membership:  Messrs.  Mortimer,  R., 
town  engineer,  Roodeport  Municipality;  Hesketh, 
G.  W.,  borough  engineer,  Estcourt,  Natal;  Gardner, 
J .  C..  consulting  civil  engineer,  Niagara  Falls  ;  Ridout, 
W.  W.,  municipiU  engineer,  Nairobi,  East  Africa; 
Padmanabha,  S.,  nnniicipal  engineer, Madura,Madras ; 
Chand,  Faqir,  municipal  engineer,  Akyab,  Burma; 
Code,  W.  S.  W..  water  engineer,  Freetown,  Sierra 
Leone;  Ericson,  R.,  lighting  engineer,  Perak  State, 
Malay;  Tyers.  A.  MacK.,  shire  engineer,  Bacchus 
Marsh,  Victoria;  Dolphin,  Geo.,  surveyor,  Uppingham 
and  Gretton  Rural  District  Councils;  Pickering,  Her- 
bert, surveyor  and  engineer,  Sontham  Rural  District 
Council ;  and  Nehra,  R.  K.,  engineer,  Capt.  Indian 
.\ruiy,  Punjab.  To  associate-membership:  Mr.  Piatt, 
F.S.,  East  London  Corporation. 

Under  the  by-laws  these  elections  will  be  i-atified- 
at  tlio  next  council  meeting  if  no  written  objections 
are  lodged  within  foiu'teen  days.  Elected  to  Stiident- 
ship;  Mr.  Boanlman,  H.  W.,  borougli  surveyor's 
Office,  Douglas,  Isle  of  Man.  The  following  appli-. 
cants,  whose  names  had  been  duly  published,  were 
admitted  to  member.ship:  Messrs.  Griffiths,  F.  A.,  city 
engineer  and  surveyor,  Ipswich,  Queensland;  Ram- 
say. Wm.,  city  engineer,  Fernie,  B.C.;  Patel,  H.  R., 
superintending  engineer,  Agra  Municipal  Waterworks; 
Bailey,  H.  S.,  nnniicipal  engineer,  Benares;  and 
Matweil,  F.  E.  W.,  municipal  engineer.  West  Kildo- 
nan.  M;in.  To  associate  membership:  Messrs.  Gupta, 
1'.  (.'..  Resident  Iviginoer's  Office.  Metropolitan  Water 
Board,  Hampton;  and  Kcllett,  H.,  Surveyor's  Office, 
Epsoin  Urban 'District  Council. 

MUTUAfj    AID    DEFENCE    FUND. 

The  draft,  "  Regulations  tor  Administration  of  the 
Fund,"  as  amended  by  the  institution  solicitors,  were 
referred  to  the  Special  Committee  tor  report. 


The   next  meeting  of   the  council    will   be   held   in 
London  on  Wednesday,  July  26th. 


ELECTfllGITY  CHARGES. 


OBJECT  OF  SUMMER  TIME  ACT. 

In  the  House  of  Coiiimons  on  Monday,  the  President 
of  the  Board  of  Trade  was  asked  whether,  in  view  of 
the  fact  that  the  Government  weie  apijcaling  to 
everyone  to  economise  during  the  war,  and  that  one 
of  tlie  objects  of  the  Summer  Time  Act  was  to  assist 
them  in  doing  so,  he  would  introduce  legislation 
limiting  the  charges  of  electric  lighting  companies  an  I 
local  authorities  in  proportion  to  the  saving  of 
exi)enditure  which  they  were  able  to  effect  during  the 
operation  of  this  Act. 

Mr.  Harcourt,  in  reply,  pointed  out  tliat  the  chiet 
object  of  the  Summer  Time  Act  was  to  effect  economy 
in  the  use  of  coal  by  imblio  utility  bodies.  He  was 
not  i)repared  to  introduce  legislation  in  the  direction 
suggested,  as  any  reduction  in  the  charges  for  elec- 
tricity might  encourage  consumers  to  increase  their 
consumption,  and  this  would  involve  a  corre.sponding 
increase  in  the  use  of  coal  by  the  supplying  authori- 
ties. Further,  the  saving  to  the  undertaking  on  the 
cost  of  the  fuel  economised  was  probably  more  than 
outweighed  by  the  loss  of  revenue,  owing  to  the  re- 
duction in  the  amount  of  current  .supplied. 

A.skcd  whether  he  was  aware  that  the  opinion  was 
very  generally  held  that  the  action  of  these  electric 
li"htin"  bodies  was  not  only  bad  form,  but  very  un- 
patriotk-,  and  ought  not  to  be  encouraged  by  the  Board 
of  Trade,  Mr.  Harcourt  said  he  did  not  think  he  ought 
to  express  an  opinion  upon  that  point. 


Cistern  and  Sewer.— In  the  course  of  the  Provincial 
Summer  meeting  of  the  Society  of  Medical  Officers 
of  Health  held  ou  Saturday  last  at  Hampton  Court, 
Dr  F  J  Allan,  medical  officer  of  health  for  the 
City  of  Westminster  and  president  of  the  society, 
mentioned  that  in  a  "Guide  to  London"  of  1856, 
which  he  had  purcba.sed  the  other  day,  it  was  stated 
that  the  Thames  was  "both  the  cistern  and  the 
sewer  of  the  Metropolis." 
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FUNDAMENTAL  AND  ECONOMIC  CONSIDERATIONS 
IN   RELATION   TO  TOWN   PLANNING.* 

By  Wm.  Ross  Young, 
Town    Planning   Engineer.    Middle   Ward    of    Laiiarkshii-e. 

The  initial  and  perhaps  most  fatal  blunder  town 
planners  are  apt  to  make  is  the  concentration  of  the 
greater  part  of  their  attention  on  those  details  and 
provisions  which  more  properly  fall  to  be  considered 
at  a  later  stage,  with  a  corresponding  neglect  of  those 
larger  and  wider  issues  on  which  further  growth  will 
hinge. 

The  science  of  town  planning  must  primarily  in- 
volve the  study  of  the  evolution  of  towns  in  relation 
to  social  progress  and  industrial  activity,  and  re- 
ducing to  some  economic  basis  those  governing  forces 
which  will  determine  their  future  growth,  while  the 
plans  must  be  so  conceived  as  to  have  sufficient 
elasticity  to  provide  for  their  rational  expansion, 
notwithstanding  the_  nature,  rapidity  or  direction  of 
communal  and  economic  impulses. 

To  be  successful,  town  planners  must  he  sufficiently 
broad  in  their  views  to  conceive  the  possibility  of 
new  discoveries  revolutionising  the  present  industral 
system,  and  so  changing  the  modern  trend  of  com- 
munal life,  just  as  the  discovery  of  steam  power  did 
in  the  past.  For,  while  the  discovery  of  steam  was 
the  predominating  factor  in  localising  industries 
and  centralising  i^opulation,  further  discoveries  and 
advancement  in  science  may,  it  is  hoped,  cheapen 
power,  transport,  and  travelling  facilities  to  such  an 
extent  as  to  make  possible  the  rapid  decentralisation 
of  large  populations.  In  this  connection  ample  pro- 
vision should  be  made  in  the  plans  and  provisions  of 
schemes  for  the  inevitable  change  to  avoid  the  fatal 
error  of  unpreparedness  for  which  so  much  has  been 
suffered  since  the  industrial  evolution  of  the  nine- 
teenth century.  Electricity  and  petrol  make  for  a 
wider  distribution  of  industries,  and  Letchworth  is 
an   example  of  po.ssibilities   in  this   direction. 

It  becomes  more  and  more  evident  that  the  town 
planner's  preliminary  enquiries  cannot  rest  with  in- 
vestigations concerned  only  with  the  growth  of  any 
particular  or  individual  area,  centre  or  unit,  but  must 
take  into  consideration  its  relationship  to  some  main 
centre.  The  gradual  merging  of  town  groups  must  be 
foreseen  and  ample  provision  made  in  advance,  and, 
while  town  planners  must  have  in  view  the  interpos- 
ing of  wide  agricultural  belts  and  open  spaces  in 
such  a  manner  as  will  divide  the  ever-growing  city- 
like regions  into  well-organised  industrial  and  com- 
munal zones,  more  or  less  complete  in  themselves,  the 
stage  when  the  decentralisation  of  our  industries  as  a 
whole  lies  within  the  sphere  of  practical  economics 
has  not  yet  been  reached.  There  can  be  little  doubt 
that  the  massing  of  jjopulation  into  defined  centres 
is  likely  to  continue.  True,  the  density  will  be  kept 
low  and  the  city  growth  will  be  more  spread  over  the 
land,  but  the  garden  city  ideal  by  which  the  popula- 
tion is  to  be  limited  to  a  definite  and  preconceived 
number  and  where  each  garden  city  will  be  complete 
and  self-supporting  in  itself,  while  highly  practicable 
in  virgin  areas,  will  not,  it  is  feared,  take  the  place 
of  natural  city  extension. 

City  extension  directly  depends  for  its  creation  and 
existence  on  the  city  activities  around  which  it  is 
growing;  only  in  rare  instances  will  it  be  possible  to 
consider  a  populous  centre  or  unit  so  completely 
isolated  from  others  that  its  relationship  to  such  need 
not  be  considered. 

Wlien  the  garden  city  movement  spreads  and  new 
communities  are  designed  so  as  to  be  complete  and 
self-supporting,  such  as  Letchworth,  a  new  and 
entirely  different  set  of  factors  are  introduced;  the 
problem  of  oiu'  city  may  then  become  less  complex 
and  the  hope  of  regeneration  more  nearly  at  hand. 
Tlie  task,  however,  which  town  planners  are  con- 
fronted with  at  present  is  the  laying  down  or  formula- 
tion of  schemes  controlling  and  directing  the  lines 
along  which  the  present  cities  are  to  expand  and  the 
manner  in  which  whole  towns'^are  to  be  prevented 
from  merging  into  huge,  unhealthy  and  ill-organised 
city  regions. 

The  study  of  city  growth  as  a  whole  along  these 
lines  drives  one  to  the  conclusion  that  areas  to  i)e 
tow-n  planned  must  bo  sweeping  and  comprehensive; 
indeed,  if  proper  results  are  to  be  looked  for,  schemes 
will  often  have  to  embrace  the  territory  of  several 
local   authorities,  each  of   which   authorities,   in   the 

^Froni  a  ijaper  presented  at  the  annual  meeting  of  the 
Institution  of  Municipal  and  County  Engineers  held  at 
Blackpool  last  week. 


absence  of  town  planning  controlling  bodies  being 
set  up  for  the  larger  and  more  clearly  defined  districts, 
will  require  to  work  in  close  harmony  with  each  other 
and  by  conferences  and  otherwise  do  their  best  to 
reconcile  their  views. 

No  more  fatal  error  can  be  made  than  rushing 
through  sectional  schemes  unless  their  proper  co- 
ordination with  the  many  other  schemes,  which  will 
have  to  be  evolved  before  the  city  fringe  is  disposed 
of,  has  been  assured  and  provided  for.  Any  such 
system  is  not  much  better  than  the  one  which  has 
hitherto  obtained,  where  each  owner  made  his  estate 
the  subject  of  an  independent  scheme. 

After,  and  not  until,  the  framework  of  a  large 
and  unified  conception  of  the  whole  city  fringe  has 
been  evolved  can  the  sectional  plans  be  started  profit- 
ably and  the  consideration  of  those  many  details  and 
features  for  which  town  planning  .schemes  are  to 
make  provis^ion  can  only   rightly  be  begun. 


SCOTTISH   SANITARY   INSPECTORS'  CONFERENCE. 

PAPERS  ON  HOUSING  AND  WATER  SUPPLY. 

The  Sanitary  Inspi'i-lors'  Association  of  Scotland 
held  its  annual  conference  at  Perth  recently,  under 
the  presidency  of  Mr.  William  Wait,  chief  sanitary 
inspector  of  Rutherglen. 

Mr.  Peter  Fyfe,  chief  sanitary  inspector  of  Glasgow, 
who  gave  an  address  on  "  The  Housing  of  the  Working 
Classes,"  advocated  the  use  of  concrete  bloclis  for 
liuilding.  He  gave  the  result  of  experiments  as  to 
the  amount  of  carbonic  acid  gas  in  typical  workmen's 
houses,  and  the  average  of  foul  air  in  these  houses 
was  19'2  per  1,000  cub.  ft.  There  was  supposed  to  be 
a  defect  in  the  ventilation  of  factories  where  there  was 
10  in  12,000  cub.  ft.  In  houses  where  people  liveo' 
and  slept  the  air  ought  to  be  at  least  as  sweet  as  in 
a  factory.  He  maintained  that  houses  should  be 
limited  to  three  storeys,  tenants  shoidd  have  the  use 
of  a  liath  and  a  larder  for  the  keeping  of  perishable 
goods.  It  had  been  possible  to  build  cottages  of 
concrete  blocks  in  England  at  from  2'8d.  to  3'9d.  per 
cub.  ft.  against  a  cost  of  6d.  in  Glasgow  for  shops 
and  houses  dressed  with  cement. 

Mr.  William  Asher,  chief  sajiitary  inspector  of  Perth, 
who  dealt  with  "  Water  Supplies,"  referred  to  the 
difficulties  encountered  at  Aberdeen.  He  suggested 
that  a  Central  Governing  Board  should  he  established 
on  a  national  basis  to  deal  with  vital  municipal 
.schemes.  He  thought  the  establishment  of  a  Ministry 
of  Public  Health  was  not  a  Utopian  proposal.  It 
would  be  a  bureau  where  authorities  requiring  a  water 
supply  could  get  all  the  chemical,  bacteriological  and 
geological  information  necessary  ^without  wasting 
Vears  and  thousands  of  pounds  of  money  in  the  pro- 
cess of  investigation,  and  at  the  same  time  it  would 
be  the  body  responsible  for  seeing,  among  other  things, 
that  each  community  had  a  sufficient  and  satisfactory 
supply  for  all  purposes. 


Keighley  Trackless  Trolley  System.— With  refer- 
ence to  the  Keighh-y  trackless  trolley  accounts,  the 
report  of  the  Tramways  Committee  states  that,  if  only 
the  average  amount 'of  frosty,  hard,  cold  weather, 
which  it  was  customary  to  expect  in  winter  time,  had 
been  experienced,  the  nett  financial  result  would  have 
been  vei^  much  more  satisfactory.  The  total  revenue 
had  been  £4,973,  on  a  capital  expenditure  of  £18,134. 
The  amount  provided  and  set  aside  for  sinking  fund 
had  been  £965,  making  a  total  of  £1,429  in  hand  for 
this  purpose.  In  a  concluding  general  summary  the 
manager  observed  that  "  it  would  appear  that  there 
is  a  prospect  that  the  short  distance  existing  between 
the  Stockbridge  terminus  and  the  Bradford  tramway 
terminus  at  Crossflats  will  be  stepped  over  in  the 
near  future.  Such  a  linking  up  with  Bradford  would, 
in  my  opinion,  have  a  very  beneficial  effect  on  the 
Keighley  tramway  undertaking.  The  amount  of  goods 
traffic  taken  from  Keighley  to  Bradford  by  road  is 
developing  every  year,  and  it  seems  to  be  a  legitimate 
field  for  the  tramway  undertaking  to  liandle  such 
traffic,  and  thus  reduce  the  number  of  private  vehicles 
of  all  descriptions,  which  would  have  a  direct  saving 
on  the  wear  and  tear  of  the  roads."  The  Keighley 
Corporation's  trackless  trolley  systfem,  he  went  on  to 
say,  had  been  nearly  completed  during  the  year,  and 
at  the  present  time  the  last  length  was  well  under 
way  towards  completion.  The  whole  of  the  overhead 
construction  had  been  carried  out  at  the  contract 
price  of  £923  per  route  mile. 
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Obligatory 
Town  Planning. 


The  paper  on  "  Obligatoi-j- 
Town  Planning,"  presented  at 
the  recent  annual  meeting  of 
the  Institution  of  Municipal  and  County  Engi- 
neers by  \Messrs.  Aldridgc  and  Shavvoross,  was, 
as  everyone  would  expect  from  these  well-known 
authorities,  emuiently  practical,  and  though  a 
warning  was  given  by  one  speaker  in  tiie  discussion 
that  we  ought  to  go  slr>wly,  the  general  feeling  of 
the  meeting  was  that  town  planning  should  be 
made  obligatory.  The  case  for  obligatory  town 
planning  was  presented  by  Mr.  Aldridge,  who  said 
that  before  developing  a  town  pUni  all  the 
sur\"eyoi"s  of  the  district  should  Ix'  brought 
together — say  in  such  a  case  as  that  ot.  South  Lan- 
cashire. From  the  begiiuiing  the  surveyors  of  the 
local  authorities  should  i>e  consulted,  and  this 
was  the  view  of  the  I^ondon  authorities.  Seven 
yeai's  only  had  elapsed  since  the  Town  Plaiming 
Act  was  passed,  and  now  we  were  met  with  tlie 
demand  to  make  it  obligatory.  The  town  plan 
should  not  be  a  congeries  of  by-laws  streets,  but 
have  the  widths  of  its  roads  and  streets  varied 
according  to  their  requirements  and  import.ance. 
The  power  of  local  autiiorities  under  the  by-laws  is 
very  limited.  Tliey  cannot  insist  on  more  than  a 
certain  small  proportion  of  a  building  site  being  left 
uncovered,  and  this  is  usunlly  at  .the  rear,  and  may 
be  no  more  tlian  150  sq.  ft.  They  have  no  iiov\er  to 
regulate  the  heiglit  of  buildings,  beyond  requiring 
additional  strength  for  the  walls  a.s  the  building 
gets  higher.  The  building  line  is  fixed  by  the 
lirst  builder  in  a  street,  and  the  lociU  authority  is 
powerless  U)  prevent  him  building  up  to  the  foot- 
path if  the  width  of  the  street  is  sufficient  to  pro- 
vide the  open  space  required  by  the  by-laws  for 
the  fronts  of  houses.  No  cross  streets  are  required, 
and  a  terrace  of  seventy  or  eighty  houses  can  be 
built  without  a  Ijreak.  Ko  set-back  of  the  house 
from  the  footway  is  required  so  as  to  provide  a 
front  garden  or  allow  for  futiure  widening.  The 
local  authoritj'  cannot  prevent  a  house  being  built 
in  the  middle  of  a  field  if  the  owner  wishes,  or 
compel  him  to  provide  jn-oper  access  to  the  house. 
Again,  a  l)uilder  can  build  cottages,  workshops  or 
factories  in  a  good-class  residential '  neigiibour- 
hood,  and  neither  the  council  "nor  tlie  ownere  of 
the  neighbouring  property  can  prevent  him  ruining 
the  district  for  residential  purposes.  Wiiile  many 
local  authorities  have  shown  the  gi-eatest  interest 
and  energj-  in  town  planning,  others  are  apathetic, 
and  some  unsympathetic.  Mr.  Aldridge  rightly 
argues  that  such  a  condition  of  affairs  is  not  only 
absurd,  but  against  the  public  interest.  Where 
amenity  is  mcjst  needed  to  make  up  for  the  drab- 
ness  and  liard  toil  of  daily  life  there  is  the  least 
care  to  provide  it,  while  in  the  better-class  resi- 
dential districts  we  find  they  are  invariably  well 
catered  for  in  this  respect.  Though  Mr.  Aldridge 's 
remarks  on  Dowlais  and  the  slums  in  the  Scotland- 
road  distrir-t  in  Liverpool  called  for  the  protests 


from  ?ilr.  Harpur  and  .Vldernian  Muirhead,  there 
can  be  no  doubt  that,  much  as  these  districts 
have  been  improved  of  late  years,  there  is  still 
great  room  for  improvement  on  sanitary  grounds, 
and  especially  in  the  provision  of  amenities. 

The  need  ior  obligatory  town  planning  in  nu'al 
districts  is,  in  Mr.  .-Vldridge's  opinion,  quite  within 
tiie  range  of  iiractical  politics.  Three-fourths  of 
the  secondary  roads  which  run  through  rural  areas 
are  less  than  20  ft.  \\'ide,-  and  many  of  these  will 
be  required  to  bo  widened  to  relieve  the  main 
roads,  or  for  the  agricultural  development  of  the 
district.'  As  it  is  estinuited  that  a  sum  of 
.£•2,5,000,000  has  been  paid  by  the  local  authorities 
of  tins  country  as  the  result  of  their  lack  of  fore- 
sight and  power  in  the  jiroper  planning  of  roads, 
the  necessity  for  giving  rural  authorities  power  to 
lay  out  roads  on  proper  lines  and  of  adequate 
widths  is  very  evident.  Mr.  Shawcross  is  of 
opinion  that  provision  should  be^  made  to  protect 
tlie  area  of  local  authorities  even  where  no 
development  is  going  on,  or  is  likely  to  happen 
in  the  near  future.  "  It  is  always  the  unexpected 
that  hapj)ens,"  and  the  introduction  of  a  new 
rail«-ay,  new  industries,  or  the  discovery  of 
mi.icrals  may  cause  rapid  and  unexpected  develop- 
ment. Prof,  .'\bercrombie,  in  his  paper,  referred 
to  Ciiester,  where  largo  industrial  works  just  out- 
side tlie  city  have  led  to  overcrowding  in  the 
p(X)rer  parts  of  the  city,  while  the  growth  of 
Doncaster  and  other  coal  districts  is  too  well 
known  to  require  fvn'thcr  proof  of  this  contention. 
The  preparation  of  obligatory'  schemes  should  be 
required  by  the  liCX'al  Government  Board,  but  the 
obligatory  provisions  should  be  as  sinqile  and  few 
as  possible,  leaving  the  more  detailed  and 
elaborate  scheme  to  be  prepared  later.  Tliese 
provisions  should  not  be  subject  to  compensation, 
and  no  compensation  should  be  given  for  improve- 
ments if  they  are  sucli  as  are  required  by  the 
by-laws.  Tlie  obligatory  provisions  should  include 
the  fixing  of  building  lines  and  the  direction  of 
new  roads,  the  limitation  of  buildings  per  acre, 
the  proportion  of  sites  of  dwelling-houses  to  be 
built  upon,  space  about  factories,  workshops,  and 
high  buildings,  varying  the  width  of  roads,  open 
spaces,  waiving  of  unnecessai-y  building  by-laws, 
and  securing  amenities  and  the  prevention  of 
nuisances.  iSIr.  Shawcross  suggests  that  all  roads 
should  have  the  buildings  60  ft.  apart  measured 
from  opposite  sides  of  the  road,  and  that  each 
building  should  be  set  back  10  ft.  from  the  road; 
also  til  at  land  for  widening  should  be  given  by  the 
land  owners.  The  need  for  providing  a  gi-eater 
jn'oportion  of  open  space  on  a  building  site  is  felt 
by  all  sui-veyors.  In  schemes  already  approved 
one-fourth  to  one-fifth  of  the  site  area  of  a  dwell- 
ing-house is  allowed  to  be  covered  with  buildings, 
but  under  the  by-laws  the  site  of  the  usual  work- 
man's cottage  has  barely  one-fifth  of  its  ai'ea 
unbuilt  upon.      While  there  is  very  little  in  the 
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paper  with  whic-h  surveyors  will  disagi-ee,  they 
will  find  in  it  much  that  is  useful  and  that  \\ill 
call  for  careful  consideration. 


Although  the  coiTespondence 
Transport  Reform,  which  has  appeared  in  our 
columns  during  the  past  few 
weeks  shows  that  there  is  some  difference  of 
opinion  coneeming  the  mei-its  or  practdcability  of 
Mr.  Gattie's  scheme  of  transport,  reform,  it  further 
shows  that  the  matter  is  one  which  has  an  un- 
doubted interest  for  municipal  engineers.  This 
being  so,  Mr.  Gattie  had  an  excellent  opportunity 
at  the  recent  Blackpool  meeting  of  the  Institution 
of  ^Municipal  and  County  Engineers  of  explaining 
the  engineering  detiiils  of  his  proposed  railway 
clearing-house  to  au  audience  of  engineers,  all  of 
■whom  are  practically  interested  in  pi-oblems  of 
transport-.  Although  his  lecture  was  listened  to 
with  interest  and  appreciation,  it  must  be  con- 
fessed that  he  did  not  succeed  in  making  the  best 
use  of  the  opportunity  jjresent-ed  t<x  him.  It  would 
probably  have  been  better  if  he  had  laid  less 
emphasis  upon  the  political  aspect  of  the  matter 
and  had  confined  himself  to  a  description  of  the 
engineering  details  of  the  scheme.  Our  readers 
must  by  now  l>e  familiar  with  tlie  nature  of  the 
proposed  reform,  which  consists  in  the  introduction 
of  goods  clearing-houses  in  all  large  centres 
throughout  the  country.  These  clearing-houses 
would  be  so  designed  and  equipped  «ith  such 
inachinery  as  to  facilit'ate  the  automatic  sorting 
of  goods  an-iving  to  them.  The  initial  cost  would, 
of  coui'se,  be  colossal,  but  so  it  appears  would  be 
the  annual  saving  upon  revenue.  The  figures  as 
stated  by  Mr.  Gattie  are  truly  astonishing.  For 
example,  he  states  that  by  the  adoption  of  the 
clearing-house  system,  tenninal  work  which  now 
accounts  for  more  than  90  per  cent  of  the  total 
cost  of  railway  transport  could  be  cairied  out  in 
1  per  cent  of  the  time  and  on  1  per  cent  of  the 
space  now  occupied  in  doing  this  work.  Further 
gigantic  economies  \\ould  necessarily  result  in 
rolling  stock,  labour,  and  many  other  directions. 
Indeed,  it  may  be  said  that  not  only  would  the 
whole  nation  have  the  advantage  which  it  does  not 
at  present  possess  of  quick,  cheap,  and  safe  goods 
transport,  but  that  at  the  same  time  the  railway 
companies  «-ould  eani  larger  profits  for  their 
shareholders,  and  be  able  to  pay  better  wages  to 
their  employees.  That  the  present  system  of  goods 
transport  is  essentially  uneconomical  is  beyond 
controversy.  Broadly  speaking,  it  may  be  said 
that  a  railway  goods  wagon  is  in  active  use  for 
but  3  per  C€nt  of  its  life,  the  remaining  97  per 
cent  being  wasted  in  detention.  Similarly,  with 
regard  to  locomotives  75  per  cent  of  their  energies 
are  consvuned  in  slumting  operations.  The  advan- 
tages claimed  for  the  clearing-house  are  that  by 
an  enormous  reduction  in  the  time  taljen  in  load- 
ing and  unloading  trucks  by  the  container  system 
these  trucks  would  be  in  active  use  for  a  corres- 
pondingly larger  projiortion  of  their  total  life,  and 
that  by  the  virtual  abolition  of  shunting  the  use- 
ful life  of  the  locomotive  would  be  similai-ly 
increased,  and  that  the  risks  to  life  and  limb 
attending  this  dangerous  operation  would  be 
eliminated. 

Mr.  Gattie  has  apparently  had  considerable 
difficulty  in  interesting  the  Boai'd  of  Ti-ade  aiid 
the  railway  companies  in  the  success  of  his 
scheme.  He  states  that  in  June,  1914,  the  German 
Government,  on  learning  of  the  idea  through  the 
daily  Press,  at  once  got  into  touch  with  liim 
tln-ough  the  Consul-General  in  London,  while  a 
visit  was  subsequently  paid  to  the  model  works 
by  a  representative  of  the  Ministry  of  Transpoi-t 
of  Berlin.  Whatever  opinion  any  individual  may 
hold  as  to  the  merits  of  the  reform  proposed,  it 
cannot  surely  be  contended  that  the  idea  having 
been  put  forward  bj'  a  man  of  Mr.  Gattie 's  experi- 


ence is  not  at. least  worth  the  most  serious  con- 
sideration. It  is  to  be  hoped  that  some  at  least 
of  the  members  of  the  institution  will  take  advan- 
tage of  the  invitation  to  pay  a  visit  to  the  works 
at  Battersea  and  to  see  for  themselves  a  demon- 
stration of  the  clearing-house  in  operation.  The 
thanks  of  the  institution  are  due  to  Mr.  Gattie  for 
having  gone  to  Blackpool  to  deliver  his  interest- 
ing lecture. 


.       .  At     a     recent     meeting     held 

...  p  t  p  under  the  auspices  of  that  very 
useful  body  the  London  Society, 
Mr.  Arthur  Crow  delivered  a  lecture  on  "  The 
Port  of  London — Past,  Present  and  Future, ' '  in 
which  he  discussed  the  provision,  to  be  made  on 
the  rather  startling  assumption  that  in  the  year 
1975  the  population  of  the  Metropolis  will  have 
reached  the  colossal  figure  of  twenty  millions. 
Before  the  lecturer  unfolded  his  vision  of  the 
future,  Lord  Devonport,  who,  as  chairman  of  the 
Port  of  London  Authority,  most  appropriately 
presided  over  the  meeting,  spoke  of  the  present 
position  of  the  Port-  and  the  work  that  has  been 
accomplished  in  connection  with  the  war.  He 
pointed  out  that  when  the  present  dock  improve- 
ments are  completed  there  will  be  no  less  than 
four  miles  of  new  quayage.  Moreover,  the  war 
has  increased  the  wai-eliousing  business  of  the  Port 
by  some  50  per  cent.  Hundi'eds  of  transports 
have  been  fitted  and  loaded  ;  eight  hundred  million 
pounds  of  oats  have  been  transfened  from  cargo 
boats  and  put  into  bags;  two  million  gallons  of 
rum  have  been  drawn  from  the  vats  into  jars  for 
use  by  the  troops;  while  the  Port  of  London  has 
also  bulked  and  packed  all  the  tea  consumed  by 
the  new  armies  during  their  training,  and  lent 
their  splendid  wreck-raising  plant  for  many  a 
ship  which  has  been  mined  or  torpedoed,  and 
which  would  otherwise  have  been  totally  lost. 

In  looking  to  the  future  of  the  Port,  Mr.  Crow 
was  strongly  of  opinion  that  if  the  evils  of  the 
past  are  not  to  he  rejieated,  it  is  essential  that 
ample  and  far-sighted  provision  should  be  made  at 
once  in  the  matter  of  arterial  roads.  Inasmuch, 
too,  as  the  free  and  rapid  transit  of  merchandise 
from  docks  to  manufactory  and  from  manufactory 
to  railway  and  Ijack  again  to  the  docks  is  a 
matter  of  primary  importance  in  regard  to  our 
connnerciail  supremacy,  the  allocation  of  specific 
areas  for  manufacturing  premises  in  close  prox- 
imity to  these  main  lines  of  communication  is 
also  desirable  wherever  possible.  Indeed,  it  may 
be  said  that  the  commercial  future  of  the  Metro- 
polis dei>end&  to  no  small  degree  upon  the  wisdom 
with  which  the  traffic  problem  is  faced.  With  an 
adequate  system  of  arterial  roads  of  sufficient  width 
to  allow  of  the  separation  of  fast  and  slow  traffic, 
and  tbe  provision  of  space  for  light  railways  or  elec- 
tric cars  running  either  singly  or  connected,  there  is 
no  reason  why  much  of  the  warehouse  and  factory 
work  may  not  be  transferred  from  the  central 
area  into  the  open  counti-v.  If  this  desirable  end 
is  to  be  achieved,  however,  a  well-considered 
scheme  is  necessary,  and  it  should  provide  for 
ample  and  unrestricted  means  of  intercommuni- 
cation between  the  docks,  railways  and  manufac- 
tories, rapid  means  of  transit  between  the 
central  area  and  the  docks,  both  for  passengers 
and  goods,  as  well  as  easy  transit  between  the 
industrial  housing  areas  and  the  docks  and  n.anu- 
facturing  areas.  In  short,  as  far  as  the  provision 
of  arterial  roads  is  concerned,  the  town  jjlanning 
of  Greater  London  must  be  dealt  with  as  a  ;,ingle 
problem,  although  the  filling  in  of  the  details  may 
well  be  left  to  the  several  local  authorities  con- 
cerned. We  entirely  agree  with  Mr.  Crow  that 
the  present  problem  of  the  growing  cojigestioii  in 
the  central  areas  is  one  of  serious  and  immediate 
concern,  and  remedial  measures  must  be  regarded 
in  the  light  of  Imperial  needs. 
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]\[ost  nuuucipal  engineei-s 
Public  Abattoirs,  will  j^gree  with  the  stat-enieiit 
made  by  Mr.  H.  A.  Brown,  the 
engineer  and  snrveyor  to  the  Weston-super-Msu'e 
Trban  District  Couneil,  at  the  beghniing  of  fclie 
pajx-r  which  he  re;vd  at  Bliickixxd,  that  there  is 
probably  no  branch  of  numicipal  work  which  ha« 
a  gi"eat-er  intluenee  upon  public  health  and  which 
has  hitherto  received  less  attentii>n  than  the  con- 
struction of  abattoir  buildings.  Some  years  ago, 
as  a  result  of  a  strong  agitation  in  favour  of 
slaught-er-house  reform,  a  Government  Com- 
mission of  Enquiry  was  appointed.  This  com- 
mission made  even"  jiossible  investigation,  con- 
sulted !ill  the  aut.horities,  and  visited  a  number  of 
abattoirs,  both  in  tiiis  country  and  on  the  Con- 
tinent. As  a  result  of  their  enquiries  the  com- 
mission came  to  the  conclusion  that  a  good  deal 
of  cruelty  was  going  on,  and  that  this  could  be 
prevented  by  greater  attention  being  given  to  the 
design  of  the  buildings  and  much  suffering 
obviated  by  the  adoption  of  improved  methods  of 
slaughter.  Their  report,  which  was  presented  in 
19(14,  reeonmiended  the  ;\doptiou  of  cert;\in  pi*in- 
cii)les  which  aiv  now  considered  elementary.  In 
the  first  place,  all  animals  awaiting  slaughter 
should  be  kept  apart  from  the  actual  slaughtering, 
so  that  they  can  neither  see  nor  smell  what  is 
going  on.  Again,  no  aJiimal  S'hould  be 
slaughtei-cd  until  all  traces  of  a  former  victim 
have  been  thoroughly'  Wivshed  away.  The  broiid 
principle  upon  which  a  modern  abattoir  should  be 
designed  so  as  to  comply  with  these  essential 
conditions  is  that  the  l)uildings  should  be  so 
aiTanged  that  the  animals  can  enter  at  one  end, 
go  through  the  sevez'al  pnicesses,  and  ultimately 
])ass  out  at  tiie  other  iiul  witliout  travei-sing  the 
same  bhx'k  twice  or  crossing  an  open  riiad«  ay. 

The  matter  of  abattoir  design  is  certainly  one 
in  which  this  country  lias  iK'en  far  l>ehind  other 
countries  on  the  Continent  of  Europe.  The  reason 
for  this  may  be  that  which  Mr.  Brown  suggested 
— namely,  tiiat  in  England  the  subject  of  slaughter- 
houses is  so  distasteful  to  the  majority  of  people 
that  its  consideration  is  shelved  to  tl>e  last  possible 
moment,  when  it  is  dealt  with  in  a  hurried  manner, 
the  slaughter-house  l)eing  considered  as  an  evil 
which  has  to  be  tolerated.  Abroad,  on  tlie  other 
hand,  the  subject  is  approached  from  the  humani- 
tai'ian  and  hygienic  standpoints  as  a  definite 
j)roblem  of  public  health  administration.  The 
result  is  that  in  many  continental  towns  the 
abattoir  is  placed  in  attiiK'tive  surroundings,  with 
shrubs,  trees,  and  gnu^s  plots  introduced  where- 
ever  possible,  all  walls  being  glazed  internally, 
and  a  complete  and  elaborate  system  of  meat 
inspection  being  established.  Mr.  Brown's  ex- 
])erienc6  in  regai-d  to  this  matter  at  Weston-super- 
Mare,  together  with  visits  which  he  has  paid  to 
other  institutions,  enable  him  to  speak  with  autho- 
rity on  a  question  the  importance  of  which  is 
certainly  far  greater  than  would  be  supposed  from 
the  small  amount  of  attention  that  it  receives. 


Reconstruction 
in  Dublin. 


The  harm  done  by  the  recent 
unfortunate  events  in  Dublin 
was  not  limited  to  the  material 
damage  caused  by  the  actual  destruction  of 
l)roperty,  and  a  further  etfect  is  now  being  felt  in 
the  dilficulty  of  re-establishing  trade  connections 
that  have  been  severed.  It  is  true  that  consider- 
able progress  has  already  been  made  in  clearing 
the  devastated  area  of  wreckage  and  debrin,  but  it 
is  impossible  to  keep  business  suspended  until  a 
permanent  scheme  of  reconstruction  is  earned 
out.  In  most  eases,  therefore,  temporary  premises 
are  being  jirovided  in  order  to  facilitate  the 
resumption  of  business.  We  gather  from  a  recent 
issue  of  our  contemporary  the  Freeman's  Journal 
that,  as  might  be  expected,  there  is  no  desire  on 
the  pax-t  of  the  city  authorities  or  of  anybody  else 


to  delaj"  mattei-s  by  a  single  day,  and  no  hindrance 
whatever  is  phw^ed  in  the  way  of  the  erection  of 
such  emergency  structures  as  tradespeople  may 
deem  suited  to  the  exigencies  of  the  moment. 
Several  of  these  are  in  jirocess  of  erection  or  in 
contenqilation,  and  it  will  be  a  considerable  time 
before  permaJient  jiremises  are^  generally  well 
advanced.  So  far  it  jvppeai-s  that  only  two  firms 
have  lixlged  complete  i)lans  for  their  new  esta- 
blishments ivnd  have  started  work  on  that  basis. 
It  is  surmised  that  some  few  othei-s  of  the  more 
prominent  traders  affected  will  follow  on  the  same 
lines,  but  for  the  great  majority  the  wooden 
structniT  will  have  to  suffice  for  the  present.  In 
the  words  of  a  prominent  city  official  who  has  to 
do  with  the  designs,  the  earlier  restoration  of  the 
ruined  area  will  be  very  much  like  the  fii-st  start 
of  a  pioneer  city  of  the  prairie.  It  is  the  intention 
of  the  coi'poration  to  deal  \\'ith  the  general  ques- 
tion of  reconstruction  by  n\eans  of  a  Bill,  aaid 
active  steps  are  alread\-  being  taken  to^^•ards  its 
prepiu'ation.  It  is  interesting  to  observe  that  one 
of  its  i)rfivisions  proposes  to  give  the  coi'poration 
a  regulating  po\\'er  over  the  designs,  and  a.n  effort 
will  also  be  made  to  get  controlling  powers  with 
regard  to  the  widening  of  narrow  thoroughfares 
in  so  far  as  they  \\erc  affected  by  the  destruction. 
.Vs  mattei-s  stand  at  present  the  corporation  has 
really  no  effective  control  of  the  designs.  They 
cannot  unreasonably  or  vexatiously  witliliold  their 
approval  of  plans  of  i)uildings  submitted  to  them, 
and  in  the  case  of  the  rebuilding  of  a  ruined  street" 
they  have  no  authority  in  llie  way  of  providing 
for  a  wider  thf>roughfare. 


National  Health 
in  War  Time. 


.Mr.  ^^'alter  Ijong,  in  reviewing 
the  work  of  the  Local  (iovern- 
nient  Board  on  Tuesday,  was 
able  to  present  quite  a  satisfactory  and  favourable, 
if  not  a  roseate,  impression  of  the  hygiene  of  the 
country  during  the  past  year.  There  have  been 
many  delicate  and  ditiicult  jiroblems  to  handle  in 
that  ))eri(>d  without  there  being  much  time  to 
s]3iU"e  for  deliberate  consideration  with  lespect  to 
details,  yet  the  public  health  has  been  maintained 
at  a  higii  standard.  Although  for  a  period  of  two 
years  tliere  have  been  enormous  numbers  of  men 
suddenly  collected  in  certain  areas,  where  there 
was  often  at  first  insufficient  accommodation, 
there  has  been  a  steady  decreeise  of  enteric  fever, 
while  "  there  wa-s  no  probability  of  any  danger 
from  smallpox."  This  latter  statement  argues  a 
high  note  of  official  confidence — much  too  high 
some  might  consider — but  if,  as  is  probably  the 
case,  it  has  reference  to  the  ])rovision  nuide  for  the 
isolation  and  treatment  ck  possible  patients,  it 
reflects  satisfactorily  tlie  activities  of  the  local 
authorities  in  I'egard  to  lujspitid  accommodation. 
Tlie  circumstances  under  which  these  conditions 
have  been  maintained  ought  not  to  be  overlooked 
by  the  public  any  more  than  they  will  be  forgotten 
by  the  responsible  officials,  who  in  conditions  of 
great  responsibility  have  contrived  to  "  caiTy  on 
the  sanitai-y  work  of  the  nation.  The  future,  as 
Mr.  Long  indicates,  has  much  in  store  for  us. 
There  will  be  need  for  the  immediate  ef>nsidera- 
tion  and  prompt  action  «ith  respect  to  bousing,- 
j)ublic  works,  and  further  health  provisions.  These 
subjects  have  been  more  or  less — rather  more  than 
less — in  a  state  of  suspended  animation  for  some 
time  past  owing  to  financial  exigencies,  but, 
according  to  the  statement  of  the  President  of  the 
Ijocal  Government  15oard,  they  are  being  carefully 
surveyed  by  the  E econstruction  Committee.  Mr. 
Long  was  obviously  justified  in  dealing  with 
departmental  jiroblems  in  a  spirit  of  optimism, 
and  it  may  be  added  that  ho  did  not  fail  to 
acknowledge  with  gratitude  the-  enormous  amount 
of  voluntary  work  that  has  been  so  nobly  pressed 
into  the  sei-vice  of  "  mitigating  existing  evils  and 
anticipating  future  needs." 


28 


THE   SURVEYOR  AND  MUNICIPAL 


July  14,   1916. 


My  Experience  with  Fine-Grade  Filters.* 

By   W.    H.   MAKEPEACE,  m.r.san.i.,    Sewage  Engineer  to  the  County  Borougli  of  Stoke-on-Trent. 


There  has  been,  at  one  time  or  another,  considerable 
controversy  as  to  the  life  of  a  fine-grade  filter.  In 
1912  I  brought  to  the  notice  of  the  Association  of 
Managers  of  Sewage  Disposal  Works  the  limits  of  this 
type  of  bed,  and,  as  a  further  four  years  have  passed, 
I  felt  it. would  be  of  sufficient  interest  to  record  my 
experiences. 

The  Royal  Commission,  in  their  final  report  respect- 
ing this  type  of  bed,  had  to  fall  back  on  that  all- 
important  word  "  if  "  in  the  conclusions  they 
arrived  at. 

Practically  the  whole  of  the  17  acres  of  filters  under 
my  control  at  present  are  of  the  fine-grade  type,  the 
upper  layers  varying  in  size  from  tV  in.  to  gin.,  4  in. 
to  gin.,  -ft  in.  to  gin.,  and  §  in.  to  fin.,  the  depth 
in  all  cases  being  12  in.  Underneath  this  is  a  layer 
of  g-in.  to  |-in.  cubes,  which  form  the  main  body  of 
the  filter,  and  this  is  supported  by  |-in.  to  1^-in.  cubes 
as  the  lower  layer  of  filter  media.  This  in  turn  is 
supported  on  12  in.  of  2-in.  cubes  overlying  the  under 
drains,  the  average  depth  being  6  ft. 

The  rate  of  distribution  per  square  yard  per  day  at 
the  Hanley  and  Fenton  works  is  200  gallons,  the 
upper  layer  in  this  case  being  g  in.  to  g  in.  and  |  in. 
to  -ps  in.  respectively.  At  the  Tunstall  and  Burslcm 
works  the  rate  is  about  17.5  gallons,  with  an  uii]>er 
layer  of  §  in.  to  |  in.  and  ft  in.  to  |  in.  respectively. 
At  Longton  the  rate  is  130  gallons,  the  upper  layer 
in  this  case  being  g  in.  to  tV  in. 

With  the  exception  of  Burslem,  the  tank  effluents 
from  the  five  works  maintain  a  steady  figure  of  11  to 
12  parts  per  100,000,  about  half  of  this  being  mineral 
solids.  At  Bursiem  the  solids  in  suspen!<ion  figure  in 
the  tank  effluent  averages  about    t".  ].;iits  per  100,000. 

The  method  of  distribution  at  llanley,  Fenton  and 
Longton  is  by  means  of  rectangulai-  power-driven  dis- 
tributors, which  are  arranged  to  distiubute  the  sewage 
on  to  the  beds  with  an  interval  of  rest  of  about  six 
minutes.  At  Burslem  and  Tunstall  the  distributors 
were  of  the  power-driven  rotaiy  type,  which  I  have 
recently  converted  to  automatic  rotaries.  It  is  gene- 
rally admitted  that  this  method  of  distribution  is  very 
good  at  the  former  three  works,  and  at  Burslem  and 
Tunstall  it  is  also  satisfactoi-y. 

After  twelve  years'  continuous  running  of  the  beds 
at  Hanley  works  it  has  not  been  necessary  to  renew 
or  wash  any  portion  of  the  area,  and  the  effluent  to- 
day still  remains  a  good  one.  No  choking  has 
occuri'ed,  and  the  matters  in  suspension  discharged 
on  to  the  beds  does,  contrary  to  expectations,  come 
away  regularly  and  freely  with  the  effluent.  For  the 
first  seven  years  there  was  practically  no  suspended 
matter  in  the  filter  effluent.  At  the  eighth  year  it 
rose  to  1'92,  with  a  greater  discharge  iiiimediately 
after  a  bed  had  been  i-estarted  from  the  resting  period. 
The  solid  in  suspension  figure  to-day  is  about  2'.5,  and 
this  I  attribute  very  largely  to  the  imperfect  tank 
effluent,  brought  about  chiefly  by  the  efforts  made  to 
work  the  plant  in  the  cheapest  manner  possible. 

KECOVERY  OF  BEDS  AFTER  BEST. 

It  is  very  surprising  to  find  how  rapidly  a  bed 
recovers  after  a  sliort  period  of  rest.  I  generally  find 
that  after  a  bed  has  taken  rest,  and  by  raking  over 
the  upper  layer  of  the  filter,  which  contains  the  bulk 
of  the  matters  remainijig  on  the  bed,  it  has  been 
perfectly  free,  and  will  keep  on  working  for  a  con- 
siderable period  without  signs  of  surface  pooling.  I 
find  that  the  surface  pooling  does  not  have  any  mate- 
rial eifect  on  the  effluent,  unless  it  is  allowed  to 
go  on  indefinitely. 

A  great  improvement  has  been  effected  in  the  effluent 
at  the  Burslem  works,  owing  to  the  proper  grading 
of  the  material  and  provision  of  under  drains,  with, 
of  course,  a  greatly  improved  tank  effluent.  The  sus- 
pended matter  has  also  come  away  quite  freely,  and 
causes  us  no  difficulty  as  far  as  choking  of  the  filter 
is  concerned. 

At  Longton,  where  we  have  the  very  fine  material 
at  the  surface,  the  rate  of  distribution  has  had  to  be 
reduced  to  130  gallons  per  day,  and  at  this  rate  con- 
siderable pooling  takes  place  after  a  month  or  six 
weeks'  continuous  working.  The  size  used  here  as  a 
top  layer  is,  from  my  experience,  too  fine,  because  of 
the  great  difficulty  of  obtaining  a  material  which   at 

*  Paper  read  at  the  Annual  Summer  Conference  of  the 
Association  of  Managers  of  Sewage  Disposal  Works  held  at 
Sheffield  last  Saturday. 


this  size  is  hard  enough,  and  which  would  not  easily 
disintegrate.  The  effluent,  however,  here  is  by  far 
the  best  in  the  department,  i^ractically  no  suspended 
solids  passing  with  the  effluent  from  the  bed,  with  the 
result  that  the  surface  soon  becomes  waterlogged 
and  a  rest  is  necessaiy. 

A  good  deal  of  this  difficulty  has  been  overcome  by 
forking  into  the  filtering  material  a  larger  size,  and 
to  a  great  extent  we  have  obtained  satisfactory  results. 

For  practical  use  I  am  satisfied  that  the  material  on 
the  Longton  beds  is  too  small,  because  it  will  not  allow 
any  great  variation  in  the  rate  per  yard  treated.  The 
most  useful  size  is  g  in.  to  g  in.  as  a  top'  layer, 
which  I  have  placed  on  two  beds  at  the  Burslem  works. 
These  readily  take  a  volume  equal  to  the  rat-e  of 
200  gallons  per  square  yard  per  day,  and  the  effluent 
is  a  very  good  one,  and  the  matters  in  suspension 
come  away  very  freely  from  tlie  bed. 

When  the  various  works  in  this  department  were 
designed  no  provisions  were  made  for  humus  tanks, 
as  at  that  time  it  was  not  thought  necessary.  I  have, 
however,  put  down  humus  tanks  at  Tunstall  with  a 
capacity  equal  to  2^  houi-s'  flow.  This  takes  practi- 
cally the  whole  of  the  matters  in  suspension,  and  the 
effluent  discharged  from  the  tanks  is  very  clear. 

LIFE    OF    FINE-GRADE    FILTERS. 

Although  the  Royal  Commission  in  their  recom- 
mendations consider  the  life  of  a  fine-grade  filter  to 
be  about  five  years,  I  find  that  after  thirteen  years' 
working  it  has  not  been  necessary  to  renew  or  wash 
any  of  the  filtering  material.  In  one  or  two  cases, 
however,  the  time  has  ai-rived  when  this  would  be  an 
advantage  to  the  discharging  power  of  the  bed,  prin- 
cipally at  the  Longton  and  Hanley  works.  The 
effluent,  however,  has  always  been  of  an  exception- 
ally good  character,  and,  as  we  are  on  the  banks  <.f 
veiy  small  streams,  this  is  an  important  matter  to  us. 

One  of  the  chief  tilings  to  aim  at  in  the  successful 
wox-king  of  a  fine-grade  filter  is  perfect  distribution 
of  the  sewage.  This  type  of  filter  will,  however,  stand 
a  more  varied  rate  of  flow  than  a  coarse-grained  filter, 
and  maintains  the  quality  of  the  effluent.  This,  in 
my  judgment,  is  due  to  the  rapid  splitting  up  of  the 
sewage  discharged  on  to  the  bed  through  the  greater 
number  of  interstices  and  smaller  area  than  is  the 
case  in  a  coarse-grained  bed.  With  this  type  of  bed 
you  are  able  to  deal  with  any  trouble  arising,  as, 
owing  to  its  size,  it  is  nearly  always  found  on  the 
upper  layer,  where  it  can  be  more  readily  controlled 
and,  if  necessary,  removed. 

I  need  hardly  remind  the  members  of  this  asso- 
ciation that  thd  most  important  thing,  in  order 
to  obtain  the  greatest  efflciency  from  this  type  of  bed, 
is  to  see  that  the  tank  effluent  is  as  perfect  as  possible. 
In  our  case  this  has  been  readily  obtained  by  simple 
sedimentation  in  rectangular  tanks,  and  immediately 
we  find  our  matters  in  suspension  increasing  beyond 
12  parts  per  100,000,  steps  are  taken  to  clean  out 
same. 

The  material,  used  in  the  filters  in  the  Potteries  is 
called  "  saggers,"  a  waste  product  from  the  pot  works 
which  has  been  fired  very  hard.  It  was  thouglit  years 
ago  that  tliis  would  disintegrate  very  rapidly,  but 
very  little  disintegration  has  taken  place,  and,  in  view 
of  the  size  of  this  material,  it  has  stood  the  test 
excejjtionally  well. 

Fine-grade  filters  work  better  when  the  sewage  is 
distributed  on  to  them  at  intervals,  and  I  find  that 
an  interval  from  three  to  six  minutes  gives  the  most 
satisfactoiy  results  over  a  continuous  and  lengthy 
period.  I  should  prefer  to  put  down  fine-grade  filters 
at  any  place  in  preference  to  coarse  filters,  if  it  is 
reasonably  possible  to  obtain  a  good  tank  effluent, 
because  the  purifica.tion  is  likely  to  be  more  thorough  ; 
but  time  has  proved  that  this  type  of  bed  will'  stand 
much  more  abuse  and  last  a  longer  period  than  was 
anticipated  some  years  ago. 

I  certainly  am  of  opinion  that,  under  j^roper  control, 
fine-grade  filters  will  not  become  permanently  choked  ; 
will  readily  discharge  liumus  after  two  or  three  years' 
working,  and  will  after  that  period  come  away  regu- 
larly, and  the  character  of  the  humus  will  lend  itself 
to  precipitation  as  readily,  and  will  be  in  a  more  inert 
condition  than  the  humus  from  a  coarse-graine<:l  filter. 
It  is  very  important,  however,  to  have  complete 
aeration,  and  the  under-drainage  of  the  filter  must 
be  as  complete  as  possible. 


,lri.\    I  I.    ni|( 


AND  COUNTY   ENGINEER. 
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The  Sewage  Problem. 


LATEST   DEVELOPMENTS   AND    POSSIBILITIES   OF   THE   FUTURE.* 

By    Dr.    SIDNEY    BAKWISE,    li.sc,    County    .Medical    OllictT   of    IlLaltli,    Derby.shire. 


\Vi-  Eiisli>-h  are  a  slow-tliinking  |itO|)K'.  It  lias  taken 
this  tfiriblf  war,  in  wliich  everything  which  ni-ikes 
life  wurth  living  is  at  stake,  to  chive  into  our  sluiiid 
htsads  tlie  obvious  truth  that  national  security  slnudd 
come  before  the  pursuit  of  wealth.  So  it  t<x>k  the 
epidemic  of  cholera  in  18,31  to  bring  home  to  our 
people!  the  necessity  for  providing  themselves  with  a 
proper  system  of  sewers.  In  18-1  J  a  Royal  Commission 
on  sjmitai-j'  conditions  of  towns  led  to  the  passing  of 
the  Towns  Improvement  Clauses  Act  of  1847,  and  the 
Tublic  Health  Act  of  184S,  under  which  a  general 
board  of  health  as  a  central  autliority  obtainc-d  power 
to  set  up  local  boards  of  health.  I  am  old  enough  to 
remember  seeing  the  water-carts  gi>ing  along  strc-t-ts  in 
a  suburb  of  Hirniingliani  bearing  the  title  "  Local 
Board  of  Health."  The  designation  was  a  good  one, 
but  the  princijde  under  whicli  tluy  were  appointt^d  was 
(iilbertian,  for  it  was  the  districts  in  which  sanita- 
tion was  neglecti-d  which  could  set  up  tlusi'  local 
boards — not  the  ]irogressive  districts,  but  the  districts 
with  a  death  rat<-  liigher  than  '2;i  per  1,()00. 

.-\s  the  ix'sult  <if  the  Sanitary  Commission  sitting 
from  ISO!)  to  1S71,  the  Lncal  (iovernment  Board  was 
set  up,  and, the  Public  Health  .Vet,  the  sheet-anchor 
of  sanitary  adniiiiisi  latimi  of  this  country,  was  passed 
by  L<ird  Ii«-aconsfield  iu  1875. 

.\s  far  as  the  question  of  sewage  disposal  is  con- 
cerne<l.  the  first  commission  w;i,s  appointed  in  18/j7, 
and  they  reported  in  \^('>o.  The  commission  was  calleil 
into  existence  as  the  result  nf  the  sewering  i>t  towns 
carried  out  as  preventive  wurk  against  cholera  under 
the  .\cts  of  Parliament  already  mentioned.  In  1S(;S 
another  commission  was  app'ointrd,  which  made 
several  reports,  the  last  bi'ing  IH74.  Up  to  this  time 
the  treatment  of  sewage  consiste<l  of  thr<v  processes — 
chemical  precipitation,  broad  irrigation,  and  inter- 
niitt<-nt  land  filtration.  The  commission  reportocl  that 
all  thest>  'processes  might  be  relied  upon  to  remove 
matters  in  suspension,  but  that  the  b<"st  results  were 
obtained  by  intemiittent  fdtration. 

.\nother  commission  was  a])pointed  in  1882  to  report 
on  the  system  under  which  the  sewage  of  London  was 
discharge<l  into  the  Thaints.  aiul  what  measures  should 
be  applied  for  reme<lying  any  nuisance  if  such  was 
found.  In  1S84  they  rejiort,.,!  that  evils  did  exist 
which  demanded  prompt  remedy,  and  that  by  chemical 
pri-cipitation  the  licjuid  might  be  sufficiently  free  from 
noxious  matters  to  be  discharged  at  the  present  out- 
falls, but  not  |)ennanently. 

The  Local  Governm<>nt  Board  have  made  it  their 
practice  to  be  bound  by  the  findings  of  the  various 
commissions.  In  jiractice  it  has  hsid  an  unfortunate 
result.  As  far  as  the  purification  of  sewage  is  con- 
c<>rned  it  is  not  any  advantage  to  an  authority  to 
produc<>  a  good  effluent — it  is  the  local  aufhoiities 
lower  down  th<!  stream  who  obtain  the  Ix'nefit  of  a 
good  effluent  or  who  suffer  inconvtunienco  if  the  (affluent 
is  bad;  so  that  until  th<-  Local  Government  Ad  of 
1888  was  passed,  bringing  rivers  boards  and  county 
councils  into  exislenct-,  local  authorities  had  not  the 
incentive  of  "  self-int<Test  "  to  produc<>  the  best 
effluents,  and  in  con.s<quence  earned  out  the  schemes 
which  cost  least. 

FAILURES.  ' 

The  system  of  throwing  sewage  disposal  schemes 
open  to  competition  has  resulted  in  a  certain  type  of 
engineer  studying  the  pap>r  rc<piirements  of  the  Local 
Government  Board,  basiil  on  tlie  recommendations  of 
various  Ivoyal  Coniniissions,  so  as  to  put  a  scheme 
before  the  local  authoiity  with  tho  sole  object  of 
obtaining  the  sanction  of  the  L(x;al  Government  Board 
to  it.  The  result  wa.s  that  twenty-five  years  a(.'o.  it 
is  no  exaggeration  to  .-ay,  nine-tenths  of  the 
sewage  schemes  in  the  country  were  failures.  Broad 
irrigation  schemes  had  been  adopted  where  the  land 
was  (piite  unsuitable,  and.  worse  than  this,  stiff  clay 
land  was  .sanctioned  for  intermittent  filtration,  pro- 
vided it  was  lightened  by  engine  ashes. 

I  was  appointed  to  take  charge  of  the  public  health 
department  of  the  County  of  Derbyshire  in  1891.  At 
that  time  the  only  methofl  of  sewage  disposal  in  the 
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county,  except  at  Long  Eaton  and  Buxton,  was  by 
land  irrigation.  In  the  two  places  mentioned  there 
weiv  precipitation  schemes,  and,  needless  to  say,  the 
effluents  were  vinsatisfactory.  As  most  of  the  land  in 
the  county  is  stiff  clay,  as  a  first  step  I  advocalc'd 
taiik  treatment  and  precipitiition  in  addition  to  broad 
irrigation,  and  woiks  on  these  lines  were  carried  out 
at  .-Vlfreton,  Chesterli^^ld,  Ilkeston.  Heanor,  Chajwl-en- 
le-Frith,  New  Mills,  and  Burton-on-Trent.  The  result, 
although  a  great  iinprovement,  was  not  altogether 
satisfactory. 

In  the  early  'nitu'ties  schemes  of  precipitation  and 
artificial  filtration  through  filters  composed  of  mate- 
rials the  size  of  peas,  covered  with  a  layer  of  sand, 
were  adopted,  and  gave  good  n-sults,  but  ncpiirc-d 
constiint  attention.  I  r<-fer  to  what  was  known  at  the 
tiniii  as  the  lnt<'rnalional  Sewage  Company's  proc<'ss. 
These  schemes  proved  (hat  sewage  could  be  purified 
without  large  areas  of  land. 

About  the  same  time  Mr.  Dibdin  elaboialvd  his 
contact-bed  process,  and  an  acre  of  experimental  (-on- 
tact  IkkI  was  put  down.  Following  on  this,  Mn 
Cameron,  of  Exeter,  called  attention  to  the  part  play<-d 
by  bacteria  splitting  u|)  organic  matter  in  what  ho 
called  a  septic  Uink.  The  greatest  credit  is  due  to 
htm  for  his  imaginative  tou<h  in  calling  a  tank  a 
"  septi('  tank,"  binause  it  riveted  attention  on  the 
function  of  bactc-ria  in  the  purification  of  sevva.L'c. 

In  1S<)7  I  prcpare<l  a  rixume  of  principles  involved 
in  the  purification  of  sewage,  in  which  I  laid  down 
that,  as  far  as  Derbyshire  was  concerned — 

(1)  The  land  would  purify  by  broad  irrigation  the 
sewage  of  from  25  to  1(10  persons  to  the  acre. 

(2)  If  preci|)itation  was  also  adopted  it  would  purify 
the  sewage  of  some  2(10  to  400  persons  to  the  acre. 

(.'})  That  on  limit«l  areas  of  suitable  soil  the  sewage 
of  some  .5(X)  to  GOO  i)ersons  to  the  acre  could  hv  piiiified 
pni\i(Kd  the  sewage  underwent  preliminary  cheinical 
pr<'i-ipitalion. 

(I)  That  the  s<<wage  of  some  2,000  jiersons  could  bo 
purilii-d  by  ch<'mical  precipitation  and  subsequent 
filtration  through  specially  prepared  filters  of  coal, 
ccike,  i)olarite,  burnt  ballast,  &c. 

I  then  stated  what  was  subsecpu'iil  ly  found  by  th(^ 
Hoyal  Commission — that  an  artificial  process  was 
advisable,  exce|)t  wlwre  sandy  or  fine,  gravelly  land 
could  be  obtained  at  about  i;100  jier  acre. 

Tlu'  first  sewag<^  filters  were  coviMxd  with  sand, 
whi<-li  was  a  constant  source  of  trouble. 

The  next  step  forward  was  the  elimination  of  (his 
lay«"r  of  sand,  the  sewage  being  sprayed  over  the 
filters  through  fixed  perforated  |)ipes.  To  get  a  suffi- 
cient siiray  over  the  surface  of  tho  filter  a  consider- 
abU<  head  was  required.  To  make  (,li<(  application  of 
the  tank  effluent  in(<'rmittent,  various  mechanical 
devices  were  ad()pt<xl  —  tippers,  automatic  valves 
actuated  by  floats,  and  automatic  syphons.  Continuous 
drip  filters  were  also  brought  out,  such  as  Stoddart's 
and  Colonel  Duckett's. 

In  the  same  yt<ar  (18<)S)  the  Iloyal  Commission  on 
Sewjigo  Disiiosall  was  ap|)oinled,  and  in  1901  they 
issued  an  interim  report  in  which  it  was  admittiM:!  that 
it  was  practicable  by  artificial  pnK'esses  to  produce 
stable  effluents  which  might  bo  discharged  into  any 
stream.  The  point  I  wish  to  make  is  that  local  autho- 
riti<>s  wore  in  advance  of  (he  central  authorities. 

Following  on  the  interim  rei)ort  of  the  Royal  Com- 
mission, the  question  which  first  excited  public  atten- 
tion was  the  relative  advantages  of  jiercolating  filters 
and  contact  beds.  In  the  same  year  as  the  Royal 
Commission's  intt^rim  report  I  published  a  small 
work  on  the  bacteria^l  purification  of  sciwago,  in  which 
I  summarised  tho  relative  advantages  and  dis- 
advantages of  filters  and  contact  bods,  and  summed  up 
in  favour  of  filters.  Tho  main  advantage  of  contact 
beds  was  that  no  dis(  ributor  was  necessary.  I  pointed 
out  that  to  obtain  good  results  from  filters  the  mate- 
rial must  bo  quite  free  from  dust,  and  tho  particles 
should  be  from  i  in.  fxi  |  in.  in  size.  In  the  same 
report  I  pointed  out  the  advantage  of  revolving  arms 
over  fixed  distributors.  In  Derbyshire  we  have  not 
found  it  necessary  to  adopt  any  patented  revolving 
arms. 

Since  the  final  report  of  the  lloyal  Commission  was 
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])ublished  a  most  striking  development  has  taken  place 
in  the  nitrification  of  sewage  without  filters. 

One  of  the  fixed  ideas  that  everyone  had  who  has 
touched  the  problem  of  sewage  iJurification  is  that  Sir 
Edward  Frankland  had  proved  tliat  sewage  could  not 
be  purified  by  direct  aeration  ;  that  no  river  in  England 
was  long  enough  to  purify  the  sewage  that  flowed  into 
it ;  and  hundreds  of  men  must  have  experimented  on 
sewage  by  blowing  air  through  it.  It  remained  for 
Dr.  Fowler  and  Messrs.  Ardem  and  Lockett,  and  at 
Salford,  Mr.  jMelling,  and  Messrs.  Martin  and  Duck- 
worth on  a  practical  scale  to  prove  that  sewage  could 
be  nitrified  by  activated  sludge  and  aeration.  The 
part  played  by  bacteria  and  infusoria  was  never 
dreamed  of  at  the  time  Sir  Edward  Frankland  made 
his  experiments.  There  may  be  many  changes,  such 
as  physical,  chemical  and  electrical,  taking  place  to- 
day which  we  do  not  appreciate,  and  we  must  guard 
against  taking  an  unscientific  and  dogmatic  attitude. 

The  practicability  depends  upon  the  cost.  On  this 
account,  where  there  is  sufficient  fall  for  the  oxidising 
process  to  take  place  on  artifioial  filters  without 
pumping,  the  activated  sludge  process,  involving  as 
it  does  practically  the  cost  of  pumping,  is  out  of  court. 

When  pumping  is  necessary,  whether  the  activated 
sludge  process  will  Income  a  practical  proposition  or 
not  depends  upon  the  ability  of  the  engineer  to  get 
over  mechanical  difficulties. 

The  first  Salford  experiments  never  professed  to  be 
a  final  exposition  on  this  point,  but  a  demonstration 
that  sewage  could  be  pumped  by  aeration  by  means 
of  activated  sludge,  both  in  fill  and  draw  tanks.  In 
these  experiments  the  air  is  blown  in  through  nozzles, 
and  it  is  obvious  that  the  great  bulk  of  the  air  blown 
through  the  sludge  and  sewage  is  not  used  up.  To  get 
over  this  difficulty  Messrs.  Jones  and  Attwood  brought 
out  their  diftusers  of  cast-iron  boxes  with  porous  tile 
covers.  The.se  diffusers  have  this  advantage  over 
nozzles,  that  the  air  is  blown  out  in  the  form  of  small 
bubbles. 

There  are  two  desider.ata  required  for  the  process:  — 

(1)  Aeration. 

(2)  Oontiniious  mixing  so  as  to  bring  the  whole  of 
the  sewage  into  intimate  contact  with  the  activated 
sludge. 

I  think  that  agitating  the  sewage  could  be  done  more 
economically  by  mechanical  mixers  than  by  blowing 
in  air,  especially  if  tanks  without  corners  were 
designed  specially  for  this  purpose. 

With  regard  to  the  aeration,  it  should  be  borne  in 
mind  that  the  work  is  done  by  the  oxygen  which  is 
dissolved,  and  when  saturated,  the  amount  taken  up 
IS  only  7  parts  per  1,000  by  volume.  There  can  be  no 
doubt  that  the  amount  of  air  being  pumped  in  is  in 
excess  of  what  is  required  for  aeration. 

THE  SHEFFIELD  EXPERIMENTS. 

Since  coming  to  this  conclusion  I  have  had  an 
opportunity  of  seeing  the  suggested  experiments  made 
by  Mr.  Haworth,  the  chemist  in  charge  of  the  Sheffield 
works.  Mr.  Haworth  is  agitating  his  sewage  by  a 
mechanical  agitator  and  blowing  air  into  the  sewage 
by  an  extremely  efficient  form  of  screw,  consisting  of 
three  screw  propellers  driven  off  one  shaft,  and  has 
found  that  to  saturate  the  sewage  vfith  oxygen,  it  is 
only  necessary  to  use  this  aerator  for  two  minutes 
every  half-hour. 

When  you  have  seen  Mr.  Haworth's  experimental 
installation,  I  am  sure  you  will  agree  with  me  that 
the  Sheffield  investigation  opens  up  a  new  field  of 
thought  and,  like  all  that  comes  from  Sheffield,  goes 
a  long  way  towards  making  the  new  process  a  business 
proposition. 

A  miscroscopic  examination  of  tlie  activated  sludge 
shows  it  to  be  teeming  not  only  with  bacteria,  but  also 
with  infusorial  life.  These  bacteria  and  infusoria  are 
not  "  anchored  "  as  they  are  in  percolating  filters  and 
contact  beds. 

This  leads  to  special  difficulties.  The  sludge  contain- 
ing the  organisms  which  do  the  work  sometimes  floats, 
sometimes  settles.  The  conditions  under  which  it  does 
one  or  the  other  will  have  to  be  discovered  and  special 
arrangements  will  have  to  be  devised  to  prevent  the 
sludge  washing  over.  Again,  when  manufacturing 
wastes  are  discharged  which  are  inimical  to  the 
organisms,  the  process  of  purification  will  stop 
abruptly.  In  times  of  heavy  storms  there  will  be  a 
risk  of  the  organisms  being  washed  out  of  the  tanks. 
It  appears  to  me  that  the  future  use  of  this  new  process 
will  be  in  combination  with  existing  processes  of 
purification,  but  that  it  is  not  fair  to  judge  the  new 
process  by  experiments  on  existing  plants."  Works  to 


carry  out  this  j.rocess  should  be  specially  designed. 
Tlie  tanks  in  which  the  activated  sludge  is  working 
should  have  no  corners,  should  probably  Ix?  circular, 
and  the  whole  of  the  sewage  should'  be  kept  on  the 
move  by  some  mechanical  process,  and  the  tanks 
should  be  used  continuously  night  and  day.  The 
separation  of  the  sludge  should  take  place  in  a 
specially  designed  tank  with  a  sloping  bottom  at  a 
high  pitch,  and  the  clarified  fluid  should  be  removed 
through  floating  arms.  Again,  in  the  tank  where  the 
aeration  takes  place,  I  think  it  is  quite  worth  while 
considering  the  advisability  of  having  suspended 
shallow  filters  of  coke,  a  foot  deep,  on  tlie  top  of  the 
tank  through  which  the  air  would  bubble  continuously 
and  which  might  be  drawn  out  of  the  tank  in  a  cage 
for  aeration. 

RESEAKCH    WORK. 

In  conclusion.  1  want  to  call  public  attention  to  the 
necessity  for  the  practical  research  work  which  is 
being  done  by  memliers  of  our  association  being  linked 
up  with  the  work  done  in  our  universities.  If  we  are 
to  succeed  as  a  nation,  the  linking  up  of  practical 
affairs  with  our  higlier  educational  establishments 
must  be  much  more  close  in  the  future  than  it  has 
been  in  the  past.  There  are  many  problems  in 
connection  with  the  purification  of  sewage  which  are 
obviously  matters  for  university  research.  The 
engineering  students  in  the  university  of  Sheffield 
should  all  have  tlie  opportunity  of  sitting  at  the  feet 
of  such  men  as  Mr.  Haworth.  It  is  only  by  getting 
in  touch  with  the  practical  working  of  schemes  such 
as  that  of  the  city  of  Sheffield  that  the  problems  which 
have  to  be  solved  can  ever  come  to  the  knowledge  of 
the  professors  of  chemistry,  electricity,  biology,  of  the 
university.  iMuch  bigger  grants  from  the  State  are 
required  to  enable  these  investigations  to  be  made. 
The  progress  whicli  Germany  has  made  commercially 
is  largely  due  to  the  State  subsidising  university 
professors  who  have  worked  for  the  benefit  of  German 
manufacturers. 

We  owe  the  activaited  sludge  process  to  the  fact 
that  the  university  of  Manchester  was  coupled  up  to 
the  practical  working  of  the  Manchester  sewage  puri- 
fication scheme,  and  that  Dr.  Fowler  was  working 
for  the  corporation  and  for  the  university.  This  is 
as  it  should  be.  iind  if  we  are  to  succeed  this  kind 
of  connection  must  be  multiplied  in  future  all  along 
the  line. 


Contractors'  Claim  for  £97,000. — After  twenty-eight 
days'  hearing,  the  action  of  Messrs.  Spencer,  Santo  & 
Co.,  Limited,  contractors,  against  H.M.  Office  of  Works 
was  settled  on  Tuesday.  The  plaintiffs  claimed  £97,000 
balance  alleged  to  lie  due  by  the  defendants  in  con- 
nection with  the  cost  of  the  building  of  the  new 
Local  Government  Board  offices  in  Wliitehall.  The 
defendant-s  agreed  to  pay  £3,000,  each  of  the  parties 
to  pay  their  ow  i  costs. 

Canals  and  Waterways. — In  reply  to  a  question  in 
the  House  of  Connnons  on  Monday  as  to  whether 
any  steps  had  been  taken  to  consider  the  advisability 
of  making  prepanitions  for  carrying  out  any  part  of 
the  recommendations  of  the  Royal  Commission  on 
Canals  and  Waterways  as  a  matter  of  national  benefit 
and  with  a  view  to  mitigating  labour  difficulties  which 
were  likely  to  arise  on  demobilisation.  Mr.  Harcourt 
stated  that  the  recommendations  in  question  would 
be  borne  in  mind  in  considering  the  problems  that 
would  arise. 

Revenue  from  Refuse. — The  British  De-Tinning 
Company,  75  New-street,  Birmingham,  are  arranging 
for  a  meeting  of  reiireseutatives  of  local  authorities 
to  l)e  held  in  Loudon  for  the  purpose  of  explaining 
their  scheme  for  enabling  those  bodies  to  utilise 
waste  metals — such  as  are  found  in^  town  refuse — 
which  have  hitherto  been  expoTted  to  Germany  and 
Austria.  Among  the  public  bodies  which  have  already 
made  a  working  agreement  with  the  company  is  the 
Southwark  Borough  Council.  The  company  has 
agreed  to  erect  a  building  and  plant  at  tlie  i^'Ianor- 
place  depot,  at  a  cost  of  £3,000.  When  fini.'=hed  this 
is  to  be  handed  over  in  w'orking  order  to  the  council, 
who-  in  consideration  are  to  pay  the  company  50  per 
cent  of  the  additional  profits  made  by  its  use.  There 
is  one  hard-and-fast  stipulation,  and  that  is  that  the 
profits  on  the  undertaking  shall  not  be  less  than 
wliat  the  council  was  already  obtaining  liy  the  sale 
of  its  waste  tins,  Ac.  The  council  are  taking  prac- 
tically no  risk,  as  tlie  company  are  finding  customers 
for  the  metal  produced,  which  is  to  be  paid  for  at 
pre-war  rates,  and  any  profits  will  be  equally  divided. 
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Public  Abattoirs:   A  Comparison  of  British  and 
Continental  Practice/ 

By    H.   A.  BROWN,    Engineer   and    Surveyor   to   the    Weston-super-Mare   Urban    District  Council. 


A?  might  be  expected  from  the  origin  of  the  word, 
France  was  actually  the  first  European  country  to 
establish  public  abattoirs  on  anything  like  satisfactory 
lines,  and  the  fine  buildings  at  La  Villette — erected 
nearly  fifty  year.=  a,e;o — are  still  in  advance  of  those 
of  many  Continental  towns.  Germany  has  developed 
the  modern  slaughter-house  system  in  a  wonderful 
manner,  and  her  abattoirs  to-day  are,  as  a  whole,  the 
finest  in  Europe,  but  Switzerland  and  Holland  in 
certain  inst-<inces  are  not  far  behind;  indeed,  for 
practical  purposes,  and  considering  the  restricti\^ 
legislation  which  hampers  local  authorities  in  this 
country,  the  fine  abattoirs  at  Edinburgh  will  compare 
favourably  with  some  of  the  Continental  ones,  and 
althouirh  the  writer  cannot  speak  from  personal 
experience,  he-  understands  that  the  old  slaughter- 
houses at  Belfast  have  now  been  transformed  into  a 
most  complete  range  of  buildings  for  this  work.  It 
is,  however,  unpleasant  to  remember  that,  notwith- 
standing the  enormous  strides  made  in  this  country 
in  sanitary  science  in  recent  years,  the  fact  remains 
that   in   the    twentieth  crntiirv.   while   Paris  has  two 


the  difference  between  the  two  systems  is  to  compare 
the  plans  shown  on  Figs.  1  and  2.  The  former  is  that 
of  a  typical  English  abattoir  for  a  town  of  6'1.(HX) 
persons,  erected  at  a  cost  of  e7.l«)0.  while  the  latter 
represents  a  Continental  abattoir  erected  at  a  cost  of 
ClS.dOO  for  a  town  of  2().000  population.  In  this 
country  the  iirevailiim  idea  seems  to  have  been  to 
crowd  as  much  as  i)ossible  on  to  a  small  and  often 
Linsuitable  site;  the  general  arrangements  being  made 
quite  regardless  of  any  consideration  for  the  animals. 
Oiu>  writer  on  the  subject  says:  "  It  is  hard  to  realise 
that  a  country  like  ours,  with  such  a  complete  sanitary 
system,  public  baths.  &c.,  can  tolerate  for  a  moment 
the  utterly  puerile  erections  that  have  been  thrown 
up  from  time  to  tinVe  and  dignified  by  the  name  of 
•  Public  .\battoir.'  .\ftcr  having  visited  nearly  all  the 
l)ublic  abattoirs  of  note  in  England,  the  writer  can 
only  state  that  the  average  English  abattoir  is  a 
di.sgrace  to  our  national  intelligence,  and  that  a  worse 
set  of  buildings  could  hardly  be  designed." 
These  are  strong  statements,  on  which  the  author 


enninienf    to    make,    but 


Fifi.  1. — -Bkitish  Abattoir. 


of  the  finest  nmnicii)al  abattoirs  in  the  world  and  no 
private  slaughter-houses,  London  has  nearly  300 
private  ones,  and  not  a  single  municipal  abattoir. 
The  buildings  at  Islington  and  at  Deptford  are  not 
taken  into  account ;  the  former  are  hopelessly  out  of 
date,  and  the  latter  are  used  only  for  the  killing  of 
imported  cattle.  We  have  nothing  to  compare — 
except  the  two  previously  mentioned — with  the 
Continental  abattoirs,  either  in  design,  organisation 
or  general  arrangements,  and  the  cause  of  this  is  not 
far  to  seek.  In  England  the  subject  of  slaughter- 
houses is  .so  di.stasteful  to  the  majority  of  people  that 
the  consideration  of  it  is  shelved  until  it  becomes 
pre.s.sing,  then  it  is  dealt  with  in  a  hurried  manner,  as 
an  evil  which  must  !«;  tolerated,  wliile  abroad  it  is 
approached  both  from  the  humanitarian  and  hygienic 
.standi)oints,  and  those  engaged  in  this  class  of  work 
are  regarded  a?  i)ersons  who  are  discharging  the  most 
valuable  public  duties.  Indeed,  the  social  status  of 
an  abattoir  .superintendent  on 'the  Continent  is  not 
lower  than  that  of  the  avera^'c  professional  man. 
The  most  prac-tical  illustration  that  can  be  fjiven  of 

•  From  a  paper  i)resented  at  the  recent  annual  meetiriK 
of  the  Institution  of  Municipal  and  County  'Eugiueers  at 
Blackpool. 


suggests  that  every 
engineer  to  whom  this 
(piestion  is  referred 
should  visit  the  Con- 
tinental abattoirs  before 
pre|iaring  his  plans. 
He  will  find  palatial 
buildings  in  attractive 
sniroundings,  with 
shrubs,  trees  and  grass 
plots  introduced 
wherever  possible,  every 
wall  in  the  place  glazed 
i  Ji  1 0  r  n  all  y,  marble 
slab  bed  1  ai  r  ages, 
slaughter-halls  wherein 
the  animals  are  treated 
in  a  most  humane 
manner,  and  a  complete 
and  elaborate  system  of 
meat  inspection.  In 
Eiiglanil  it  is  snppo.sed 
that  such  expenditure 
is  wastefid,  but  .such  a 
su]i|iosition  is  hardly 
tenable  in  view  of  the 
fact  that,  notwithstand- 
ing the  enormous  capi- 
tal expenditure,  there  is 
not  a  single  public 
abattoir  in  Germany 
which  is  not  self-sup- 
porting. While  in 
England  a  prolonged 
and  costly  legal  battle 
has  to  be  entered  upon 
in  order  to  nnike  any 
advance,  however  slight, 
in  these  nratters,  in  other  countries  any  public  autho- 
rity is  empowered  under  the  existing  law  to  close 
private  slaughter-hou.ses,  and  erect  new  public  abattoirs 
whenever  they  choose  to  do  so,  making  such  charges 
as  are  sufficient  to  maintain  the  buildings,  pay  the 
interest  and  sinking  fund  on  the  capital,  and  redeem 
any  sums  payable  to  the  butcher  liy  way  of  compensa- 
tion in  those  ca.ses  where  private  slaughter-houses 
have  been  compulsorily  closed.  In  some  towns  8 
per  cent  is  allowed  as  the  maximum  to  cover  capital 
charges,  and  curiously  enough'  the  authorities  are 
further  empowered,  if  they  so  decide,  to  ■continue  this 
charge,  even  after  the  loan  has  heen  redeemed.  It 
is  noteworthy  that  the  period  of  repayment  is  longer 
than  is  customary  in  this  country,  and  the  following 
percentages  from  the  balance  .sheet  of  one  large 
Continental  abattoir  will  be  of  interest:  — 

Depreciation  on  buildings         ...      3'()0 

M:ieliinery      13-00 

Fittings  anil  a|)plianees lU'fll) 

Lighting.    iVe 15-00 

Cold  stora-e 15-00 

This  distribution  of  some  of  the  profits  was  made  to 
absorb  the  surplus  funds, and  thefiguresdo  not  include 
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any  repayiueiit  in  respct.'!.  of  the  loan.  A  point  of 
interest  to  be  noted  is  that  tJie  same  or  heavier  cliarsres 
are  levied  in  the  case  of  imported  meat  as  in  respect 
'of  animals  killed  in  the  abattoirs,  so  that  no  revenue 
is  lost  to  the  lowri  by  the  butchers  purchasing  foreign 
meat.  The  following  table  may  be  taken  as  illustrative 
of  the  charges  "in  force  in  some  towns  in  Germany  for 
slaughter  dues:  — 

Beasts     -      

Pigs 

Calves  

Sheep  

And.  in  addition,  special  cliarges  may  lie  levied  for 
veterinary  inspection.  Tlie  following  are  the  charges 
in  vogue  in  Weston-super-Mare  and  are  representative 
of  tlie  average  charges  in  this  country:  — 


s. 

d. 

s.    d 

4 

6  tr 

r>   R 

2 

6 

1 

1 

0 

6 

d. 


Beasts 1  0 

Pigs  0  6 

Calves U  6 

Sheep  0  3 

It    is   also    worthy   of   note   that    our    Continenta.1 
neighliours  have  solved  the  question  of  compensation 


excellent  way  'in  which  the  blocks  are  planned  in 
relation  to  each  other,  all  separated,*  either  by  open 
or  covered  passages.  -Provision  is  niade  for  liorse 
slaughtering,  and  there  is  a  cold  store  and  ice-making 
plant,  the  latter  no  doubt  being  a  profitable  under- 
taking. The  one  thing  missing  which  is  found  in 
most  abattoirs  in  Germany,  is  a  bar  or  beer  hall. 
These  canteens  are  provided  in  many  places,  and 
result  in  considerable  profit  to  the  town  authorities, 
and  in  a  few  instances  there  are  also  restaurants. 
The  area  of  ground  covered  by  the  buildings  in  this 
case  is  about  4J  acres.  The  fault  of  the  Continental 
system  appears  to  be  that  a  similar  design  is 
considered  applicable  to  every  conceivable  set  of 
conditions.  For  example,  if  one  enquires  the  basis 
upon  which  the  dimensions  of  the  various  buildings 
are  calciUated.  one  is  referred  to  a  talile  vrhich  sets 
out  that  for  every  person  x  sq.  ft.  must  be  allowed, 
and  this  appears  to  be  strictly  adhered  to,  the  result 
tafeing  that  in  towns  of  fluctuating  populations  money 
is  needlessly  wasted  if  the  maximum  population  be 
allowed  for,  and  the  premi.ses  are  inadequate  if  the 
minimum  or  average  is  taken. 

It  is  admitted  that  the  broad  principle  u|ion  wliicli 
modern    abattoirs    sliould     lie    desianed    is    that    tlie 


to  o 


I  1'^ 


Fig.  2. — Geeman    Abattoih. 


for  the  closing  nf  private  slaughter-houses  by 
increasing  the  charges  for  the  u.se  of  the  abattoir  in 
proportion  to  the  amount  actually  jtaid.  with  the 
result  that  very  few  of  the  claims  have  lieen  admitted, 
and  in  the  majority  of  cases  have  been  ultimately 
withdrawn.  This  points  to  the  advisability  of  .securing 
Parliamentary  powers  before  proceeding  with  schemes 
of  this  nature.  Another  point  to  which  attention 
sliould  he  called  ia  that  in  most  cases  on  the 
Continent  a  charge  is  made  for  inspection  of  these 
abattoirs,  but,  what  is  more  important,  nothing  is 
wasted,  all  (the  b.y-products,  even  to  the  sewage, 
being  treated  in  some  form  or  other,  for  the  extraction 
of  everything  of  value,  an  example  which  might  be 
followed  in  this  country  with  advantage.  Practically 
similar  arrangements  may  be  seen  in  Switzerland  and 
Holland,  and  in  these  countries,  and  so  thoroughly  has 
the  question  been  dealt  witli  that  no  one  is  permitted 
to  trade  as  a  butcher  unless  he  has  served  his 
apprenticeship,  and  possesses  a  certificate  of  good 
health  and  competency. 

BASIS    OF    DESIGNS. 

A  glance  at  Fig.  2  will  show  how  complete  are  the 
arrangements    for    the    various    processes,    and    the 


animals  enter  the  buildings  at  one  end  and  go  through 
the  various  stages,  ultimately  i)assing  out  at  tlie 
other  end  without  having  to  go  tlirough  the  same 
block  twice,  or  across  an  open  roadway,  and  there  are 
other  conditions  which  api)ear  to  be  im|)ortant.  The 
site  should  clearly  lie  easy  of  access  for  the  persons 
using  the  abattoirs;  it  should  adjoin  l)otli  the  railway 
and  the  cattle  market,  so  as  td  facilitate  the  delivery 
of  cattle  and  to  avoid  the  danger  and  annoyance 
caused  by  their  lieing  driven  through  the  streets. 

If  noxious  trades  .'such  as  gut-cleaning  and  boiling 
are  to  be  carried  on  in  the  abattoirs  (which  certainly 
should  be  the  case)  some  consideration  will  have  to 
be  given  to  the  prevailing  winds  sO'  as  to  avoid  a 
nuisance  in  the  town,  and  it  is  undoubtedly  an 
advantage  to  plan  the  buildings  in  the  direction  of 
the  outfall  so  that  the  sewage  docs  not  have  to  pass 
through  the  town  sewers,  particularly  if  blood  is 
allowed  to  enter. 

[Mr.  Brown's  paper  included  some  particulars  of 
the  recently  opened  abattoirs  at  Weston-super-Mare, 
but  these  buildings  having  been  fully  described  in  our 
issue  of  January  28th  last,  It  is  unnecessary  to 
reproduce  the  matter.] 
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ANNUAL  SUMMER   CONFERENCE  AT  SHEFFIELD. 


I 


The  annual  summer  conlert'iu-e  of  the  A^sijciatiun 
of  Mauiigors  of  Sewage  Disi>osal  Works  took  place  at 
Sl>i-flield  on  Saturday  last.  The  proceedings,  which 
included  the  delivery  of  the  customary  presidential 
address,  readint;  of  pajiers  and  visits  to  works,  (ipcnoil 
at  the  town  hall,  where  the  members  were  aocurdod 
a  hearty  welcome  to  the  city  by  tlie  Lord  Mayor  (Mr. 
V.  A.  Warlow).  The  attendance  at  the  moetins 
included  Dr.  Sidney  Barwise  (Derby  County  Council). 
president.  Aldermen  S.  Osborn  <Sheflield),  W.  K. 
Kothwtll  (Bury),  G.  Lawrence  and  R.  W.  James  (West 
Kent  Sewerage  Board);  Councillors  G.  C^ark  (Chester- 
fields C.  W.  Eothwell  (A.shton^nder-Lyne).  J.  A. 
Noston  (Manche.ster) ;  Messrs.  C.  F.  Wikc  (Sheffield), 
A,  B.  Cooniter  and  A.  Scott  Murray  (West  Kent 
Sewerage  Board).  R.  Giles  (Burton),  G.  Harford 
(Maidenliead).  R.  Otter  (Leicester),  H.  Lmnb  (Tod- 
morden),  Alfred  Stone  (Bulcote),  Charles  H.  Ball 
(Manchester),  W.  Tonilin.son  (('hesterfield),  CJliarles 
Griffiths  (Heywood),  H.  Kdwards  (Manchester).  G. 
Fowler  (Bri^'hou'se),  Z.  De?g  (Stamford).  H.  K.  Part- 
ridge (Stourbridge),  C.  M.  King  (Barnsley).  A.  Degg 
(Standford).  A.  Booth  (15atlev).  C.  Adkin  (Worsboro' 
Dale),  R.  W.  Adkin  (Worsboro'  Dale),  J.Bolton  (Bury). 
J.  W.  Gaskell  (Honley),  J.  Taylor  (Sutton),  D.  Robert- 
.'son  (Garfield).  W.  Cann  (Fent<>n),  Henry  Burrows 
(Doncasteri',  John  Priest  (Bath),  Norman  Hall  (Ret- 
ford), Robert  Lee  (Ramsbottom),  William  I'attinson 
(Milnsbridge),  J.  H.  Garner  (Huddersfield).  W.  D. 
Scouller  iChester).  W.  J.  Ashley  (Oldbury).  K.  Tyson 
(Queensbury),  J.  W.  Hartley  (Stoke-oii-TrenI).  J. 
Clifford  (Nuneaton).  J.  Sheldrake  (Ossctt).  Frank 
Naylor  (Denby  Dale).  R.  Higginbottom  (Tluirn.scoe), 
A.  V.  Reynolds  (LoUL'tonl,  George  Altv  (Ramsbottom), 
H.  G.  Foule  (Sheffield).  H.  Olw-er  (Rotherhani).  A. 
Booth  (Batley).  J.  Jones  (Oldbury),  Thomas  Barlow 
(Denton),  B.  Bntterworth  (Crompton),  O.  Wilkinson 
(Manchester),  James  Bogden  (Crompton).  Frederick 
Hanibleton  (Newca.stle,  Staffs).  W.  J.  Hadfield  (Shef- 
field). W.  L.  Angell  (Sheffield),  William  Jackson 
(River.s  Board.  Sheffield).  Charles  E.  Wood  (Chester- 
field). R.  Frazer  (Chesterfield).  K.  Sutcliffc  Law 
(Haslingden),  H.  W.  Stafford  (Dukinficid),  A.  Apple- 
white (Lincoln),  J.  H.  Ker-haw  (Rotherbam).  W,  H. 
Makepeace  (Stoke-on-Trent).  John  Haworth  (Sheffield) 
and  J.  B.  Croll  (Richmond  Main  Drainage  Works), 
secretary.  Letters  of  rcLTct  for  non-attendance  were 
received  from  Messrs.  Baldwin  Latham,  past-pre.si- 
dent.  Percy  Williams,  W.  H.  Duckworth.  P.  Gilmartin 
and  J.  H.  Abbott. 

The  Lord  Mayor,  in  his  address  of  welcome, 
observed  that  Sheffield  had  spent  during  the  past  few- 
years  approximately  £350,()i)o  "on  sewage  disposal 
works.  The  corporation  now  had  in  liand  a  scheme 
of  further  extension,  which  had  received  the  a^jproval 
of  the  Local  Government  Board,  but.  owing  to  the 
war,  had  teen  dropped.  The  question  of  trade  wastes 
was  one  which  he  thought  ought  to  receive  the  special 
attention  of  the  association.  If  they  could  dispose  of 
those  wastes  on  modern  and  scientific  lines  without 
causing  any  disadvantage  in  other  directions,  they 
would  confer  a  considerable  benefit  on  the  whole 
eomnninity. 

Dr.  Sidney  Barwise,  county  medical  officer  of  health, 
Derljyshire.  afterwards  delivered  his  presidential 
address — reprodiiced  on  another  page— a  vote  of 
thanks  being  accorded  to  him  on  the  proposition  of 
Mr.  J.  H.  Barford  (Maidenhead),  seconded  by  Mr.  R. 
Giles  (Burton-on-Trent).  As  managers  of  sewage 
works,  said  Mr.  Barford.  they  would  feel  very 
encouraged  I)y  what  had  fallen  from  Dr.  Barwise. 
Several  of  Dr.  Barwi.se's  predecessors  in  the  chair 
had  \>een  medical  officers  of  health,  and,  looking  at  the 
interests'of  the  as.soeiation,  he  was  V>ound  to  say  that 
was  about  the  best  source  from  which  they  could 
derive  their  presidents. 

"  My  Experience  with  Fine  Grade  Filters  "  was  the 
title  of  a  paper  presented  by  Mr.  W.  H.  Makepeace, 
ASSOC. M.iN.ST.c.E.,  borougli  scwage  engineer  of  Stoke- 
on-Trent.  The  contribution  is  reproduced  elsewhere 
in   this   issue. 

Mr.  J.  Bolton  (Bury),  in  moving  a  vote  of  thanks 
to  the  author,  said  the  figures  which  Mr.  Makepeace 
gave  were  a  revelation  when  they  recalled  how 
in   the   earlier   day-   they    were   given    to   imdirstand 


the  aiuuunt  of  suspended  matter  put  on  a  fine-grain 
bed  would   raijidly   choke  up   the  filter. 

The  vote  of  thanks  was  seconded  by  iNIr.  A.  V. 
Rkynolos   (Liinglnii),    and   carried. 

ACTIVATED    SLUDGE    EXPERIMENTS    AT 
SHEFFIELD. 

Mr.  John  IIawortii.  I'.c.s.,  manager  and 
chemist  of  the  Shcfliold  Scwage  Di.sposal  Depart- 
ment, followed  with  a  paper  describing  the  city  sewage 
disiiosal  works  and  experimental  works.  This  paper 
also  will  be  found  on  another  page. 

.Mr.  C.  H.  Ball  (Manchester),  in  moving  a  vote  of 
thanks  to  Mr.  Haworth,  said  there  could  be  no  doubt 
that  the  question  of  activated  sludge  was  one  which 
overshadowed  every  other  form  of  sewage  treatment 
at  the  present  lime.  He  was  uncertain  how  many 
years  ago  it  was  since  Mr.  Haworth  had  been  conduct- 
ing his  experiments;  he  had  gone  on  regardless  of 
faihn-cs,  and,  so  far  as  he  could  see,  had  gone  on 
until  at  the  present  momeJit  he  was  leading 
in  this  subject.  Manchester,'  of  course,  had  been 
closely  associated  with  the  question,  and  at  both  the 
Davyhulmc  and  the  Withington  works  they  were 
increasing  the  exiierimental  plant.  The  question  was 
in  it.-  infancy,  and  while  it  could  be  taken  up  by  all 
and  sundry,  it  could  not  but  go  forward.  To  those 
who  had  not  tried  the  method  he  would  .seriously 
recommend  it.  The  position  of  Marichester  as 
regarded  trade  wastes  was,  nnfoitunalely,  somewhat 
similar  to  that  of  Sheflield.  He  had  to  contend  with 
a  considerable  quantity  of  acid  wastes,  which  had  a 
marked  effect  on  the  iiacteria  in  the  activated  sludge, 
and  it  was  a  question  which  they  would  have  seriously 
^o  consider  as  to  how  these  occasional  heavy  doses 
of  acid  waste  were  to  be  met.  Mr.  Haworth,  he 
noticed,  had  a  considerable  discharge,  and  one  of 
the  results  had  lieen  that  the  tank  went  out  of  action 
tor  sever.il  weeks.  That  was  very  serious,  l>ecause 
they  could  not  have  sewage  works  going  out  of  action. 
In  r<'gard  to  the  distribution  of  air,  there  were  many 
methods  being  tried  at  jiresent.  The  porous  tile  was 
one.  Ill  Manchester  they  liad  made  several  experiments. 
For  instance,  they  had  used  an  open  pipe,  the  air  from 
which  came  up  in  large  bubbles.  That,  however, 
meant  an  excess  of  air,  and  they  wera  anxious  that 
the  minimum  amount  of  air  should  be  used.  The 
experiments  which  they  had  conducted  had  shown 
them  that  one  of  the  tiles  which  gave  the  best  results 
was  the  "  Filtros,"  an  American  product,  though  this 
was  rather  expensive.  They  had  q^Jso  experienced  the 
trouble  of  cracked  tiles.  When  that  occurred  the 
whole  of  the  air  at  the  point  affected  was  discharged, 
the  sludge  became  stagnant,  and  the  process  went 
out  of  action  at  that  particular  spot  until  the  tile 
was  replaced. 

Mr.  J.  H.  Kershaw  (Rotherham),  in  seconding  the 
vote  of  thanks,  said  that  after  what  would  be  seen 
on  the  visit  to  the  works  in  the  afternoon  he  thought 
it  would  be  agreed  that  the  activated  sludge  process 
was  not  going  to  be  worked  by  any  system  of  porous 
tilcjs  or  air  coinpres.sors.  The  question  of  the  effect 
of  trade  wastes  on  this  new  process  was,  of  course, 
very  important,  for,  as  had  been  said,  they  could  not 
afford  to  stop  a  ytank  for  weeks.  As  a  result  of  ex- 
periments with  a  sewage  containing  gas  liquor  refu.se, 
he  had  found  that  sulphur  cyanide  could  be 
eliminated  by  this  air-blowing  process,  though,  of 
course,  it  could  not  l>e  done  on  a  big  scale. 

Mr.  W.  H.  Makepeace  (Stoke-on-Trent)  said  he  had 
always  maintained  that  the  solution  of  the  sewage 
jiroblem  would  come  from  a  direction  such  as  this. 
He  had  an  opportunity  some  years  ago  of  seeing  the 
Manchester  experiments  being  conducted  on  these 
lines,  but  felt  from  his  observations  at  the  time  that 
the  mo.st  formidable  oh.stacle  in  the  way  of  the  develop- 
ment of  the  expi'riinents  was  the  amount  of  ai-r 
required.  After  reading  the  jiaper  it  had  occurred 
to  him  that  in  his  cylindrical  arrangement  Mr. 
Haworth  had  a  possible  means  of  economising  the 
air.  The  only  point  that  had  occurred  to  him  was 
how  long  it  took  to  agitate  the  sewage  and  to  bring 
about  the  result.-,  he  had  recorded.  The  success  of 
this  proposition  depended,  of  cour.se,  very  much  on 
that.     With    the    object    of    reducing    the    enormous 
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consuiiipt'on  nf  air  he  had  been  condu-cting  experi- 
ments witli  tliree  or  tour  vessels,  the  surplus  air 
from  the  first  of  which  was  conveyed  in  turn  to 
the  others.  The  results  he  obtained  were  quite 
satisfactory,  and  the  amount  of  air  required  to  bring 
about  the  purification  was  dependent  entirely  on 
the  ninnber  of  vessels  used. 

The  vote  of  thanks  was  pas.?ed. 

Mr.  H.iwoRTH,  in  replying  to  the  points  raised, 
stated  that  tlie  actual  expernnents  in  aeration  com- 
menced some  foiir  or  five  years  ago,  when  they  were 
dealing  with  the  question  of  some  form  of  secondary 
treatment.  The  position  at  Manchester  as  regarded 
trade  wastes  was  evidently  the  same  as  at  Sheffield. 
He  had  known  .samples  of  sewage  at  a  given  time 
contain  as  nuich  as  2  parts  per  100,000  of  free  sul- 
phuric acid — tliat  was  where  the  wastes  were  dis- 
charged in  the  vicinity  of  the  sewage  works. 
It  was  one  of  the  problems  in  connection  with  the 
process.  At  Sheffield  there  had  been  a  considerable 
amount  of  fungoid  growth  inside  the  porous  tiles,  and 
the  fact  that  there  had  been  no  such  trouble  at 
Manchester  showed  the  desirability  of  each  sewage 
being  treated  on  its  merits.  With  regard  to  the 
question  of  the  selling  of  the  sludge  as  manure,  he 
was  always  suspicious  when  fortunes  were  spoken  of 
in  connection  with  that.  As  a  matter  of  fact  there 
was  cozLsideralile  prejudice  against  the  use  of  sewage 
manures;  farmers  he  had  met  had  a  great  objection 
to  it  and  there  was  also  the  sentimental  objection  of 
the  public.  The  question  had  been  asked  how  long 
it  took  to  get  the  effluents  of  which  he  had  given 
particulars.  For  some  time  he  worked  the  tank — in 
which  there  v/as  no  blowing — by  filling  it  once  a 
day.  He  had  filled  it  more  often,  and  he  found  at 
the  present,  time  that  he  could  get  an  effluent  with 
an  oxygen  absorption  of,  say,  1-5  per  100,000  in 
from  two  to  three  hours.  It  was  his  intention  to 
work  one  of  the  exi)eriments  to  destruction — to 
increase  the  load  until  the  treatment  ceased. 
Concluding  his  remarks.  Mr.  Haworth  said  he 
was  anxious  that  the  develoimient  of  the 
activated  sludge  process  should  be  taken  up  on  a" 
sound  basis.  They  knew  how  often  sewage  managers' 
difficalties  were  increased  by  having  works  hastily 
l)ut  down  before  a  process  was  properly  thought  out. 
He  did  not  want  that  to  happen  with  tliis  process. 


MIDDLESEX  ROADS. 

COUNTY    ENGINEER    AND    ECONOMICAL   MAINTENANCE. 

The  condition  of  the  main  and  subsidised  roads 
maintained  by  the  urlian  and  rural  district  councils 
in  the  county  of  Middlesex  is  dealt  with  in  the 
eighteenth  annual  report  of  the  county  engineer, 
Mr.  H.  T.  Wakelam,  m.inst.c.e.,  f.g.s. 

"With  the  continuance  of  the  war,"  says  Mr. 
Wakelam,  "and  the  consequent  withdrawal  of  further 
labour  from  the  roads,  adverse  maintenance  condi- 
tions are  now  being  experienced  in  the  county  to  a 
far  greater  extent  than  during  1914-15,  and  the  ques- 
tion of  providing  even  jiassable  surfaces,  especially 
on  some  of  the  macadamised  roads  carrying  heavy 
traffic,  is  becoming  an  increasingly  difficult  problem. 
Owing  to  the  unavoidable  difficulties  an  informal 
conference  with  the  engineers  and  surve.vors  of  the 
different  local  authorities  was  held,  with  a  view  to 
endeavouring  to  frame  some  sort  of  procedure  under 
which  the  best  and  most  economical  measures  could 
l->e  employed. 

"  .\t  the  conference,  which  took  jjlace  at  the  end 
of  1915,  I  impressed  u]ion  the  various  engineers  and 
surveyors  jiresent  (he  need  for  keeping  the  various 
roads  to  a  fair  standard  of  repair  by  carrying  out  as 
much  '  patching '  work  as  ^possible ;  and  at  the  same 
time  I  asked  them  to  economise  as  much  as  possible 
in  the  direction  of  scavenging  and  watering,  with  a 
due  regard  to  sanitary  requirements  from  a  health 
point  of  view.  Tlie  point  was  emphasised  that  it 
was  not  sound  economy  to  allow  any  given  road  to 
get  into  such  a  state  of  disrepair  as  would  necessi- 
tate a  large  expenditure  upon  it  at  the  end  of  the 
war,  and  this  was,  1  think,  fully  appreciated  by  all 
present.  Since  the  conference  the  question  of  eco- 
nomical maintenance  has  resolved  itself  into  a  serious 
problem.  At  present,  owing  to^the  requirements  of 
the  War  Office,  and  other  faetors,  it  is  difficult  to 
carry  on  road  works  of  any  kind.  Labour,  transport, 
and  supplies  of  materials  are  extremely  limited  and 
uncertain,  and  in  my  judgment  it  will  only  lie  by 
the  tar-painting  work,  now  being  earrivd  out   on  the 


surfaces  of  many  macadamised  roads,  that  tliese  will 
be  made  sufficient  for  the  summer  months.  During 
the  forthcoming  winter  a  deterioration  is  to  take 
place. 

STORAGE    OP    MATERIAL. 

"I  call  attention  to  tliis  point,  so  that  all  the 
highway  authorities  of  the  county  may  take  time  by 
the  forelock,  and  store  as  much  material  as  possible 
during  the  intervening  months  and  before  bad 
weather  sets  in.  Further,  wood  blocksi,  asphalt, 
asphaltic  materuils,  &c.,  bave  advanced  so  much  in 
price  that  should  supplies  of  metalling,  of  a  basaltic 
or  granite  nature,  become  more  difficult  to  obtain, 
it  will  be  almost  an  impossibility  to  go  to  the  exi>ense 
of  i_>ermanent  surfacings.  It  will  therefore  be  recog- 
nised how  difficult  it  will  become  to  carry  on  road 
works  under  such  conditions,  unless  provision  is 
made  in  advance,  and  it  is  only  fair  to  ask  that  the 
indulgence  of  the  public  may  be  extended  to  the 
county  council,  and  also  to  the  other  authorities, 
should  any  of  the  main  roads  drift  into  a  state 
which  may  appear  to  be  unworthy  of  a  great  county 
like  Middlesex. 

WOBK    AFTER    THE    WAR. 

"The  reinstatements  of  roads  at  the  end  of  the 
war,  which  I  have  already  mentioned,  will  no  doubt 
furnish  employment  for  large  numbers  of  men.  In 
addition  to  the  arrears  of  work  in  connection  with 
water-bound  roads,  there  are  several  miles  of  wood- 
paved  carriageways  in  the  county  which  will 
probably  have  to  be  renewed.  Should  the  Road  Board 
te  amalgamated  with  the  Local  Government  Board 
it  will  l>e  well,  when  the  time  arrives,  for  applica- 
tions to  be  submitted  to  the  Local  Government  Board 
for  grants  towards  the  anticipated  reconstructions 
which  will  have  been  chiefly  caused  through  the 
character  of  the  traffic  the  roads  of  the  county  have 
been  carrying  during  the  greater  part  of  the  last  two 
years.  In  connection  with  the  total  estimated  cost. 
£17,515,  of  tar-painting  work  on  the  main  light  raO- 
way  and  subsidised  roads  of  the  county  during  the 
ensuing  year,  an  application  for  a  grant  has  been 
submitted  to   the  Road  Board." 

The  various  reports  in  detail  follow,  attention 
lieing  called  in  several  cases  to  the  necessity  for 
repairs  alongside  the  tramway  margins.  In  a  com- 
parative statement,  iirinted  as  an  appendix  to  the 
county  engineer's  report,  the  total  cost  per  mile  of 
maintenance  and  loan  repayments,  in  respect  of  main 
roads  maintained  V>y  the  county  council,  is  given 
for  the  past  three  years.  The  difference  is  shown  to 
be  very  considerable  in  some  cases — e.g..  Bath-road. 
1913-141  £623  17s.  j.er  mile,  1914-15,  £951  10s.;  Kingston 
and  Staines  road.  £459  8s.  8d.  and  £550  13s.  2d. ; 
Bu.shy  Park,  £517  10s.  3d.  and  £587  10s.  lid.;  Staines- 
road.   £866  17s.  6d.  and  £993  8s.   lid. 


Hull's  Petrol  Substitute. — The  recent  report  that 
Mr.  F.  W.  liriikiiell.  the  city  engineer  of  Hull,  had 
made  a  contract  l"r  .six  months  with  a  local  firm  of 
producers  for  the  supply  of  a  petrol  substitute  at  is.  6d. 
per  gallon  proves  to  be  inaccurate.  The  corporation, 
we  are  infonned  by  Mr.  Bricknell,  are  buying  what  is 
equivalent  to  "  Taxibus  "  at  "  Taxibus  "  price. 

Leeds  Sewage  Works. — In  the  course  of  the  annual 

insiiection  of  the  Leeds  sewage  imdertaking  at 
Ivnostrop,  recently.  Alderman  Oldrod  gave  some  de- 
tails of  tlie  Knostrop  scheme.  Tlie  total  cost,  he 
said,  would  be  £1,277,000.  Of  this  sum,  £207,000  was 
for  new  main  seweis.  Since  1908  the  committee 
Iiad  expended  on  land  and  works  £477.639.  There 
were  current  contracts  entered  into  and  remaining 
incomplete  to  the  value  of  £375,tK)0,  and  of  these 
they  had  carried  out  work  to  the  value  of  £172.000. 
The  cost  of  operating  the  sewage  works  last  year  wa* 
£13.681  as  compared  with  £12,134  the  year  before; 
the  difference  was  accounted  for  by  rates  and  taxes, 
coal,  and  increased  wages  and  war  allowances.  The 
working  cost  of  treating  1,0U0,(M10  gallons  of  sewage 
last  year  was  £2  10s.  7d.,  an  increase  of  8s.  4d.  as 
compared  with  the  previous  year.  Last  year  they 
pumped  a  daily  average  of  15,tKXi.()O0  gallons  of 
.sewage,  out  of  which  was  extracted  no  less  than 
36,000  tons  of  pressed  sludge  cake.  Of  this.  5,000 
tons  was  sold  to  farmers  as  manure,  and  31,000  had 
been  tipped  on  to  the  Jow-lying  lands  of  the  estate, 
at  a  cost  of  about  9d.  jier  ton.  They  had  l>een  trying 
to  find  means  of  making  tfie  sludge  cake  more  sale- 
able, and  when  the  war  broke  out  they  were  on  the 
point  of  experimenting  with  machinery  to  render  the 
cake  into  powder,  in  which  form  they  might  be  able 
to  get  farmers  to  use  it  more  extensivelv. 


JiLY  14.   1910. 


AND  COUNTY  ENGINEER. 
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ALEXANDRA  BRIDGE,  PIETERMARITZBUR6. 


THE     CANTILEVER     PRINCIPLE     IN     REINFORCED 
CONSTRUCTION. 

About  three  years  ago  tlie  Pietenuaritzburg 
Municipal  Council  decided  to  replace  an  old  wooden 
bridge,  which  for  thirty-five  years  had  carried  the 
main   road  over  the  Unisindu.^i   River   from   thf  citv 


former  was  less  costly  to  construct  and  maintain,  that 
it  had  a  longer  effective  lite,  and  would  prove  more 
elegant  in  appearance.  Mr.  James  Just  Niven, 
M.iNST.c.E.,  the  borou'jh  engineer  of  Pielermaritzhurg, 
who  \vas  primarily  responsible  for  the  design, 
consulted  with  the  Trussed  Concrete  Steel  Company. 
Limited,  and  engaged  them  to  prepare  the  detail 
drawings  for  the  reinforced  concrete  work  on  the 
Kahn  svst«?m  of  reinforcement. 


Alexandra   Bridge,   Pietermabitzburg,   Natal. 


proper  to  the  suburbs  of  Scottsville,  Alexandra-road 
and  Pentrich.  Preliminary  designs  were  prepared 
for  the  new  bridge  to  determine  whether  it  woiild  be 
advisable  to  use  steel  or  reinforced  concrete  in  the 
i:ew  structure. 

After  careful  consideration,  the  council  decided  in 
favour  of  the  reinforced  Concrete  bridge,  because  it 
was  .shown  that  in  compari-on  with  a  steel  bridge  the 


The  new  bridge  was  opened  to  traffic  about  the 
middle  of  last  year,  and  has  fulfilled  all  expectations 
in  regard  to  the  method  of  construction  adopted.  It, 
is  a  gracefid  strinUire,  in  a  beautiful  setting  of  green 
foliage,  with  the  fTmsindusi  River  flowing  underneath 
at  a  depth  of  4>>  It.  below  the  level  of  the  roadway. 

The  bridge  ccmpri-ses  two  symmetrical  cantileveis, 
each  resting  on  a  pier  of  mass  concrete  built  on  the 
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solid  rock  bed  of  tlie  river.  JThe  principles  of  Ihe 
design  of  this  bridge  are  similar  to  those  eniploy<'d 
in  the  desi.sn  of  the  famons  cantilever  bridge  over 
the  Firth  of  Forth,  and  this  is  probably  the  first 
occasion  on  which  such  principles,  hitherto  used  only 
in  structural  steel  bridges,  have  been  adopted  in  tlie 
case  of  a  reinforced  concrete  bridge. 

In  this  instance  the  cantilever  members  are  curved, 
thus  giving  the  appearance  of  an  arched  bridge  with 
a  central  span  of  75  ft.,  flanked  at  either  end  liy  a  half 
arch  of  38  ft.  s])an.  The  entire  weight  of  the  bridge, 
and  of  any  uniformly  distributed  live  load  upon  it, 
us  well  as' any  combination  of  loads  balanced  about 
a  supporting  pier,  are  carried  by  the  cantilevers,  and 
are  transmitted  as  vertical  loads  to  the  two  piers. 

The  centre  span,  consisting  of  the  two  half  canti- 
levers abutting  each  other,  is  also  designed  as  an 
arch  to  provide  for  any  unequal  loading  upon  it. 
Any  unbalanced  load  on  the  two  end  spans  is  can  ied 
by  the  half-arch  cantilevers  acting  as  beams  supported 
at  one  end  on  the  main  pier  and  at  the  other  end 
liy  the  light  abutments  constructed  at  the  extreme 
ends  of  the  bridge.  This  arrangement  has  produced 
a  desisn  which  is  not  only  economical  in  the  use  of 
materials,  but  which  requires  very  light  end  abut- 
ments, becau.se  tlie  maximum  load  they  will  be  called 
upon  to  carry  at  any  time  will  be  only  that  due  to 
inequality  of  loading  without  the  weight  of  any  portion 
of  the  main  structure. 

The  bridge  is  170  ft.  long  and  30  ft.  wide  between 
the  parapets,  having  two  footpaths  each  .5  ft.  \\\i\r 
and  a  roadway  20  ft.  wide.  The  two  outside  .ik'Ih  .^ 
are  20  .ft.  apart  with  the  5-ft.  footpaths  cantilevered 
from  the  decking  of  the  roadway.  This  adds  to  the 
pleasing  appearance  of  the  bridge. 

The  bridge  was  designed  to  carry  a  maximum  load 
of  two  12-ton  traction  engines,  each  hauling  a  train 
of  six  trucks  loaded  to  6  tons  each,  with  an  additional 
distributed  live  load  of  loo  lb,  per  -ii|Mr.  ft.  IniiihMli- 
ately  after  its  completion  .md  lirluir  il  \v;i  (.|niiiMl 
to  traffic,  the  bridge  was  tested  by  lunning  a  iri-liui 
steam  roller  over  it.  The  maximum  defle<-tiiin 
recorded  was  about  one-twentieth  part  of  an  inch,  (.r 
one-eiehteen-hundrodth  part  of  the  span.  Upon  the 
removal  of  the  loa.l  Ihe  bridge  assumed  its  normal 
condition. 

The  total  cost  of  the  bridge  was  £5,625,  which 
included  the  cost  of  the  demolition  of  the  old  struc- 
ture, the  erection  of  temporary  bridges  and  other 
works,  the  formation  of  the  macadam  roadway,  the 
footpaths,  the  electric  lighting.  &c.  Whilst  the  bridge 
was  being  erected  the  opyiortunity  was  taken  of  raising 
its  height  some  feet  abnv,.  tbp  l.'vd  of  the  old  liridge, 
so  as  to  improve  the  gradimi-  ..l  llie  approach  road- 
ways and  to  raise  it  aliuve  the  flood  level  of  the 
river.  The  cost  of  .the  embankments,  inclusive  of 
reinforced  concrete  fencing,  extension  and  alteration 
of  the  storm-water  drains,  the  electric  light  caliles, 
the  water-mains.  &c.,  was  £3,817.  .  These  figures  repre- 
sent the  actual  cost  of  the  work  as  paid  to  the 
contractor.  If  the  usual  5  per  cent  be  added  for 
designs  and  supervision  these  amounts  would  be 
approximately  £5,9()G  for  the  bridge  and  £4,008  for  the 
approaches.  -Assunung  the  effective  life  of  this 
construction  as  100  years,  and  maintenance  expendi- 
ture diiring  that  period  at  an  average  of  half  per  cent 
per  annum, rthe  cost  works  out  at   £90  annually. 

As  previously  mentioned,  Mr.  James  Just  Nivcn, 
M.iNST.c.E..  was  responsible  for  the  general  design  of 
the  structure  and  adopted  the  Kahri  system  of  rein- 
forced concrete  after  giving  due  consideration  to  this 
form  of  construction.  The  contractors  were  Messrs. 
Peattie  <V  Htannard,  of  I'ietermaritzburg,  who  carried 
out  the  work  under  the  supervision  of  the  resident 
en'-'inecr.  Mr.  W.  (".  Thomely.  in  succession  to  the 
late  Mr.  J.  D.  Keilb,  ass.k-m.inst.i'.k. 


CORRESPONDENCE. 

Kt5  a.v7}p  ov  itauO'   6pa 

(One  man  does  not  gee  everythino.) 

—  EDB1PIDB8. 


Road  Tarring  and  Fish  Life.— The  question  of  river 
pdUutioM  .uid  tin-  di-.astnMis  results  upon  fish  from 
the  UM-  of  crude  tar  upon  roads  was  raised  at  the 
annual  meeting  of  the  Salmon  and  Trout  Association, 
hi4d  on  Tuesday  at  Fishmongei-s'  Hall,  lyondon.  A 
suggestion  by  Lord  Desborough  that  a  Bill  miglit  be 
promoted  in  Parliament  enabling  an  individual  to  take 
action  against  anyone  who  used  crude  tar  for  road 
making  i>r  mending  met  with  api>roval,  and,  on  the 
motion  of  his  lordship,  it  was  agreed  that  the  matt-er 
should  be  referred  to  the  Exp.  limental  Committee, 
with  powers  tx)  instruct  counsel  to  draft  a  Bill  to  lay 
before  Parliament.  Lord  Desborough  mentioned  that 
he  would  be  prepared  to  introduce  such  a  Bill  into 
the  House  of  Lord<. 


MUD  AS  A  BUILDING  MATERIAL  FOR  COTTAGES,    &C. 

y'o  f/ic  Kditor  of  The  Surveyor. 

Sib, — I  am  interested  in  the  subject  of  mud  as  a 
building  material,  and  no  doubt  there  is  a  future 
before  it.  As  an  English  nation  we  are  vei-y  slow  in 
moving  out  of  luir  usual  groove,  which  is  often  detri- 
mental in  many  ways  to  our  advancement.  Surely  if 
it  is  possible  to  cheapen  the  erection  of  cottages  or 
other  buildings  by  the  introduction  of  mud  as  build- 
ing matei-ial  we  should  endeavour  to  use  it ! 

The  general  objection  to  its  use  at  piisent  seems  to 
be  its  unsuitability  to  our  cliiii.ilc,  bul  this  may  be 
overcome.  It  has  already  been  suggrsicd  and  exjieri- 
ments  are  being  tried  to  render  the  outside  surface 
proof  against  driving  j'ains  and  damp  atmosphere  by 
the  introduction  of  lime,  cement,  soft  soap,  water 
glass,  &c.,  in  the  finishing  coat  of  mud.  The  diffi- 
culties arise  from  the  proper  mixture  of  mud  with 
either  of  the  ingredieaits  above  named,  and  coating 
with  lime  or  cement,  so  as  to  make  a  satisfactoi'y 
adhering  coat. 

I  would  suggest  one  of  the  following  methods  as 
being  more  practical  ajid  efficient.  One  way  is  to 
build  a  2j-in.  or  3-in.  brick  wall  all  round  the 
structui'e.  This  is  done  by  building  brick  on  edge 
instead  of  the  usual  method  of  laying  them  oi^  the 
Ihit,  with  iron  ties  at  intervals,  similar  to  those  used 
for  hollow  walls. 

The  second  method  is  to  fasten  wood  battens  to  the 
wood  wall-plate  which  supports  the  roof,  driving  the 
foot  of  the  batten  into  the  ground  before  fastening 
the  top.  Upon  the~e  battens,  which  only  need  be 
slating  laths,  and  should  be  fixed  about  12  in.  or 
1.5  in.  ajiart,  is  stretched  |-in.  fowl-run  netting.  It 
is  preferable  and  cheaper  to  use  the  painted  netting 
(black)  than  the  galvanised  netting.  Another  and 
better  method  would  be  to  fasten  "  Expanded  "  metal 
lathing  in  lieu  of  the  fowl-run  netting.  The  fowl-run 
netting  is  the  chea|)er.  Use  the  half-mesh  X  19  gauge 
wire — it  is  the  strongest  small  mesh  made. 

A  coating  of  cenuiit  will  not  adhere  to  the  earth, 
but  the  above  is  a  ve-ry  cheap  way  to  form  a  key 
upon  which  to  render  two  coats  of  cement  to  a  total 
thickness  of- 1  in. 

As  neat  cement  and  sand  is  not  waterjiroof,  I  would 
suggest  a  mixture  of  the  waterproof  powder  "  Pudlo  " 
in  the  proportions  of  31*lb.  of  waterprot)f  powder  to 
every  1001b.   of  cement  if  mix<d  .'J  and   1. 

I  have  had  a  long  experience  with  this  treatment 
when  using  cement,  and  it  has  proved  effective  against 
the  ravages  of^damp,  rain,  &c.,  in  any  exposed  [josition. 

Sun-baked  mud  blocks  mixed  with  straw  are  con- 
stantly being  used  iu  Norfolk,  both  in  Diss  and 
Watton.  They  are  faced  with  bricks,  and  tlie  tenants 
say  they  are  very  warin  in  winter  and  cool  in  summer. 
— Yours,  Arc, 

Excelsior. 

July  7,  lino. 

TRANSPORT    REFORM. 

To  Ihe  Editor  of  The  Surveyor. 

Sir, — Mr.  Collins  questions  my  figuix's  on  motor 
transport  costs;  they  will  naturally  vary,  as  they 
dejiend  on  the  load ;  my  point,  however,  is  that  a 
manufactui;er  suits  his  veliicle  to  his  goods,  and  there- 
fore obtains  the  maximum  efficiency.  The  railway 
company  makes  its  trucks  to  suit  the  heaviest  load, 
and  on  the  average  obtains  a  much  lower  tonnage; 
thus,  in  comparison,  the  cost  per  ton  of  goods  on  the 
railway  is  ligli.  Then  the  motor  costs  a,re  reckoned 
oil  the  out  and  home  journey,  whereas  in  my  compari- 
son I  worked  the  lailway  costs  on  the  outward 
journey  only. 

The  aVgiiment  that  I  put  forward  is  that,  on  the 
whole  of  the  facts  available,  there  is  little  to  <-lioose 
between  railway  transjiort;  even  with  the  t'leaiiiig 
house  system,  and  motor  transport  under  good  road 
conditions. 

I  raise  no  objection  to  the  clearing  bouse  system 
as  such  :  I  doubt  very  seriously  that  it  will  realise 
the.  economies  that  are  said  to  be  in  its  tiain.  That 
5,000  vehicles  will  do  the  work  of  100,000  vehicles  in 
London  is,  in  my  view,  absurd.  I  am  inclined  to  douht 
even  if  there  are  lllO.OIKI  trading  vehicles  in  London — 
the  motor  'bus  is  the  most  prominent,  and  yet  there 
are  only  3.(100  odd  vehicles  of  this  type  in  London. 


ji-LY  14.  unti. 
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The  corro.<|ioiirknce  has  lieon  merely  1o  iiuliiuto 
Ihat  roii(I,<  iiie  of  iiiiuli  L.'reaU'r  inipoitaiice  tli.in  llu> 
'■learini.'  house  and  railways,  and  that  the  adoption 
of  the  clearing  house  will  not  iu  ajiy  way  relieve  the 
piiMio  of  any  of  tlie  traffic  that  is  now  on  the  roads, 
and  that  motor  traflie  will  ijreatly  increase. 

Mr.  Gatlie  does  not  do  justice  to  himself.  I  did  not 
ilouht  there  were  seventy-four  Roods  stations;  t  merely 
do  not  know  where  they  are— they  may  he  in  exist- 
ence; hut  I  mentioned  three  of  the  largest  goods 
stations  in  the  West  of  London,  and  if  these  are  not 
to  he  dis|>en.sed  with,  then  the  goods  that  are  now 
sent  to  those  stations  will  ohviously  continue  to  he 
sent  there.  He  also  say.s  there  are  fifty  pas.senger 
stations  that  iwe  used  for  sroods.  A  station  is  worked 
on  commercial  lines — i.e.  the  revenue  it  receives  is 
put  against  its  working  costs;  if  it  pays  for  it.self 
by  the  goods  and  passengeis  it  receives  and  the  clear- 
ing house  deprives  it  of  part  of  its  revenue,  then, 
according  to  the  scheme,  it  wilT  have  to  repay  the 
station  for  its  loss.  It  would  therefore  seem  to  he  a 
case  of  taking  it  out  of  one  pocket  and  putting  it  in 
another;  the  public  not  gaining  anything. 

The  building  that  is  proposed,  if  it  is  the  size  that 
on<'  can  judge  from  the  drawings  in  the  pamphlet,  is 
open  to  serious  criticism,  l)ut  1  do  not  [iropose  to  touch 
upon  this.  I  think  I  have  s.iid  sufHcient  to  prove  my 
points,  and  that  they  should  not  be  rei)lied  to,  hut  are 
left  to  an  indefinite  .statement  that  they  are  dealt  with 
in  a  book  hy  Mr.  Roy  Horniman,  oYily  tends  to 
>lrenrrlhen  my  case. — Yours,  Ike, 

Francis  Wood,  m.jnst.c.e.. 

Borough   Kugineer  and  Surveyor. 

Fiilharri. 
July  10.  19IG. 


REINFORCED    CONCRETE     AND     FERRO-CONCRETE. 

T„  tlir  K.liior  ../■  The  SiiRvjivon,. 

Sir, — In  his  admirahle  presidential  addri'ss  to  the 
Institution  of  iVfunicipal  and  Oninty  Engineers,  Mr. 
Brodie  very  wisely  proi)Oses  that  a  clear  distinction 
should  he  drawn  Vjetween  genuine  reinforced  concrete 
and  the  nondes<Tipt  form  of  construction  wherein 
concrete  and  steel  are  used  together,  but  not  in 
scientific   combination. 

But  his  suggestion  that  the  term  "  ferro-concrete  " 
should  lie  applied'to  the  latter  cannot  be  entertained 
for  a  moment.  The  fact  is  that  tlie  terms  "  rein- 
forced cont-rete"  and  "ferro-concrete"  are  uni- 
versally employed  by  engineers,  architects,  municipal 
authorities,  and  the  jjublic  at  large  to  denote  the 
.same  thing.  Moreover,  the  designation  "  ferro- 
concrete"  wa.^  adopted  some  twenty  years  ago  by 
the  late  L.  -G.  Mouchel  to  denote  the  then  new 
ftcientific  combination  of  concrete  and  steel,  now 
officially    known    as    reinforced    concrete,    which    for 


many  years  was  represented  in  this  country  solely 
hy  Mo'uchel-Hennebique  ferro-concrete.  Although 
the  term  was  not  registered  as  a  trade-mark,  it  has 
for  a  long  i>eriod  of  years  been  identified  with  tho 
Mouchol-Hennebique  system,  the  reputation  of  which 
would  clearly  suffer  if  the  definitions  proposed  by 
iMr.   Brodie  were  generally   accepted. 

While  no  distinction  can  be  drawn  between  "rein- 
forced concrete"  and  "ferro-concrete,"  as  these  ex- 
l>ressions  are  used  to-day,  there  is  a  very  real  dif- 
ference between  the  scientific  combination  of  con- 
crete and  steel,  and  steelwork  merely  enea.sed  .in 
concrete.  The  latter  is  what  Mr.  Brodie  evidently 
di'sires  to  characterise  by  a  new  name.  The  choice 
111  an  appropriate  designation  presents  no  special 
diflicnlty,  liut  it  will  not  be  so  easy  to  secure  its 
adoption',  either  by  Government  authorities  or  by 
those  who  have  reasons  for  hoping  that  the  superior 
properties  of  "ferro-concrete"  or  "reinforced  con- 
crete" may  be  attributed  to  varieties  of  construction 
simply  embodying  concrete-protected  steelwork. — 
Yours,  &c., 

\V.    NoHLE   TWKLVETREES, 

Editor   of  Feriv-Concrelr. 
.lulv    10,    ItMG. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The.  KcliloT  invites  the  co-operation  o/  HilRVHVon  red 
with  a  vipAD  to  making  the  information  given  under 
head  as  complete  and  accurate  as  possible. 


INQUIRIES   HELD. 
Doncaster  R.D.C.  (.Inly  7th.     -Mr.  George  L.  Pepler). 

—This  was  .m  inquiry  with  rcspc<'t  to  the  application 
of  the  rural  council  for  porniissicui  to  town  plan  the 
parishes  of  Arnithorpc  and  Kirk  Sandall.— Mr.  H.  M. 
Marshall,  clerk  to  the  council,  explained  that  a 
series  of  town-planning  schemes  were  being  pro- 
moted by  the  rural  council,  and  there  were  others 
to  follow,  intended,  together,  to  cover  the  whole  of 
the  area  within  the  council's  control.  The  area 
covered  by  the  present  scheme  was  4.560  acres,  at 
present  purely  rural,  there  being  only  alxiut  4.')0 
inhabitants.  The  <'hief  reason  for  the  application 
was  that  a  large  colliery  was  in  course  of  develop- 
ment at  Armthorpe,  and  it  was  understood  it  was 
going  to  be  the  largest  coU'iery  in  this  new  Doncaster 
coalfield  district.  It  was  liart  of  the  enterprise  of 
the  colliery  company  to  erect  a  garden  village,  which, 
it  was  agreed,  should  fall  ini  with  the  council's 
scheme  of  town  planning.  The  colliery  company  pro- 
po.sed  to  put  up  a  thousand  houses.  The  town  clerk 
of  Doncaster  (Mr.  Tovey)  stated  that  the  corporation's 
sewage  works  were  in  the  district  proposed  to  be 
town  jdanned.  They  were  proi>osing  a  l)!\cteriaL 
.scheme  co.sting  ujiwards  of  £100.000,  and  they  would 
not   want   that  scliirnc   inhTfercd   willi. 

APPLICATIONS  FOR  LOANS. 

Essex  C.C.^C(),iKX)  f.owards  the  ])Hrcliase  of  the  site 
fur  llu-  iiivv  county  oRiccs  at  Chelmsford. 

Salford  T,C.— C't.O'i!)  for  the  ch'Ctvicity  undertaking. 

LOANS   SANCTIONED. 
Abercarn    U.D.C.— Cxon  for  a  dehydration  plant  al 

Haslingden  T.C. —  €1,  loO  for  i4ectric  mains  and  CJoO 
for  switihgear. 

Middlesex    C.C— C;i72    for    making    up    a    road    at 
Hayes. 
South  Shields  T,C.-t  1,117  for  a  motor  fire  engine. 
FORTHCOMING  INQUIRY. 

.JULY.  f 

1!>.  — Kettering.     l'"<.r  lie-  purpose  of  llie  public 

b;ilhs  (.Mr.   F.    II.  Tiillorli)         (150 


Municipal  Employees'  Service  Allowances. — Walsall 
Town  Co\incil  have  decided,  in  view  of  the  effei-t  of 
recent  legislation,  that  in  future  any  allowance  given 
to  coriKjration  employees  on  active  service  should  be 
based  on  a  s'tipulaiion  that  the  total  pay  should  not 
exceed  a  man's  <-ivil  pay  by  more  than  10  per  cent, 
except  that  in  tin'  <'as(!  of  married  men  holding  com- 
missions the  liiiiit  should  be  an  excess  of  2!)  per 
cent.  The  mayor  mentioned  that  it  was  felt  that 
nothing  should  lie  done  to  di.scourage  men  who  were 
in  the  ranks  from  accepting  conmiissioiis. 
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Institution  of  IVIunioipai  and  County  Engineers. 

ANNUAL  GENERAL  MEETING  AT  BLACKPOOL.— (3.) 


Following  the  speeches  reported  in  oiu'  last  week's 
issue  the  discussion  at  tlie  recent  annual  meeting  of 
the  Institution  of  Municipal  and  County  Engineers 
at  Blackpool  on  the  paper  by  IMessrs.  H.  R.  Aldridge 
and  H.  Shawcross,  on  the  subject  of 

OBLIGATORY    TOWN    PLANNING 

was  continued  liy  Mr.  J.  A.  Beodie  (Liverpool),  wiio 
said  he  thouyht  they  could  travel  a  i-onsiderable 
distance  in  the  way  of  compulsory  development  if 
they  were  satisfied  that  by  travelling  in  that  direction 
they  were -going  to  get  satisfactory  results.  He  was 
not  what  they  called  an  out-and-out  believer  in  forms 
and  that  sort  of  thing  in  connection  with  the  present 
Town  Planning  Act.  They  in  Liverpool,  as  the 
members  knew,  were  fortunate  in  having  their 
exceptional  powers  with  regard  to  such  nuitters  as 
roads  and  the  development  of  any  areas  within  the 
city  boundary.  No  area  could  be  developed  within 
tlie  city  boundary  under  their  1908  Act,  unless  that 
area  was  developed  in  such  a  way  as  to  meet  the 
requirements  of  the  public  authority.  It  was  a  rather 
exceptional  power,  but,  at  the  same  time,  it  was  an 
exceedingly  valuable  power,  and  the  man  who  sent 
in  his  plan,  whether  in  a  town  planned  area  or  noi, 
had  to  show  on  his  preliminary  plan  the  direction 
of  the  roads  he  Y>roposed  to  make.  He  thought  he 
could  travel  in  the  direction  of  compulsory  town 
planning  if  he  was  assured  that  the  compulsory 
powers  w^ere  of  a  sufficiently  general  nature.  He 
thought  that  Parliament  ought  to  say,  and  to  say 
without  question,  and  in  a  strong  and  determined 
way,  that  it  was  the  duty  of  the  public  authority — 
whether  it  was  urban  or  rural — to  see  that  whatever 
was  done  in  connection  with  housing  and  planning 
was  done  on  first-class  and  sound  lines. '  If  they  had 
certain  powers  which  Liverpool  had  with  regard  to 
roads,  if  they  had  certain  powers  which  Liverpool 
had,  fortunately,  to  reduce  street  works  on  certain 
areas,  where  the  owner  or  developer  would  give 
additional  land  in  places  which  were  of  real  advantage 
to  the  public,  they  got  certain  points  with  which  the 
local  authority  could  negotiate.  He  believed  that 
rather  than  follow  on  the  lines  of  their  town  planrung 
methods,  which  he  thought  were  open  to  very  con- 
siderable improvement,  they  ought  to  deal  with.it 
as  far  as  possible  on  general  lines  and  make  it  the 
duty  of  the  authority  to  see  that  it  was  properly  done, 
and  give  them  ample  rights  with  regard  to  wide  roads 
where  w'ide  roads  were  required,  and  give  them 
powers  with  regard  to  narrow  street  works  and 
narrower  roads  than  were  now  allowed  where  there 
was  no  through  traffic.  They  must,  of  course,  have 
room  for  two  vehicles  to  pass  each  other — that  was 
not  questioned.  With  regard  to  street  works,  he 
wanted  to  say  that  while  they  had  narrow  street 
works  they  insisted  upon  adequate  space  between 
houses,  so  that  the  question  of  air  .space  between 
houses  was  properly  protected. 

The  President  (Mr.  J.  S.  Brodie):  I  take  it  that 
your  Act  is  really  a  compulsory  Town  Planning  Act  ? 

Mr.  J.  A.  Brodie:  It  woidd  have  been  a  compulsory 
Town  Planning  Act  if  it  had  got  througli  Parliament 
in  the  form  in  which  it  was  presented.  Parliament 
in  its  wisdom  gave  them  some  powers  for  which  they 
were  duly  thankful.  Tliey,  asked  for  certain  other 
powers,  such  as  the  restriction  on  the  number  of 
houses  per  acre,  and  offered  certain  benefits  if  ow-ners 
gave  up  certain  spaces,  but  Parliament  did  not  pass 
those ;  it  said  that  was  town  planning,  and  would  be 
dealt  with  by  the  general  Act. 

Mr.  T.  Salkibld  (Delhi)  remarked  that  Delhi  had 
recently  loomed  very  large,  because  it  had  become 
the  Imperial  capital  of  India.  He  thought  the 
institution  had  every  reason  to  be  proud  of  the  fact 
that  Mr.  Brodie  was  the  engineer  selected  by  the 
Government  of  India  to  advise  them  on  the  develop- 
ment of  that  city.  Delhi  offered  an  enormous  field 
for  tow-n  planning.  They  had  got  a  population  of 
SOO.Oiin,  which  was  chiefly  confined  within  the  city 
walls.  Unlike  the  walls  of  Jericho,  the  walls  of  Delhi 
were  having  to  give  way  to  the  human  pressure  within 
those  walls.  They  had  recently  started  on  the 
demolition  of  some  of  those  walls.    His  architectural 


friends  were  very  angry  when  they  started  the 
demolition  of  the  city  walls,  but  they  had  no  historical 
interest  whatever,  and  they  had  made  a  very  fine 
circular  road  round  the  city  which  would  in  future 
be  found  very  valuable.  To  the  sou_th  of  the  city  the 
Imperial  authorities  were  carrying  out  the  plans, 
which  were  prejiared  by  Mr.  Brodie  and  one  or  two 
other  gentlemen.  The  municipality,  on  their  part,' 
were  very  busy  carrying  out- important  works  to  the 
west  of  the  city.  The  first  road  along  the  line  of 
the  fortifications  had  been  a  huge  financial  success. 
In  dealing  with  the  Town  Planning  Act,  engineers 
had  to  be-  utilitarian,  and  unless  they  could  show 
that  their  schemes  were  going  to  pay  they  would  not 
get  very  much  "  forrader."  The  work  had  been  so 
successful  that  they  were  about  to  start  another 
scheme  on  similar  lines.  They  might  be  very  back- 
ward in  many  respects  in  India,  but  there  were  some 
things  in  which  tliey  were  up  to  date.  This  question 
of  town  planning  was  one  which  had  been  very 
seriously  considered  by  them.  Delhi  was  in  the  very 
enviable  position  of  having  the  Government  of  India 
in  their  midst,  and  so  they  were  able,  to  get  money 
from  them,  which  was  very  helpful  to  the  town. 

Mr.  H.  Aldridge,  in  reply,  remarked  that  not  one 
of  the  speakers  had  objected  outright  to  obligatory 
town  planning.  In  other  words,  they  had  reached  the 
very  interesting  transitional  stage  from  objection  to 
a  new'  idea  to  a  kind  of  suspension  of  judgment  in 
regard  to  it.  Later  on,  inevitably  they  came  to  the 
visionary  point  of  view  when  the  new  idea  was 
accepted.  One  or  two  had  asked:  "What  is  it  going 
to  cost  ?  "  Might  he  counter  IIkU  with  another 
question:  "  What  is  it  going  to  co.st  you  to  leave  it 
alone  ?  "  That  brought  him  to  the  remarks  made  by 
his  esteemed  friend  Mr.  Harpur.  He  did  not  tell 
them  one  thing.  One  of  the  men  responsible  for 
raising  the  status  of  Dowlais  was  Mr.  Harpur  himself. 
It  was  because  of  his  loving  care  that  he  was  prepared 
to  defend  it.  Alderman  Muirhead,  speaking  of  Scotland- 
road,  Liverpool,  said  they  were  not  keen  on  dealing 
with  the  slums.  He  was  ^een  on  that.  He  believed 
it  was  very  largely  the  fact  that  the,y  put  all  the 
energy  they  could  into  the  support  of  Mr.  Taylor's 
Bill  that  brought  about  the  carrying  of  that  Bill 
through  the  second  reading  stage,  when  only  sixty 
members  voted  against  it.  Whenever  people  came  to 
him  to  ask  what  was  being  done  in  this  country  he 
always  sent  them  to  Liverpool  to  see  the  splendid 
work  they  were  doing  there.  The  moral  of  it  was. 
that  they  got  Dowlais  and  Scotland  roads  whether 
they  liked  it  or  not.  because  towns  had  grown  up 
higgledy-piggledy.  Mr.  Hall  had  told  them  what  had 
happened  at  Felling-on-Tyne.  Tlie  same  thing  was 
going  on  in  South  Yorkshire.  They  had  this 
intolerable  position  that  in  the  district  where  the 
people  worked  the  hardest  they  got  the  least 
amenities,  and  in  districts  where  people  had  most 
leisure  they  had  amenities  all  the  time.  It  was  not 
right;  it  was  not  fair.  If  the  men  cf  tliis  country 
were  not  dissatisfied  with  conditions  of  that  sort,  then- 
they  ought  to  be.  and  it  was  the  duty  of  every  man 
to  evoke  what  Carlyle  called  the  spirit  of  divine 
discontent.  He  was  hoping  they  would  send  a 
deputation  to  thi'  Government,  asking  them  what  they 
proposed  to  do  in  the  iieriod  after  the  war.  He  wanted 
to  thank  that  older  visionary.  Alderman  Bainbridge, 
for  bis  point  about  buying  stone  at  7s.  6d.  and  selling 
it  at  Is.  6d.  The  people  responsible  for  such  things 
were  not  the  visionaries  at  all,  but  the  hard,  practical 
men  who  never  saw  an  inch  beyond  their  own  noses. 
He  believed  the  Government  would  back  them  up 
very  strongly,  and,  though  it  might  mean  more  work 
for  surveyors,  he  was  sure  they  would  be  pleased  to 
give  their  help.  The  more  energy  they  put  into  the 
details  of  this  work,  the  more  certain  would  be  the 
accomplishment  of  some  things  which  they  had 
regarded  as  visions. 

Councillor  Shawcross.  in  reply  to  .•\lderman  Muir- 
head's  statement  that  they  did  not  tackle  the  slums, 
said  he  had  worked  fifteen  years  with  the  Housing 
Committee,  and  the  first  five  years  were  devoted  to 
bringing  out  the  condition  of  the  slums  of  the  big 
cities.     Their   work   did   a   great   deal    to    cause   the 


July  14,  IPIG. 


AND  COUNTY   ENGINEER. 


39 


public  to  realise  the  conditions  in  many  of  our  towns. 
He  had  every  admiration  for  the  RuisHp-Northwootl 
scheme,  and  the  pains  put  into  it,  but  the  conditions 
in  Rnislip  wore  entirely  different  to  what  they  were 
in  other  parts  of  the  country.  Tliat  scheme  was  not 
at  all  applicable  to  Lancashire,  and  he  was  certain 
that  they  must  have  somethinsr  more  elastic  than  (hat 
when  they  cot  obligatory  town  planninsr.  He  was 
pleased  to  hear  .practically  no  dissentient  voice  as 
to  the  need  for  some  sort  of  obligatory  town  planning. 
They  could  let  towns  like  Liverpool  and  Birmingham 
have  more  discretion  and  control  than  they  could 
grant  to  small  areas.  If  they  did  not  do  something 
in  the  next  ten  years,  perhaps  1,1)00,000  houses  would 
be  built  in  this  country  with  narrow  streets  and  little 
bits  of   back  yard's. 

FUNDAMENTAL    AND    ECONOMIC    CONSIDERA- 
TIONS   IN    RELATION    TO   TOWN    PLANNING. 

On  tile  presentation  of  ilr.  Ross  Young's  paper  on 
this  subject — reprothiced  in  our  last  issue— Mr.  W. 
Harpcr  (Cardiff)  said  he  was  entirely  in  accord  with 
the  idea  of  deciding  as  to  tlie  industrial  side  of  a 
city  before  they  plaimed  it.  That  was  to  him  the 
great  mistake  which  was  made  up  to  tlie  present. 
What  were  they  to  plan  for,  unless  they  knew  what 
it  was  to  be  and  where  the  railways  were  going.  If 
a  railway  came  they  cnuld  not  say  it  was  not  to  be 
constructed  l)ecause  it  disturbed  their  town  plan.  H 
works  were  to  t>e  erected  they  could  not  be  refused 
l)€cause  they  upset  their  town  plan.  If  a  colliery 
wanted  to  sink  a  shaft,  were  llicy  to  say  it  <'ould  not 
be  sunk  t>ecause  it  upset  their  town  plan  ?  This  was 
the  right  line  to  go  \ipon.  and  they  must  go  slowly. 
If  they  went  too  fast  they  would  do  more  harm  than 
good  in  the  matter  of  town  iilainiing. 

Mr.  A.  H.  Camphei.l  (Edinburgh)  said  they  pleaded 
for  going  slowly,  yet  in  seven  years  the  nundjer  of 
schemes  jiassed  in  Knizland  could  be  counted  on  the 
fingers  of  one  hand,  and  in  Scotland  there  had  been 
none.  He  advised  them  to  take  the  real  practical 
part  of  the  problem  and  seoure  their  cities  from  the 
narrow,  confined  streets,  flanked  as  they  were  by 
meaner  buildings,  which  spoiled  the  ajjproach  to  their 
cit.v.  They  could  reduce  the  density  of  buildings; 
they  could  provide  open  si>aces.  and  they  could  bring 
.some  amenities  of  country  lifi-  to  town  dwellers. 

Mr.  S.  S.  Platt  (Kochdale)  said  he  quite  agreed 
that  they  should  start  with  the  preparation  of  a  town 
plan  independent  of  railways  or  anything  else.  If 
a  railway  company  or  anybody  else  had  got  anything 
in  their  mind  as  to  the  df-velopmont  of  the  district 
that  was  the  time  to  bring  it  along,  and  not  wait  until 
afterwards  and  then  up.set  iverything.  With  referei'ce 
to  the  remarks  in  the  jiaper  about  a  ship  canal 
linking  up  the  Forth  and  Clyde,  if  Mr.  Uoss  Young 
would  „'0  down  to  Trafford  Park  he  would  see  the 
great  develofiment  which  had  taken  jilace  there  from 
the  ship  canal.  It  was  ama/.ing  what  great  develoj)- 
nients  had  taken  placr.  ^fr,  Ross  Young  mentioned 
that  schemes  would  often  have  to  embrace  the 
territory  of  several  local  authorities.  They  had  fomid 
it  necessary  to  do  that  in  Rochdale  for  (he  i)reservation 
of  the  amenities  of  their  own  area.  They  had  got 
the  power  to  prepare  a  ^eheiue  of  town  planning  1,6(K} 
acres  of  land,  .'MMl  acres  of  which  were  <]ntside  their 
borough  in  the  districts  of  two  other  authorities.  He 
would  like  the  mendicrs  to  take  careful  note  of  what 
was  brought  out  in  this  i)apcr  and  that  of  Mr. 
Shawcross.  He  had  been  associated  with  Mr. 
Shawcross  in  tw^o  .m-heme-.  and  could  .-ay  that  he 
took  a  broad  and  cultivated  view  of  the  whole  question. 
If  they  thought  it  necess.iry  to  extend  outside  their 
own  district,  his  advice  was  "  go  and  do  it." 

Mr.  P.  C.  Smith  (Dunfermline)  said  he  eonfes.sed 
when  he  read  first  the  jiaper  he  thought  it  very 
visionary.  He  said  :  "  Ro.--  Young  wants  us  to  start 
a  town  plan  at  Edinburgli  and  finish  it  at  Greenock." 
The  paper  was  really  an  argument  for  the  obligatory 
town  planning  of  rural  districts.  Take  his  own 
district  of  Dunfermline,  where  development  was 
takint;  place  and  wlere  they  had  a  town  plan.  The 
neigbbouring  burgh  j.roiiiised  to  town  plan  for  them- 
^elves,  but  since  they  L'ave  the  promi.se  nothing  had 
been  done,  and  (he  town  plan  of  Dunfermline  was 
practically  cut  through  at  the  confine  of  the  other 
burgh.  If  they  would  not  town  plan,  some  compulsory 
[(owers  ought  to  have  been  applied,  .so  that  the  .scheme 
on  the  east  side  of  the  city  should  not  be  spoilt. 


Mr.  A.  W.  Ward  (Shrewsbury)  said  he  would  like 
to  say  a  w-ord  in  appreciation  of  the  paper,  which 
was  packed  full  of  connnon  sense.  The  author  said 
the  time  had  arrived  when  the  question  of  better 
organised  transport  facilities  seemed  to  be  on  tie 
point  of  a  rapid  transformation,  and  when  all  grades 
of  traffic  would  be  dealt  with  in  a  inore  scientific 
manner.  Coming  as  he  did  from  Shrewsbury,  the 
centre  of  an  agricultural  county,  that  appealed  to  him. 
Before  going  there  he  never  thought  of  freightage 
and  the  carrying  of  goods-  to  market  expeditiously 
and  cheaply.  Wlu'u  were  they  going  to  see  that  tie 
canals  were  no  longer  made  derelict?  When  were 
they  going  to  have  some  proper  plan  for  rural  districts 
and  the  carrying  of  their  produce  ?  If  ever  there  was 
a  strong  argument  for  obligatory  town  planning,  it 
was  the  density  of  the  population  of  IJelgiuni.  In 
Belgium  there  were  only  four  towns  of  over  lOO.DUU 
population.  Yet  .the  density  of  the  population  of 
Belgium^-a  country  less  than  the  size  of  Yorkshire — 
was  twice  that  of  Bengal,  which  had  the  second 
highe.>it  density  in  the  world.  Was  there  not  somet'iing 
for  this  country  to  learn  in  that  ? 

Mr.  Ross  YouNfi.  in  repl.ving,  said  he  knew  Mr. 
Campliell  was  very,  impatient  about  some  of  his 
schemes,  which  had  lieen  hung  uf)  for  a  good  time,  and 
he  seemed  to  be  rather  irritated  that  he  should  go  back 
to  the  A  B  C  of  town  planning.  Mr.  Smith  had  said 
that  if  he  (Mr.  Young)  had  his  way  he  would  plan 
all  the  way  from  Kdinburgh  to  Greenock.  Well,  that 
incHided  (he  industrial  belt  of  Scotland,  and  if  he  had 
his  way  he  would  have  a  town  plan  for  that  area. 

(To  he  continued.) 


ROAD  MAINTENANCE  IN  HEREFORDSHIRE. 


"HEAVY  EXPENDITURE  AFTER  THE  WAR." 

Mr.  G.  H.  Jack,  m.insi.c.e.,  county  surveyor  of 
Hereford,  slates  in  his  annual  report  that  his  e.stiniate 
for  the  year  ended  March  last  has  been  underspent 
to  the  extent  of  £10,238.  "  This  means,"  he  says, 
"  that  the  useful  work  of  this  department  has  been 
impaired  to  this  extent.  The  rural  main  roads  have 
suffered  to  the  extent  of  tS.fioS.  It  has  been  quite 
imjjossible  to  obtain  the  necessary  materials,  haulage 
and  labour.  All  I  can  say  is  that  the  best  has  been 
done  under  excei)tioiially  trying  and  difficult  circum- 
stances." 

The  cost  per  mile  of  the  rural  main  roads  in  the 
county  was  £6.3,  as  compared  with  .£7.')  in  the  previous 
.voar,  and  that  of  the  urban  main  roads  £176,  as 
comjiared   with  £213  in   1914-15. 

Mr.  Jack  warns  the  county  council  that  the 
impossibility  of  executing  necessary  road  repairs  now 
will  mean  a  heavy  expenditure  after  the  war.  "  The 
cost  of  reinstatement."  he  points  out.  "  will  be  much 
higher  a  year  hence  than  it  would  be  at  the  present 
time,  and  many  lengths  may  hnvc  to  be  entirely 
reeoated." 

Dealing  with  Road  Board  work,  he  remarks  that 
the  assistance  received  fj-om  the  board  has  been  a 
very  great  benefit  in  strengthening,  and  resurfacing 
parts  of  the  principal  main  roads.  The  work  of 
surfacing  with  tar-macadam  during  the  ensuing  year 
is  estimated  to  cost  £7,675.  This  will  enable  the 
council  to  put  a  wearing  .surface  upon  the  foundation 
work  which  was  laid  down  in  previous  years.  It  wa^s 
lioiied  that  the  scheme  of  road  improvement  would  be 
completed  this  year,  but  it  may  be  necessary  to  carry 
the  work  on  for  sonic  time  longer  owing  to  the  shortage 
of  labour  and  other  difhi-ulties. 

Mr.  Jack's  office  staff,  which  numbered  seven  before 
the  war,  has  now  bec-n  reduced  to  one  clerk  and  an 
office  boy. 


New  Water  Supply  for  Holderness. — The  inaugura- 
tion of  the  new  \v,it.  i  supply  provided  by  the  Hull 
Corporation  for  yoiiUi  Holderness  took  place  last 
Friday.  The  new  area  comprises  200  square  miles, 
and  the  townships  of  Hedon,  Patrington,  and 
Withernsea  are  included.  Two  reservoirs  and  a  water 
t/ower  of  a  total  .-forage  cajiacity  of  400,000  gallons 
have  been  const lui-ted  near  Withcrn.sea,  one  to  sup- 
ply Withernsea  and  the  other  for  the  extensive  rural 
district,  of  Sout'i  Holderness,  including  Patrington. 
Both  reservoirs  arc  constructed  of  reinforced  concrete. 
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Sheffield  Sewage  Disposal  Works.* 

By   JOHN    HAWORTH,    f.c.s.,    Manager   and    Chemist   of   the    Sewage   Disposal    Department. 


The  area  of  the  city  of  Sheffield  is  24,836  acres, 
and  the  estimated  population  is  477,228.  Tlie  present 
sewage  disposal  works  serve  this  population,  together 
with  that  oi  the  outside  districts  of  Blackburn  (780 
persons),  part  of  Wortlt-y  rural  district  (9,000  i»ersons), 
and  Dore  (1,732  persons),  the  sewage  from  whicli  is 
treated  under  agreements  with  the  city  council.  The 
normal  dry-weather  flow  is  approximately  15,000,000 
trallons  per  day,  of  which  3,50O,OOU  gallons  consist  of 
trade  waste  waters,  but  tliis  volume  has  been  con- 
siderably exceeded  since  the  war  commenced,  owing 
to  munition  work. 

The  whole  of  the  city  is  drained-  by  gravitation  to 
the  main  disposal  works,  situated  at  Wincobank, 
with  .the  exception  of  a -small  proportion  ^which  is 
dealt  With  at  the  Tinsley  works,  which  a'djoin  the 
main  works. 

In  the  year  1884  works  were  designed  by  Mr.  G. 
Alsing,  and  constructed  on  part  of  the  present  site  at 
a  cost  of  £44,730  (inehiding  land)  for  the  purpose  of 
treating  the  sewage  by  lime  precipiitation.  These 
works  were  opened  dn  1886.  and  were  designed  for  a 
flow  of  10.000.000  gallons  per  day.  For  some  years 
the  sewage  was  treated  during  eighteen  hours  only 
out  »f  the  twenty-four  eacli  day,  and  the  sewage  was 
allowed  to  pass  to  the  river  in  an  untreated  condition 
during  the  remaining  six  hours  at  night.  Later  the 
treatment  was   made  continuous. 

At  the  time  of  their  opening  the  works  were  con- 
sidered to  be  of  an  excellent  type,  and  they  no  douljt 
I<rodueed  a  great  improvement  on  previous  condi- 
tions. The  rapid  growth  of  the  city,  the  population 
of  which  increased  from  3114.720  in  1886  to  352,760  in 
1896.  and  the  introduction  of  the  bacteriological 
systems  of  treatment,,  and  the  demand  for  treatment 
of  storm  'water,  necessitated  further  extensions  and 
improvements. 

In  the  year  1900  the  corporation  obtained  powers 
to  purchase  further  areas  of  land,  and  346  acres  in 
all  have  l^een  acquired  for  sewage  disposal  purposes. 
A  scheme  for  the  extension  and  remodelling  of  the 
works  was  therefore  prepared  and  carried  out  by  the 
city  engineer  (Mr.  Charles  F.  Wike,  m.inst.c.e.). 
The  scheme  was  placed  before  the  Local  Government 
Board  in  1904,  construction  commenced  in  1905,  and 
the  first  section  was  put  into  operation  in  1909.  The 
scheme  was  completed  in  1914,  at  a  cost  of  £298,143, 
including  lands  actually  occupied  by  the  works. 

The  old  works,  except  the  shell  of  the  main  build- 
ing, have  practically  disappeared.  The  works  now 
consist  of  four  sets  of  catchpits,  equal  in  capacity 
to  l/43th  of  the  dry-weather  flow.  TviO  sets  are  re- 
modelled from  the  old  pits,  and  are  fitted  with  screens 
for  hand  raking,  and  fixed  dredgers  for  cleansing 
purposes.    The  two  new  catclipits,   of   modern   type. 


are  {provided  with  mechanical  screens  and  an  elec- 
trically driven  travelling  dredger"  for  removal  of  the 
dei>osited  solids  directly  into  railway-  wagons. 

.SETTLING    TANKS. 

The  settling  tanks  are  seventeen  in  number,  with 
a  capacity  approximately  equal  to  the  dry-weather 
flow  of  sewage.  They  are  operated  on  the  continuous 
flow  princii)le,  and  have  proved  efficient  in  removing 
the  solid  matters. 

SLUDGE. 

The  deposited  sludge  is  Jllssed  by  gravitation  to 
two  sludge  wells  in  the  main  buildings,  from  which 
it  is  ijumi^ed  by  three  centrifugal  piunps  to  under- 
drained  drying  lagoons,  where  it  is  air-dried  to  a 
moisture  content  of  80  to  85  jier  cent.  The  sludge  is 
then  removed  by  rail  to  a  tip  6  miles  Jower  down  the 
valley,  abotit  1,200  to  1,500  tons  per  week  being  thus 
disposed  of. 

CONTACT    BEDS. 

After  leaving  the  settling  tanks  the  settled  sewage 
is  treated  on  46  aer^s  of  jjrimary  contact  l^eds  and 
then  discharged  to  the  river.  Twenty-nine  and  a-half 
acres  of  the  contiict  beds  are  divided  into  ^-acre 
units. 

The  medium  employed  is  screened  clinker  and  slag, 
laid   to   an   average  depth  of  4   ft.   3  in.    in   graded 
layers.    The  under-drainage,  laid  on  concrete  floors, 
consists   of    tiles,    chiefly    of    semi-circular    section,  - 
placed  in  rows  10  ft.  apart. 

The  remaining  ]6i  acres  of  Ijeds  are  similar  in 
construction  to  those  described,  but  are  divided  into 
approximately  1-acre  units,  each  provided  with 
special  ooitlets,  so  that  they  may  be  used  either  as 
ordinary  contact  beds  or  as  storm,  filters  by  stream- 
ing the  sewage  through  continuously. 

The  capacity  of  the  works  is  64,500,000  gallons  per 
day^  but  the  main  conduits,  &c.,  are  constructed  for 
a  flow  of  110,00*1,000  gallons  per  day,  extension  thus 
l>eing  provided  for. 

The  volume  of  sewage  treated  is  accurately  mea-' 
sured  by  an  instailatiou  of  four  48-in.  Venturi  meters. 

The  main  buililings  contain  boilers,  engines, 
dynamos,  catchpits,  sludge  wells  and  pumps,  valve- 
rooms  and  workshoijs. 

The  laboratory  and  offices  form  separate  blocks  of 
buildings. 

A  scheme  for  secondary  treatment,  to  consist  of 
percolating  filters,  with  power-driven  distributors, 
humus  tanks,  and  accessories,  for  the  rapid  aeration 
and  filtration  of  tlii-  primary  effluents,  has  l)een  pre- 
pared. The  scheme  has  been  submitted  to  the  Local 
Government  Board,  but  was  postponed  during  the 
war. 

A  .scheme  for  pressing  the  sludge  is  also  under 
consideration. 


EXPERIMENTAL   WORK    WITH    REFERENCE    TO    THE    PURIFICATION    OF    SEWACE    BY 
AERATION,    ACTIVATED    SLUDGE,    &c. 


A  short  description  of  some  experimental  work 
carried  on  at  Sheffield  is  now  presented.  Although 
these  experiments  are  by  no  means  complete,  and 
have  been  retarded  on  account  of  shortage  of  staff 
and  pressure  of  work  due  to  the  war.  the  description 
may  Ije  of  interest  and  furnish  some  matter  for  use- 
ful  discussion. 

At  the  period  when  the  main  extension  scheme 
was  approaching  comi)let'on  it  was  considered  prob- 
able that  some  form  of  secondary  treatment  of 
the  primary  effluents  might  be  needed. 

While  the  jjrimary  effluent^  are  usually  incapable 
of  putrefaction,  at  tinies  colloidal  solids  separate  out 
on  standing,  and  they  are  particularly  liable  to  this 
effect  on  account  of  the  large  volume  of  trade  w-astes, 
containing  ii-on  and  other  metallic  salts,  hydroxides 
and  mineral  acids  discharged  into  the  .sewers,  and 
present  in  the  sewage  at. the  outfall  works.  Exijeri- 
ments  were  therefore  commenced  about  four  years 
ago  in  order  to  determine  the  most  suitable  and  eco- 
nomical methods  by  which  the  primary  effluents  from 
the  contact  beds  might  be  rendered  at  JiU  times  satis- 
factory.    An    experimental    plant    was    constructed. 


*  Paper  read  at  the  Annual  Snmmer  Conference  of  tlie 
Association  of  Managers  of  Sewagre  Disposal  Works  held  at 
Sheffield  last  Saturday. 


consisting  -of  tanks,  pump,  motor,  &c.,  for  the  pur- 
pose of  conducting  the  necessary  experiments. 


It  was  found  that,  on  standing  in  contact  with 
air,  opalescent  and  cloudy  effluents  became  quite 
clear  after  about  twenty-four  hours.  Experiments 
were  therefore  made  in  order  to  bring  about,  if  itos- 
sible,  the  rapid  deposition  of  colloidal  and  other 
solid    nuttters    with    subsequent   clarification. 

These  experiments  consisted  of:  (1)  Aeration  by 
jets  of  air;  (2)  aeration  by  forcing  air  through 
I)orous  substances,  such  as  land  tiles  and  silica 
bricks;  (3)  aeration  by  causing  the  liquids  to  fall 
in  sprays;  (4)  aeration  by  rapid  treatment  on  per- 
colating filters  of  varying  depths;  (5)  sand  filtration; 
(6)  precipitation  by  chemicals. 

All  these  methods  produced  the  effects  desired  to 
a  greater  or  less  extent,  but  by  means  of  the  i>er- 
colating  filter  effluents  of  high  purity,  clear  and  free 
from  colloidal   matters,   were  obtained. 

Piiinary  effluents  have  been  regularly  treated  in 
this  manner  at  the  rapid  rate  of  800  to  900  gallons  per 
day  per  cubic  yard  of  material  with  satisfactory 
iT'snlts  ovpr  ri  peri>'d  of  at  leii^t  four  years. 
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The  li>ll"\v'ni.'  .li.'inual  loi^ults  may  l>o  taken  a~ 
typical:  — 

Parts  per  lim.OCO. 

Sprinkler 
Li(iuid  treated .       trttueiit, 

I  )sygon  absorbed,  four  hours'  test. . .  2"5l  068 

Nitric  nitrogeu  ...  ...         ...  —  0"72 

Dissolved  oxygcu  test.    Oxygen  iib- 

sorlied  in  live  days  at  ISV  Cent.  —  C  63 

Suspended  solids      —  Traces  ouly. 

Tlie  effluent,  when  diluted  with  tap-water  in  the 
luoportion  of  4  effluent  plus  5  tap-water,  and  the 
mixture  aerated  at  1-4-5  deg.  Cent,  (equal  to  two  pait.s 
dissolved  oxygen  i>er  l(H).tKK)),  and  then  incubated  for 
five  days  at  18"3  tleg.  Cent.,  invariably  ab.-iorbed  less 
than  2  part.s  of  oxygen  per  lOO.OlK),  and  were  therefore 
well  within  the  Royal  Commission  standard. 

The  scheme  for  secondary  treatment  referred  to  in 
the  general  description  of  the  disposal  works  was 
ba.^ed  upon  the  results  of  these  experiments.  It 
niaj-.  however,  l>e  ix>int<>d  out  that  while  the  early 
experiments  which  were  made  by  forcing  air  through 
porous  substances,  such  as  hind  tiles  and  silica 
bricks,  did  not  yield  such  hopefid  results,  there  was 
an  incentive  to  continue  the  exi)erimeiits,  inasmuch 
as  attention  had  then  been  drawn  to  the  use  of  activated 
sludge  in  combination  with  aeration.  Consequently 
it  was  thought  that  u.seful  information  might  be 
obt-ained  by  aiiplying  activated  sludge  to  the  treat- 
ment of  primary   effluents. 

In  two  of  the  exi>erimental  fanksi.  fitted  with 
diffusers,  sludge  was  activated  by  the  usual  metliod. 
Ill  one  tank  primary  effluents  and  mixtures  of  these 
elHuents  with  settled  .-^cwaiie  were  dealt  with,  and 
in  the  other  settled  sewage  wa.s  treated. 

The  results  have  proved  1>oth  interesting  and  in- 
structive. In  the  case  of  the  tank  treating  primary 
effluents  with  .settled  sewage,  deposition  of  colloidal 
matters  is  ol)taine<l.  but.  bearing  in  mind  the  large 
volumes  of  this  liquid  which  can  bo  dealt  with  on 
the  |>ercolating  filter  and  the  greater  simplicity  of 
the  iiroccss,  no  advantage  would  be  gained  by  adopt- 
ing tlie  former.  ' 

Parts  p<!r  100,000. 
Liquid  treated.        EfllueDt. 
Oxygen  absorbed,  four  hours' tost...       3'47  1"03 

Nitric  nilrogen  —  0  25 

Dissolve  1  oxygen  test.    Oxygen  ab- 
sorbed in  live  days  at  16'3''  Cent.        —  1  31 
Suspended  solids      ...         ...         ...        —       Tiacesonly. 

The  effluent,  when  diluted  with  tap-water  in  the 
proportion  of  4  effluent  plus  5  tap-wat«r.  and  the 
mi.xture  aerated  at  14a  deg.  Cent.,  and  then  incu- 
bated for  five  days  at  183  deg.  Cent.,  invariably 
absorl>ed  less  than  2  parts  of  oxygen  jier  lOO.tlOO.  and 
were  thus  well  within  the  Koyal  Conmiission  .standard. 

In  the  ca.se  of  the  tank  treating  settled  sewage, 
good  results  are  also  obtained. 

The  efflnent.s  are  usually,  with  normal  sewages. 
excellent  in  <haracter.  as  tlio  analytical  re.'-.ults  indi- 
cate, and  the  .-ihidge  separates  rapidly  and  distinctly. 
The  alluring  prospect  of  a  possibility  of  purification 
without  filters  has  led  to  further  investigations. 

Parts  per  lOO.flOO. 
Liquid  treated.        EfBiieut. 
Oxygen  absorljcd,  four  boors' test...       4  07  16U 

Nitric  nitrogen  ...         ...         ...        —  0'40 

Dissolved  oxygen  test.     Oxygen  ab- 
sorbed in  five  days  at  18"*'  Cent.        —  0'21 

Suspended  solids      ...  —       Ton  small  (o 

estimate     in 
250   c.c.     ot 
the  liquid. 
The  effluents,   wlien  diluted   with   tap-water  in  the 
projiortion    of    4    efriu.'iit    to   5    taii-watcr.    and     the 
mixture  aerated   at   145   deg.   Cent.,  and   then   incu- 
bated for  five  days  at  183  deg.  Cent.,  with  a  few  excep- 
tions ab.sorbed  less  than  2  parts  of  oxygen  per  ll)(l,(K)() 
and   wore  within  the  Koyal  Commission  slandiird. 
Briefly,  the  folfowing  are  the  results  arrived  at:  — 

(1)  Well-clarified  effluents  are  u.suaUy  obtained 
which  are  within  the  commonly  accepted  limits  of 
imimrit.v  allowable. 

(2)  It  i.-;  found  that  discharges  of  acid  trade  wastes, 
such  as  occur  in  the  Sheffield  sewage,  destroy  the 
efficiency  of  the  skidge  for  a  time.  On  one  occasion 
a  particularly  strong  discharge  resulted  in  the 
activity  being  destroyed,  and  aeration  for  several 
weeks  was  required  iK-fore  clarified  effluents  could 
again  be  obtained.  This  inhibitory  action  is  more 
or  less  pronounced,  and  consequently  great  care  is 
necessary  to  render  such  abnormal  discharges  neutral 


in  chaiacter.  and  to  equalise  their  flow  so  as  to 
render  such  sewage  amenable  to  purification  by  this 
process.  A  still  more  important  point  nuist  be  con- 
sidered— namely,  the  effects  of  discharges  of  trade 
etHuents  containing  and  consisting  essentially  of 
chemical  solids  of  heterogeneous  composition  ujion  the 
:u-tivated  sludge. 

(3)  The  porous  tiles  became  choked  after  a  few 
months'  use.  owing  to  dust  and  grease  in  the  coni- 
pressed  air,  and  also  by  bacterial  masses  growing 
through  the  pores  of  the  tiles.  This  latter  fact  lias 
also  been  proved  in  connection  with  the  Pasteur- 
Chaiuberland    porous    porcelain   tube   filter. 

(4)  Uneven  aeration  occurs  by  reason  of  unequal 
porosity  of  the  tiles. 

(5)  Tiles  have  cracked, -with  the  result  that  the  air 
escapes  at  one  phvce,  and  the  tank  has  had  to  be 
stopped  for  repairs.  This  unsatisfactory  feature  in 
the  use  of  porous  tiles  requires  serious  consideration. 

These  unsatisfactory  features  lead  one  to  the  con- 
clusion that,  while  sewage  may  be  inirificd  by  means 
of  activate*!  sludge,  the  mode  of  appli<'ation  leaves 
room  for  nnieh  investigation  and  iiuproveiueiit  before 
its  [iractical  utility  is  proved.  Experiments  have 
therefore  l>een  made  in  connection  with  devices  for 
the  aiirationi  of  liquids  without  the  use  of  pcuous 
media,  and  in  this  direction  some  of  the  latest  ex- 
periments will  now  be  de.scribe<I. 

During  a  discussion  on  this  question  with  Mr. 
'F.  Scudder,  f.i.c,  f.c.s.,  of  Manchester,  he  described 
to  me  a  series  of  experiments  on  the  aeration  of  crude 
sewage  which  w^ere  made  by  him  in  1881,  in  col- 
laboration with  the  late  Dr.  Angus  Smith,  and  called 
my  attention)  to  an  apparatus  designed  for  the 
oxidation'  of  oils,  Sec.  devised  in  the  year  1880  by 
Dr.  Storer,  and  which  was  used  in  Angus  Smith's 
experiments.  As  a  result  of  thig,  and  with  the  aid 
ot  valuable  suggestions  by  Mr.  Scudder,  apparatus 
has  l)een  constructed  which  promises  satisfactory 
results,  of  which  several  small  types  nuiy  be  si^eii 
in  operation. 

The  aiiparatus  consists  essentially  of  :i,  narrow 
cylindrical  tube  placed  vertically  and  fitted  with  a 
central  spindle,  bearing  either  an  archime<lean  screw 
or  a  series  of  suitably  shai)ed  propeller  blades.  A 
iiumlier  of  the  blades  arc  within  and  others  project- 
ing below  the  lower  end  of  the  tube.  The  top  of  the 
cylindrical  tube  is  placed  at  a  suitable  depth  beneath 
the  surface  of  the  liquid  to  be  aerated.  On  rotating 
the  spindle  at  a  rapid  rate  the  liquid  is  merely  cir- 
culated down  the  cylindrical  tube,  but  on  tlie  inser- 
tion of  a  small  air  pipe  within  the  edge  of  the 
cylindrical  tul)e  a  large  volume  of  air  is  sucked  in 
and  distributed  into  the  liquid  at  the  lower  end  of 
the  cylinder.  The  mixed  water  and  air  rise  up  on 
the  outer  side  of  the  tube  ready  to  flow  in  again,  and 
thus  the  aeration  is  continuous. 

The  apparatus  is  at  present  experimental  in  cha- 
racter, but.  as  a  mechanical  means  for  <'irculating 
the  sludge  and  at  the  same  time  giving  abundant 
aeration,  has  .so  far  proved  to  bo  simple  and  effective. 
without  many  of  the  disadvantages  to  which  aeration 
by  forcing  of  compressed  air  through  porous  slabs. 
&c.,  i.s  liable. 

It  should  be  observed  that  two  fuii<-lioiis  are  per- 
formctl  by  the  air  in  the  activated  sludge  process  as 
now  operated— viz.,  primarily,  the  supply  of  oxygen 
for  maintaining  the  bacteriological  and  chemical 
action  and  efficiency  of  the  sludge;,  and,  .secondly, 
the  agitation  of  the  sludge  with  the  liquid. 

As  only  a  small  iiroportion  of  the  air  is  u.scd  for 
oxidation,  and  the  larger  proportion  for  circulation 
it  becomes  questionable  whether  it  is  e<:onoinical  ti 
u.^e  conipres.sed  air  for  jiurposes  of  agitation,  or  i 
mechanical  agitation,  which  would  carry  in  probabl, 
the  minimum  amount  of  air  necessary,  would  worj. 
as  efficiently  as  the  more  expensive  compressed  a;i 
plant. 

With  this  aim  two  further  experiments  wen 
devised:  — 

(1)  A  series  of  perforated  ordinary  steam  pijies  was 
laid  at  the  bottom  of  a  small  tank  and  connected 
to  the  compressed  air  supply.  Over  the  pipes,  ap- 
proximately 2  ft.  of  clean  clinker  or  slag,  broken  into 
approximately  |-in.  cubes,  was  laid.  The  tank  was 
then  filled  with  settled  sewage,  and  air  Inibbled 
through  for  about  five  hours. 

The  resulting  effluent  was  found  to  be  clarified, 
non-putroseible.  and  in  alV  respects  a  satisfactory 
one.  A  partially  septic  and  black  tank  liquor  treated 
by  this  method  becomes  bright  and  clear  after  one 
hour's  aeration,  and  after  four  to  five  hours  is  amply 
purified. 
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One  of  tlie  tanks  has  l>een  in  daily  o)ieratioii  for 
iihoiit  nine  months,  and  continues  to  give  good  results. 

Parts  per  100,000. 
Liquid  treated.        Effluent. 
Oxygen  absorbed,  four  hours' test...       4'97  092 

Nitric  nitrogen  ...  ...  ...         —  1'15 

Dissolved  oxygen  test.    Oxygen  ab- 

sorlied  in  five  days  at  IS'S"  Cent.        —  1'89 

Suspended  solids      —       Too  small  to 

estimate  in 
250  c.e.  of 
liquid. 

The  effluents  when  diluted  with  tap-water  in  the 
proportion  of  4  effluent  to  5  tap-water,  aerated  at 
14-5  deg.  Cent.,  and  then  incubated  for  five  days  at 
18'3  deg.  Cent.,  with  a  few  exceptions  absorbed  less 
than  two  parts  of  oxygen  per  100,000,  thus  being 
within  the  Eoyal  Commission  standard. 

(2)  The  second  experiment  consisted  of  a  small  ii'on 
tank  having  a  semi-circular  section  at  the  bottom. 
A  shaft  was  fixed  lengthwise  through  the  tank,  and 
to  it  were  attached  two  hollow  paddles  of  special 
shajie.  so  arranged  that  in  the  lowest  position  the 
paddle  nearly  touches  the  bottom  of  the  tank  and  in 
the  upper  position  it  is  approximately  at  the  top  of 
the  tank.  The  tank  was  charged  with  humus  washed 
from  material  taken  from  a  contact  bed  together  with 
sewage,  the  propoirtibnate  volume  of  humus  being 
2-5  per  cent  of  the  sewage.  When  the  paddle  is  rotated 
the  blades  leave  the  liquid  at  the  surface  and  trap  a 
small  volume  of  air,  which  is  canned  into  the  liquid 
and  discharged  therein.  Thus  the  mixture  of  humus 
and  sewage  is  kept  continuously  in  motion,  and  a 
definite  quantity  of  air  is  discharged  into  it  by  each  • 
revolution  of  the  paddle.  The  paddle  is  revolved 
fifteen  times  per  minute. 

After  several  weeks'  operation  the  humus  was  found 
to  become  fully  activated,  and  during  the  last  six 
months  crude  sewage  has  been  treated  daily  with  satis- 
factory results,  as  the  analytical  table  indicates. 

Parts  per  100,000. 
Liquid  treated.        Effluent. 
Oxygen  absorbed,  four  hom"a' test...       4'Sl  ri7 

Nitric  nitrogen         ...  ...  ...        —  0"66 

Dissolved  oxygen  test.    Oxygen  ab- 
sorbed in  five  days  at  18'3°  Cent.        —  0'57 

Suspended  solids      ...        —       Too  small  to 

estimate  in 
250  e.c.  of 
liquid. 

The  effluents,  when  diluted  with  tap  water  in  the 
proportion  of  4  effluent  to  5  tap  water,  aerated  at 
14-.5  deg.  Cent.,  and  then  incubated  for  five  days  at 
18'3  deg.  Cent.,  invariably  absorbed  less  than  2  parts 
of  oxygen  per  100,000,  thus  being  within  the  Royal 
Commission  standard. 

The  results  of  these  two  experiments  show  that  the 
aeration  by  minute  bubbles  of  air,  such  as  through 
porous  tiles,  is  unnecessary,  and  that  mechanical 
circulation,  combined  with  minimum  aeration,  is 
efficient.  Both  these  experiments  are  still  in 
operation. 

GENERAL    CONCIiUSIONS. 

The  general  conclusions  drawn  from  the  experi- 
ments which  have  been  described  may  be  summarised 
thus : — 

(1)  That  a  normal  sewage  may  be  purified  by  the 
activated  sludge  process. 

(2)  That  trade  wastes  may  interfere  seriously  with 
the  process. 

(3)  That  further  investigation  is  needed  with  respect 
to  modes  of  application  of  the  sludge  to  the  sewage, 
periodical  removal  of  the  surplus  sludge  and  the  effect 
of  such  removal  on  the  continuing  results  of  j)urifica- 
tion  methods  of  aeration,  costs  of  plant  and  uiikeep. 
before  older  plants  and  methods  can  be  abandoned. 

(4)  That  skilled  control  of  the  process  will  be 
essential. 

(o)  That,  while  the  resulting  sludge  is  undoubtedly 
richer  in  nitrogenous  organic  matter  than  ordinary 
sewage  sludge,  it  remains  to  be  proved  by  actual  agri- 
cultural trials  that  such  nitrogen  is  in  a  form  suitable 
for  the  ready  assimilation  by  plant  life,  and  that  as  a 
fertiliser  its  sujjerimity  over  humus  can  be  esta- 
blished, as  up  to  the  present  humus  sludge  derived  from 
sprinkler  filters,  wliich  is  also  richer  in  nitrogenous 
organic  matter  than  ordinaiy  sewage  sludge,  has  not 
been  appreciated  by  the  agriculturist  as  a  fertiliser, 
in  spite  of  its  availability  in  large  qu:>ntities 
at  many  sewage  works  in  this  country  during 
recent  years. 


PERSONAL. 


Mr.  A.  Garrait  has  been  appointed  surveyor  and 
inspector  to  the  Drayton  (Salop)  Rural  District 
Council  during  the  absence  of  Mr.  W.  Cotterill  with 
the  Forces. 

Mr.  G.  Frier,  .-anitary  inspector,  will  carry  on  the 
duties  of  Mr.  E.  C.  Moorhouse,  surveyor  to  the 
Melton  Mowbray  Rural  District  Council,  during  his 
absence  on  active  service. 

Mr.  J.  Worsfold,  sewage  works  manager  to  the 
Hungerford  Rural  District  Council,  has  been 
appointed  to  a  similar  position  under  the  East 
Baruet  Valley   Urban   District" Council. 

Mr.  P.  G.  Killick,  borough  surveyor  of  Finsbury, 
has  had  a  son  wotuided  in  the  recent  fighting  on  the 
western  front.  .\t  the  meeting  recently  of  the  borough 
council  the  Mayor  (Alderman  Henry  B.  Barton,  j.p.) 
expressed  the  svuijiathv  of  the  members  with  Mr. 
Killick. 

Mr.  W.  H.  Hill,  chief  assistant  borough  engineer 
and  surveyor  of  Kensington,  who  has  been  carrying 
on  the  duties  of  borough  engineer  since  the  resigna- 
tion of  Mr.  A.  R.  Finch,  has,  pending  the  filling  of 
the  vacancy,  been  appointed  acting  borough  engineer 
and  surveyor,,  at  an  additional  salary  of  £120  a  year, 
with  an  honorarium  of  £50  for  extra  services  during 
Mr.  Finch's  ab.sence  on   sick  leave. 

Mr.  Greville  H.  Montgomery,  so  well  known  to 
our  readers  for  his  success  in  raising  the  Building 
Trades  Exhibition  to  an  institution  of  international 
value  and  interest,  is  to  be  congratulated  on  being 
alive  and  in  his  usual  vigorous  health,  notwith- 
standing persistent  rumours  to  the  contrary.  Sym- 
pathetic enquiries  at  his  office  on  Wednesday  were 
answered  by  Mr.  Montgomery  in  person,  who  con- 
siders the  rumours   are  exaggerated. 

Mr.  F.  P.  Dolamore,  who,  as  stated  last  week,  has 
been  appointed  Ijorough  engineer  of  Bournemouth, 
has  been  in  the  service  of  the  town  council  for 
twenty-five  years,  having  been  originally  appointed 
engineering  assistant.  Previously  he  had  Ijeen  chief 
assistant  to  Sir  James  Lemon  at  Southampton.  His 
promotion  to  deputy  borough  engineer  of  Bourne- 
mouth took  place  nineteen  years  ago,  and  in  this 
office,  under  the  late  Mr.  F.  W.  Lacey,  he  was  re- 
sponsible for  carrying  out  many  important  municipal 
schemes,  including  remodelling  the  main  drainage, 
construction  of  a  tramway  system  with  necessary 
street  widenings,  construction  of  Meyrick  and  Queen's 
golf  links  and  jiarks,  and  the  construction  of  the 
Undercliff  drives  and  paths. 


(Sheffield  University  last  year  gave  a  First  Class 
B.A.  degree,  to  Miss  C.  W.  MacBrair,  elder  daughter 
of  Mr.  and  Mrs.  W.  M.  MacBrair,  of  Sheffield,  and 
niece  of  Mr.  R.  .\.  MacBrair,  city  engineer  and 
surveyor  of  Lincoln ;  recently,  as  the  result  of  a 
final  examination,  they  have  granted  the  M.A. 
degree. 

OBITUARY. 

Mr.  John  Allan,  road  surveyor  to  the  Huntley  Dis- 
trict Committee  of  the  .Aberdeenshire  County  Council, 
died  recently,  we  regret  to  state. 


Electric  Lighting  Charges  at  St.  Helens. — An  in- 
crease of  10  i>er  cent  in  the  price  of  electric  current 
was  agreed  to  at  a  meeting  of  the  St.  Helens 
Corporation  last  week.  Alderman  Sir  Jo.seph 
Beecham,  in  moving  the  adojjtion  of  the  minutes  of 
the  Electricity  Committee,  stated  that  ten  years  ago 
they  reduced  the  price  to  SJd.  per  luiit,  and  charged 
nothing  for  meter  rents,  and  for  towns  of  the  cha- 
racter of  St.  Helens  that  was  about  the  lowest  charge 
in  the  country.^  There  were  only  about  5  per  cent  of 
the  municipal  undertakings  of  the  country  that  did 
not  charge  meter  rents.  When  they  reduced  the 
price  to  3Jd.  the  committee  only  paid  Gs.  a  ton  for 
coal.  Coal  had  gone  up  in  price,  and  no  alteration 
was  made  initO  a  few  months  ago  they  put  10  per 
c-ent  both  for  power  and  lighting.  Tlie  average  price 
two  or  three  months  ago  was  16s.  or  17s.,  and  they 
were  now  paying  21s.  or  21s.  6d.  When  they  took 
into  consideration  the  inferior  quality  of  the  fuel 
supplied,  it  meant  an  increase  of  300  per  cent  in  the 
price  of  fuel.  Against  this  the  inorea.se  of  the  price 
was  20  i)er  cent.  That  would  make  the  charge  just 
under  i^d.  per  unit.  He  quoted  figures  to  show  that 
this  was  below  the  charge  in  most  other  places. 


JiLY  M,   liUG. 


AND   COUNTY  ENGINEER. 
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Municipal  Woric  in  Progress  and  Projected. 

The   Editor  invites   the   co-operation  of  Scevbiob   readers  with  a  view  to  makina  the  in/ormation  given  under   thit 
head  aa  complete  and  accurate  as  possible. 


The  following  are  among  tlie  more  important  pro- 
jifted  works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Accrington  T.C.— It  lia>  b.^n  iKcided  to  enlargo  the 
tramway  otlicos  at  the  market. 

Grantham  T.C.— It  has  bet>n  agreed  to  pi-ovido 
<tal>ling  for  seven  horses,  and  also  cart  sheds,  at  a 
(.•ost  approxiiiKitily  of   E800. 

South  Shields  T.C. — It  is  proposed  to  build  an 
int'ec-tious  diseases  hospital  near  Cleadon  from  plans 
prepared  by  tlie  borough  engineer,  Mr.  L.  Rose- 
veare.  but  the  fchenio  will  not  take  effect  till  after 
the  war. 

HOUSING    AND    TOWN    PLANNING. 

Birmingham  T.C. — M  the  nuvting  of  the  city  council 
last  week  authority  was  given  to  prepare  an  amend- 
ing scheme  in  respect  of  an  area  of  about  247  acres 
included  in  the  East  Birmingham  town-planning 
scheme.  It  wa.-  explained  that  the  authority  was 
necessary  to  alter  the  planning  of  three  roads  to 
make- them  conform  with  the  continuations  of  those 
roads  coming  within  the  North  Yardley  scheme. 

Leeds  T.C. — In  moving  the  adoption  of  the  minutes 
of  the  Improvements  Committee.  .Mderman  F.  M. 
Luptoii  (chairman)  called  si>ecial  attention  to  the 
resolution  authorising  the  city  engineer,  Mr.  W.  T. 
LarK'ashire,  to  prepare  plans  for  a  Moortown  town- 
planning  sclieme.  Part  of  the  scheme,  he  said, 
included  part  of  Alwoodley,  which  was  within  the 
WTiarfedale  Rural  Di.-itriet  Comicirs  area.  The  chief 
reason  for  that  was  tliat  the  projected  ring  road 
round  the  city  would  almost  necessarily  pass  through 
part  of  that  area. 

Worcester  T.C. — A  report  is  to  be  prepared  upon  the 
advisability  of  a  town-planning  scheme  for  the 
Blaokpole  district. 

MOTOR  TRANSPORT. 

FInsbury  B.C. — Tlie  Imt'iuljIi  couiiril  recently  autho- 
ri.-ed  the  pureliase  of  a  iiio'nr  road  sweeper,  at  £673. 

Friern  Barnet  U.D.C. — A  committee  is  to  consider 
and  re[iort  upon  the  provision  of  a  motor  fire  engine. 

Manchester  T.C. — The  substitution  of  motor-'buses 
for  trainears  in  ccrt.Tin  districts  is  being  considered  by 
the  eity  i-oiiti<il. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Southall-Norwood  U.D.C. — The  Local.  Government 
Board  have  lieen  asked  to  consider  favourably  a 
proposal  by  the  council  to  spend  money  on  the  pro- 
vision of  a  refuse  destructor  or  other  means  for  the 
disposal  of   refuse. 

Surbiton  U.D.C— It  has  been  referred  to  a  com- 
initt<e  to  consider  whether  the  removal  of  house  refuse 
in  the  district  could  not  be  carried  out  cheaper  by  the 
council  itself,  by  direct  labour,  with  its  own  horses  and 
nu'chanically  propelled  vehicles.  Consideration  is  also 
to  be  given  to  the  collection  and  sale  of  waste  pajjer. 

Tilbury  U.D.C The  surveyor,  Mr.  S.  A.  Hill-Willis, 

has  re<-eived  instructions  to  prei)are  a  specification 
for   the   proposed   refuse   drstructor, 

ROADS    AND    MATERIALS. 

Barrow  T.C. — Th<-  town  council  have  arceiited  the 
tender  of  Highways  Oinstruction,  Limited,  at  £(i7(l, 
for  repairin-^'  a  lengtli  of  Abbey-road  with  Mex])halte, 
the  company  to  guarantee  the  work  for  five  years. 

Denbigh  C.C— It  was  reported  that  the  Road  Board 
had  allotted  1 1,000  to  th<-  council  for  road  improve- 
ment puqioses,  it  being  intimattid  that  the  grant  would 
be  increased  if  it  was  necessary  in  the  national 
interests. 

Derbyshire  C.C — The  estimate  for  the  surface  tarring 
of  the  roads  is  £9,078,  and  it  was  stated  at  the  council 
meeting  recently  that  the  Road  Board  would  be  pre- 
pai-cfl  to.  pay  a  moiety  of  this. 

Dover  T.C. — .Vt  the  last  meeting  objection  was  raised 
by  councillors  to  the  use  of  clinker  ash  on  tar-[)ainted 
roads,— Councillor    Walniisley    said    it  .was    a    very 


unsatisfactory  material  to  use.  Speaking  as  an 
engineer,  he  thought  thesre  was  nothing  like  sand  and 
broken  stone  or  metal  for  the  purpo.se.  If  they  used 
clinker  ash  and  had  fine  weather,  it  was  soon  ground 
down  to  a  fine  powder,  and  flew  about  and  got  down 
people's  throats,  and  if  it  happened  to  be  wet,  it  was 
soon  converted  into  a  thick  and  unpleasant  mud, 
which  was  very  unsatisfactory. — The  Mayor  said  that 
the  deputy  engineer,  Mr,  Crunnnack,  would  say  that 
lie  was  of  the  councillor's  opinion;  but,  unfortunately, 
ho  was  not  able  to  get  the  other  material.— ^Councillor 
Gatehou.se  asked  why  they  could  not  get  Thames 
ballast,  which  was  better  than  cinder. — Alderman 
Lewis  tliouL:ht  they  could  use  Broadstairs  sand. 

Essex  C.C. — It  has  been  agreed  to  resuifaco  with 
Tarmac  part  of  the  Barking  to  Southend  main  road, 
at  an  estimated  cost  of  £4,000. — Application  is  being 
made  to  the  Road  Board  for  a  grant  of  i,';J,000  for 
road  tarring, 

llford  U.D.C— The  tender  of  Messrs.  Parsons  & 
Parsons,  at  C.JiJil,  has  been  accepted  for  making  up 
the  ri'-'lit  of  way  at  the  rear  of  the  town  hall. 

Kidsgrove  U.D.C. — .\n  estimate  of  £400  has  been 
[lassed  for  road  inipiovements  in  Kidsgrove  Ward. 

Market  Drayton  U.D.C— The  Highways  Committee 
liave  bei'ii  asked  lo  i\'|iort  upon  a  proposal  for  a  street 
improvement  at  the  junction  of  Sliropsliii-e-sdcet  and 
Cheshire-street.  Tlie  sehemo  iiivolvis  llu'  aeipiisition 
(if  certain  properties,  and  the  appioxiiiiale  cost  is  C300. 

Norfolk  C.C— The  county  surveyor,  Mr.  W.  H. 
•  iladwell,  n-ported  to  the  Eastcn-n  Highways  Com- 
mittee that  he  had  ivceived  a  communication  from  the 
surveyor  to  the  Cromer  Urban  District  Council  stating 
that  his  Highways  Committee  wei'e  jirepared  to  carry 
out  the  necessary  tarring  to  maintain  the  roads  in 
their  present  condition  on  the  understanding  that  the 
county  council  would  pay  the  whole  of  the  cost.  It  was 
stated  that  if  the  matter  was  delayed  until  the 
autumn  granite  would  be  i-equired.  Tarring  in  the  dis- 
trict cost  about  Id.  per  yard  ;  one  or  two  roads  were 
wearing  out,  and  unless  don<'  now  would  cost  Is.  2d. 
per  yard  for  granitv  in  the  autumn.  Afti'r  discussing 
the  matter  tlie  commiltee  decided  not  to  depart  from 
their  rule — viz.,  to  pay  one-foijrth  of  the  cost  of  the 
tarring  by  the  urban  authority. 

Pickering  R.D.C — No  objection  has  been  offered  to 
the  proposal  of  the  county  council  to  the  tar-spray;ng 
of  tile  Whitliy-road.  The  cost  would,  it  was  stated, 
lie   lioiiie   by  the  Goveiiimcnt. 

Swansea  T.C.  —  The  Highways  CommitUv  have 
ap]u-oved  the  scheme  of  the  borough  surveyor,  Mr. 
J.  R.  Heath,  for  a  new  (iO-ft.  line  of  frontage  for  Park 
Wem-road  to  Gnoll-avenue.  With  resjiect  to  the 
powers  over  new  omnibus  routes  in  the  Local  Govern- 
ment Emergency  Provisions  Act,  the  borough  sui'- 
veyor  said  he  thought  the  town  clerk  should  make 
a  report.,  as  the  Act  was  very  loosely  worded.  The 
mayor  said  owing  to  the  different  interpretations 
capable  the  Act  should  be  boiled  up  and  rehashed,  for 
no  one  understcwd  its  meaning.  The  borough  sur- 
veyor said  th(^  intention  could  have  been  put  plainly 
in  a  few  words.     The  m^itLer  was  left  to  the  town  clerk. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Alford  U.D.C — Tlu-  Sanitary  Committee  ljg,ve  been 
aiilliorised  to  purchase  two  5-in.  pumps  at  a  cost  of 
about    COO. 

Chertsey  U.D.C— With  respect  to  the  propos<'d 
sewage  disposal  scheme  an  intimation  has  been  received 
from  the  I, oral  Government  Board  that  a  loan  cannot 
be  saiirtion<-<l  for  the  purpose  until  after  the  war. 

Croydon  T.C. — It  has  been  agreed  to  effect  altera- 
tions and  exti-nsions  at  the  South  Norwood  sewag<' 
farm  at  an  estiniat<d  i ust  of   CI, .500. 

Grimsby  R.D.C— A  commiltee  has  been  authorised 
to  consider  the  advisability  of  a  surface-watx^r  drainage 
scheme  for  Immingham. 

Langholm  T.C-  It  is  understood  that  an  agreemeni 
has  b<x'ii  reachc-d  by  which  the  town  council  arc  to 
cany  out' a  s<-wage  purification  scheme.  The  imme- 
diate execution  of  tlio  work  is  contingent  upon  a  satis- 
factory contribulion  towards  the  cost  being  obtained 
from  the  Ministry  of  Munitions. 
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Leyton  U.D.C. — i\lr.  A.  T.  I.  Gotknill,  m.inst.c.e., 
has  iirrpnred  ior  the  council  a  report  on  sewage 
disposal,  in  wluoh  lie  states  that  of  all  tlie  alternatives 
to  chonucal  precipitation  that  of-  activated  sludge 
treatment  holds  out  the  greatest  possibilities.  It  is 
the  natural  development  of  methods,  aiming  at  the 
intensive  cultivation  of  bacteria  upon  wliich  experts 
have  been  working  for  many  months.  He  then 
commends  the  council  to  set  aside  a  sum  for  rearrang- 
ing a  portion  of  one  of  the  existing  tanks  to  treat  at 
least  2tl,()U0  gallons  per  day,  and  to  connnence  a  series 
of  exiieriuieiits.  With  reference  to  this  proposal,  the 
surveyor.  Mr.  E.  H.  Kssex,  has  been  instructed  to 
obtain  further  detailed  information  from  Manchester, 
Salford,  Stamford,  and  Worcester  for  submission  to 
the  Public  Health  Committee  and  if  deemed  desirable 
to  visit  one  or  more  of  the  places  mentioned  to  inspect 
the  actual  c.i>rrations  and  report. 

Martley  R.D.C. — A  report  was  received  from  the 
engineers  of  the  Hallow  sewerage  scheme  with 
ri'ference  to  an  obstruction  in  the  sewers.  The 
encineers  said  that  the  trouble  was  not  due  to  any 
defect  in  the  sewer,  but  to  a  jelly-like  scum  whicli 
was  in  evidence,  particularly  at  one  manhole.  It  was 
a  most  unusual  circumstance,  and  one  which  was  very 
rar^  in  their  experience.  The  best  remedy  was  flush- 
ing, and  they  suggested  that  special  valves,  the  better 
to^carry  out  this  method,  should  be  in.stalled.— Mr. 
Lord  agreed  that  it  was  an  extraordinary  circmii- 
slancc.  Theie  was  a  splendid  fall.— The  inspector 
was  instructed  to  procure  the  valves. 

Tiverton  R.D.C— An  expenditure  of  £101)  has  been 
approved  for  road  drainage  at  Cruwys  McH'chard. 

Wolverhampton  T.C.  —  The  Sewerage  Committee 
vrpint  a  prnlil  of  t;2,.')88  on  the  year's  farming  opera- 
(i.iMs  at  Jiarnhurst,  compared  with  £2,592  for  the 
previous  year. 

WATER,    CAS,   AND    ELECTRICITY. 

Batley  T.C— The  Treasury  are  being  asked  to 
sanctiiin  a  loan  for  the  provision  of  new  carbonising 
plant  at  the  gasworks. 

Bristol  T.C. — The  Electrical  Committee  in  April, 
1915,  received  authority  from  the  council  to  s|)end 
nearly  1:27,000  on  a  (>,000-kw.  turbo  alternator,  but 
when  the  committee  went  to  the  Local  Government 
Board  for  sanction  to  raise  the  money  the  bo,ard  sug- 
gested that  they  miglit  manage  with  a  machine  of  half 
the  eaiiacity,  and  said  they  would  allow  a  loan  of 
£1(),500.  the  committee'  "  have  reluctantly  adopted 
the  suggestion,"  and  •  have  accepted  a  tender  from 
Messrs.  Eraser  &  Chalmers,  of  Erith,  for  the  pro- 
vision of  a  3,000-kw.  Eraser  &  Chalmers  turbine, 
coujiled  to  a  Vickers  alternator,  and  with  condensing 
plant  by  tlie  British  Westinghouse  Company,  at  the 
inclusive  sum  of  £11,008. 

Burnley  T.C. — The  Local  Government  Board  have 
sanctinned  the  proposed  work  in  connection  with  the 
Hurstv\ (1  reservoir.     The  estimated  cost  is  £32,000. 

Cork  T.C — A  letter  has  been  received  from  the 
Coik  Gas  Company  regretting  that,  owing  to  the  great 
increase  in  the  price  of  coal  and  freight,  they  are  coiii- 
peJled  to  increase  tho  charges  for  gas  consumed  in 
nu'lered  lamps  by  Gd.  per  1,000  cub.  ft.,  for  gas  con- 
sumed in  unmetered  lamjis  by  7s.  (id.  per  lamp  per 
animm,  and  for  gas  used  for  buildings  and  offices  by 
Cd.  i)er  1,000  cub.  ft.,  the  increased  charges  to  take 
effect  from  July  1st.  The  Tublic  Works  Committee 
have  agreed  to  send  a  letter  protesting  against  the 
pnipiisrd  increases. 

Dawlish  U.D.C— It  was  reported  that  the  electric 
light  coj^pany  had  declined  the  council's  alternative 
offer  to  jiay  at  the  rate  of  3^  per  cent  per  annum 
on  their  capital  outlay  in  respect  of  street  lighting. 
in  lieu  of  the  5  per  cent  as  required  by  the  company. 
The  company,  liowevor,  made  the  following  offer, 
without  iirejudice  to  their  rights  under  the  contract, 
to  hold  good  generally  during  the  juried  of  restricted 
lighting  and  the  operation  of  the  Summer-time  Act: 
Contract  i  rices  for  all  lamps  lighted;  £1  15s.  per 
a'hnuni  \>er  200-c.p.  lamp  unlit;  17s.  6d.  per  100-c.p. 
lamj)  unlit;  and  8s.  9d.  per  50-c.p.  lamp  unlit.  The 
council  have  agreed  to  these  terms. 

Edinburgh  T.C. — The  Electric  Lighting  Committee 
repiiri  that  the  deficiency  on  the  account  last  year  was 
ts.o:.'). 

Exeter  T.C. — New  electric  pumping  apparatus, 
capable  of  delivering  25,000  gallons  per  hour,  has  been 
installed  at  the  corporation  watei-works  as  part  of  the 
scheme  of  extension  planned  by  the  city  sui'veyor,  Mr. 


T.  Moulding.  The  new  plant  assures  the  city  cf  a 
continuous  and  ample  supply  of  water  under  any 
conceivable  circumstances. 

Glasgow  T.C. — The  great  demand  which  the  manu- 
fael  me  iif  war  uuiterial  has  caused  for  electricity  for 
)iii\M.-r  and  lighting,  especially  the  former,  is  demon- 
strated by  the  faet  that  the  revenue  of  the  corporation 
electricity  department  for  the  financial  year  which 
ended  on  Blay  .'Ust  was  £530,720,  as  compared  with 
£405,372  in  the  preceding  year.  This  is  an  increase 
of  £125,348,  while  in  comparison  with  the  revenue  of 
the  year  1913-14,  which  was  £378,315,  there  is  an 
increase  I  if   C152,  1(15. 

Leyland  U.D.C — It  is  proposed  to  ask  the  Local 
(Jovernment  Board  to  sanction  a  scheme  for  additional 
mains  foi-  the   extension  of  the  water  supply. 

Lynton  U.D.C. — The  surveyor,  Mr.  W.  Yeo,  has  bien 
aulhiirised  (u  siidv  a  well  near  the  isolation  hos|iital. 

North  Berwick  T.C. — It  has  been  decided  to  incnase 
the  price  of  gas  fr.un  4s.  7d.  to  5s.  per  1,000  cubic  feet. 

Nottingham  T.C. — The  Water  Committee  report  that 
the  water  undeitaking  had  been  cai-ried  on  withuut 
additional  capital  obligation.  In  twelve  months'  time 
the  city  would  have  a  full  supply  from  the  Uerwent 
Valley,  and  distribution  would  he  such  that  it  would  be 
impossible  to  dilTerentiate  the  water  from  the  spai-k- 
ling  type  which  tlu-y  had  enjoyed  for  generations  [last. 

Startforth  R.D.C. — A  scheme  has  been  approved  for 
the  improveiiu'ut  iif  the  Bowes  water  supply. 

Tipton  U.D.C. — A  scheme  has  been  adopt<d  for  the 
reconstruction  of  four  beds  of  retorts  at  the  gasworks 
on  the  horizontal  system,  at  an  estimated  cost  of 
£2,000. 

Tunbridge  Wells  T.C— The  nett  i)rofit  on  the  elec- 
tricity undertaking  last  year  was  £598. 

Walsall  T.C. — The  report  of  the  gas  undertaking  for 
last   linanrial  year  shows  a  nett  profit  of  £7,5(50. 

Woolwich  B.C. — A  boiler,  superheater,  and  ecoim- 
miser  are  to  be  pi'ovided  for  the  Globe-lane  station, 
and,  subject  to  tlie  sanction  of  the  Local  Government 
Board,  it  is  pro|ii>sed  'to  extend  the  electricity  mains 
at  a  cost  of  £(JO(l. 

MISCELLANEOUS. 

Bristol  T.C. — With  respect  to  a  suggestion  that  (wo 
or  three  uu^mbers  of  the  Sanitai-y  Committee  should 
attend  the  Cardiff  meeting  of  the  Institute  of  Cleansing 
Superintendents,  the  chairman  of  the  committee  said 
it  was  important  that  they  should  see  tlie  motor  a])iVli- 
ances  to  be  on  view  there,  because  the  committee  wei'e 
now  [laying  at  the  rate  of  £2,(KK)  a  month  for  haidage. 
The  city  engineer,  Mr.  L.  S.  McKenzie,  had  suggested 
to  the  manufacturers  what  was  likely  to  be  suitable  for 
Bristol,  and  they  had  promised  to  exhibit  it.  The 
committee  agreed  to  se^d  a  few  members  experienced 
in  the  haulage  problem  to  see  the  sihow. 

Croydon  T.C. — A  swimming  bath  is  being  used  for 
the  storage  of  furniture  of  men  called  up. 

Sheffield  T.C— A  gross  profit  of  £173,459  was  made 
<in  the  coi'iidiatidu  traruways  last  year.  The  total 
income  of  £455,008  was  a  record  figure,  and  the  nett 
pj'ofit  of  £95,779  an  inci'ease  over  that  of  the  preceding 
year  of  £25,840. 

Teignmouth  U.D.C. — In  regard  to  the  adjustment  of 
accounts  as  between  the  highwa.y  and  gas  deliartments, 
in  con.sequence  of  the  jiublio  lighting  being  dispensed 
with,  the  surveyor,  Mr.  F.  W.  Knight,  reported  that 
he  and  the  gas  manager  thought  it  fair  that  £390,  in- 
cluding the  current  amount  estimated  for  lighting, 
should  bo  divided  thus — gas  department  £190,  general 
district  fund  £200. 


FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

TTyANTED,  Clerk  of  Works  (between  41  and 
''  50),  with  sjicx'ial  experience  <)f  sanitary  plumb- 
ing, drainage,  and  heating,  to  adapt  a  large  country 
house  for  military  purposes.  Apply  to  Willcox  & 
Raikes,  Consulting  Engineers,  03  Temple-row,  Bir- 
mingham, stating  whether  married  or  single  and  when 
disengaged,  also  age  and  salary  required,  with  par- 
ticulars of  experience  and  references.  (3,046) 

WANTED,  a  Good  Second-hand  Ten-ton  Steam 
Roller,  with  Scarifier  attached.  Price  and  jiar- 
ticulars  to  F.  Hargreaves,  Surveyor,  Consett,  Co. 
Durham.  (3,047) 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
Is  it  not  rather  to  be  regretted  that  only  five 
out  of  twelve  pajiers  oanie  under  dis^^ussion  at 
tlie  annual  meeting  of  the  Institution  of  Municij-ial 
and  County  Engineers  at  Blackpool  ?  Is  it  not  a 
pity  that  the  "menu"  of  papers  to  be  read  was  so 
large  that  only  the  hor.<  J'uuires  could  be  taken,  and 
that  many  who  had  come  to  read,  or  discuss,  other 
papers  than  those  on  town  planning,  &c.,  had  to  go 
empty  away  ?  What  must  be  the  feelings  of  the 
members  who  had  taken  the  trouble  to  write  these 
papers  ? 

•  *  •  • 

Was  not  Lord  Crewe's  re<'ent  pronouncement  at 
the  Imperial  College  of  Science  and  Technology  of 
'great  importance  in  connection  with  the  future 
teaching  of  science  in  our  national  system  of  educa- 
tion.'  Is  it  not  well  that  the  Government  have 
apiK)inted  a  Si>eeial  Committee  to  inquire  into  the 
position  of  natural  science  as  regards  education,  with 
a  view  to  the  promotion  of  the  advancement  of  pure 
science  in  our  schools  and  colleges,  and  is  it  not  to 
be  hoped  that  this  Committee  will  be  able  to  change 
our  present  "  classical  "  system  of  education  to  one 
of  a  more  practical  and  useful  description  ? 

•  .         •  •  • 

Is  not  the  position  of  the  surveyor  with  regard  to 
the  men  under  him  beginning  to  reach  a  very 
dangerous  state  in  some  districts  ?  Is  it  a  fact 
that  at  a  meeting  of  the  Shildon,  Durham,  Urban 
District  Council  recently  the  question  of  the  dis- 
missal by  the  surveyor  of  a  workman  was  referred 
to  a  sul>committee.  afti-r  a  full  explanation  by  the 
surveyor,  and  after  his  action  in  the  matter  had  been 
approved  by  the  General  Purposes  Committee  ?  If 
this  interference  with  the  power  of  the  surveyor  is  to 
continue,  will  not  the  result  end  in  chaos  of  the 
worst  description,  and  will  not  all  discipline  dis- 
appear ?  What  sort  of  a  position  can  a  surveyor 
hold  if  he  is  not  to  be  responsible  for  his  workmen, 
and  councils  are  to  take  this  responsibility  out  of 
his  hands  ?    Where  is  Democracy  drifting  ? 

•  •  •  • 

Is  not  Alderman  Davies,  of  the  Swansea  Town 
Council,  to  l>e  congratulated  on  his  suggestion  that 
the  spare  land  at  the  corporation  cemetery  should 
be  used  as  a  model  kitchen  garden  where  ratepayers 
could  obtain  advice  from  a  practical  gardener  as  to 
the  l)est  method  of  utili^ing  their  own  gardens  for 
the  production  of  vegetal^les  and  fruit  ?  Do  we  not 
all  heartily  wish  Alderman  Davies  every  success  in 
carrying  out  his  excellent   and  patriotic  suggestion  ? 

•  •  •  • 

Is  it  not  satisfactory  to  find  that  there  was  a  general 
consensus  of  opinion  in  the  discussions  on  the  papers 
on  town  planning  at  the  recent  annual  meeting  at 
Blackpool  that  the  roads,  sewers,  and  general  plan- 
ning was  the  work  of  the  surveyor,  and  that  the 
design  and  erection  of  the  buildings  and  the  general 
beautification  of  the  scheme  should  l)e  the  work  of 
the  architect?  Does  not  this  go  a  long  way  towards 
settling  the  vexed  question  as  to  who  should  prepare 
and  carry  out  a  town   planning  scheme  ? 

•  •  •  • 

Is  not  the  Mayor  of  Stockton-on-Tees  to  be  con- 
gratulated on  his  patriotic  action  in  refusing  a  pro- 
I)osal  of  his  council  to  apj»eal  on  his  behalf  for  his 
exemption  from  military  service  until  the  end  of  his 
year  of  office,  he  having  attested  under  Lord  Derby's 
scheme  ?  Is  not  his  exaniiile  one  that  could  be  fol- 
lowed with  advantage  by  a  largo  number  of  men 
who  use  every  endeavour  to  escape  national  service  ? 

•  •  •  • 

Is  it  not  a  "feather  in  the  cap"  of  the  activated 
sludge  process  thatthe  Worcester  Corporation,  who  have 
experienced  endless  trouble  with  their  sewage  dis- 
posal  works,  should  have  decided  to  adopt  this  pro- 
cess, a'fter  a  long  and  exhaustive  trial  of  a  small 
installation   at  their   works  ? 

.  •  '       •  •  • 

Will  not  the  great  ri.-.e  in  the  price  of  petrol  affect 
the  profits  of  the  motor-'bus  companies,  and  if  it 
continue.-i  give  an  impetus  to  the  electric  overhead- 
wire  system  with  railless  cars?  Was  not  the  expe- 
rience of  the  Keighley,  Yorks,  Corporation  confir- 
matory of  this  when  they  abandoned  their  motor 
'bu,ses  and  introduced  the  railless  system,  thus  con- 
verting an  annual  loss  into  a  considerable  annual 
profit  ? 


APPOINTMENTS  VtCANT. 

Official  and  similar  auvbrtisements  received  dp  to  4.30  p.m. 
on  tbdrsdays  will  be  inserted  in  tbb  following  days  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrvbvor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  he  telephoned  (City  So.  1046)  subject  to  later  con- 
firmation  by   letter.  

DKAIKtHTSMAN.  —  July  I7th.  —  Southampton 
County  Council.  JCl.'M)  V)er  annum.— County  Surveyor, 
The  Castle,  Winchester. 

ASSISTANTS  (two).-July  24th.  — West  Suffolk 
County  Council.— Mr.  W.  Lionel  Jenkins,  county 
surveyor.  Shire  Hall,  Bury  St.  Edmunds. 

CITY  SUEVEYDKS  TEMPOKARY  ASSISTANT. 
—July  24th.— Corporation  of  Salisbury.  £104  per 
annum.— Mr.  Francis  Hodding,  town  clerk.  Muni- 
cipal Offices,   Salisbury. 

ENGINEER  AND  MANAGER.— July  24lh.— Lough- 
Ixirough  Electricity  Committee.  iUJUO  per  annum.- 
Mr.  H.  Perkins,  town  clerk.  Town  Hall,  Lough- 
Ixirough. 

DRAUGHTSMEN.- For  war  work  in  a  Govern- 
ment aeronautit'al  office  in  London.  —  .C3  10s.  to 
£1  Is.  per  week,  i)lus  overtime. — Room  344,  Adastral 
House,    Victoria-eiiil)aukment,    E.G. 

WATERWORKS  FITTER.— Cirencester  Urban 
District  Council.— Air.  T.  Hibbert,  surveyor,  Ciren- 
cester. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
on  tbdrsdays  will  be  inserted  in  tub  following  days  issdb, 
but  tliose  responsible  for  their  despatch  arc  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  <.Cily  No.  I0i6)  subject  to  later  con- 
firmation  by   letter.  

Buildings. 

DUNDEE.— July  17th.— For  the  execution  of  joint- 
less  flooring  and  painter's  work,  for  the  corporation. 
—Mr.  H.  Richardson,  Electricity  Department, 
Dundee. 

DUNDEE.— July  17th.— For  the  exeicution  of  rein- 
forced-concrete  foundation,  mason,  and  other  works, 
for  the  corporation.— Mr.  H.  Richardson,  Electricity 
Department,  Dundee. 

EDINTiURGH.— July  17th.— For  repairs  to  the 
electric  generating  station,  for  the  corporation. — Mr. 
J.  A.  Williamson,  architect,  Public  Works  Office,  City 
Chambers. 

HALIFAX.— July  17th.— For  additions  to  the  tram- 
way depot,  for  th<.i  Tramways  Committee.— Mr.  J.  Lord, 
borough  engineer,  Town  Hall. 

HALIFAX. — July  17th.  i— For  rebuilding  green- 
houses, for  the  Parks  Committee. — Mr.  J.  Lord, 
borough  engineer,  Town  Hall. 

SUHBITON. — August  4th. — For  repairs  and  paint- 
ing at  the  cottage  and  buildings  in  Red  Lion-road,  for 
the  urban  district  council. — Mr.  F.  W.  Wood,  clerk, 
CouiK'il  Offices,  Ewell-ioad,  Surbiton. 

Engineering:  Iron  and  Steel. 

CLACKMANNAN.— July  17th.— For  the  supply  of 
20u  tons  of  cast-iron  pipes  and  special  castings,  for 
the  county  council. — Mt«srs.  Leslie  &  Reid,  engineers, 
72a  George-street,  Edinburgh. 

ROTHES.— July  19th.— For  the  concrete  and  iron 
work  of  a  culvert,  for  the  town  council. — Mr.  A.  Robb, 
burgh  surveyor. 

PLYMOUTH.— July  20t.h.— For  the  supply  of  a 
I'otary  steam  boiler-fed  ])ump,  for  the  corpoi-ation. — • 
Mr.  E.  G.  Okell,  borough  electrical  engineer. 

RUNCORN. — July  22nd. — For  supplying  and  fixing 
a  20-ton  weighbridge,  for  the  urban  district  council. — 
The  Clerk,  Town  Hall. 

ENFIELD.— July  2()th.— For   the   erection    of    new 

cast-iron    hot-water  mains  and    for    repairs,   fur    tlio 

guardians. — Mr.    .1.  C.    S.    Mummery,    architect,    liJ 
Fitzroy-scjuare,  W. 

HALIF.\X. — August  5th.— For  the  reconstruction 
ill  iciii forced  concrete  of  Clark  Bridge,  for  the  corpora- 
tion.— Mr.  J.  Lord,  borough  engineer,  Town  Hall. 

SINGAPORE.— August  14th.— For  the  construction 
of  a  steel  bridge,  for  the  Public  Works  Department.— 
Chief  Clerk,  Colonial  Engineer's  Office,  Singapore. 
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Roads. 

HALIFAX.— July  17th.— For  the  execution  of 
improvement  works  in  Duke-street,  for  the  Highways 
Committee. — Mr.  J.  Loi-d,  borough  engineer,  Town 
Hall. 

WELLINGTON.— July  19th.— For  the  supply  of  sm 
tons  of  broken  granite,  for  the  urban  district  council. 
— Mr.  G.  Riley,  surveyor,  14  Walker-street,  Welling- 
ton. 

BUNGAY.— July  19th.— For  the  .supply  of  la-in. 
Mountsorrel  granite,  for  the  urban  district  council. — 
Mr.  H.  Earl,  surveyor. 

HEBBURX.— July  22nd.— For  works  of  improve- 
ment, for  tlie  urban  district  council. — Deputy  Sur- 
^"eyor,  Council  C>ffices,  Argyle-street,  Hebburn. 

BROADSTAIRS.— July  31st.— For  the  supply  of 
500  cub.  yds.  of  pit  flints  and  160  cub.  yds.  of  pit 
gravel,  for  the  urban  district  council. — Mr.  H.  Hurd, 
surveyor. 

JOHANNESBURG.— August  14th-15th.— For  the  sup- 
ply of  1,600  tons  of  tar  or  tar  substitute,  for  the  muni- 
cipal council. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

Sanitary. 

RHOXDDA.— July  17th.— For  scavenging  the  dis- 
trict in  sections,  for  the  urban  district  council. — 
Mr.  E.  H.  Barber,  engineer  and  surveyor.  Council 
Offices^  Pentre,  Ehondda. 

OULTON  BROAD.— July  22nd.— For  the  removal  of 
house  refuse  and  cleansing  cesspools,  for  the  ui-ban 
district  council. — Mr.  E.  G.  Rand,  deputy  clerk, 
Victoria  Chambers,  Lowestoft. 

TADCASTER.— July  28th.— For  emptying  ashpits, 
for  the  rural  district  council. — Jlr.  H.  C.  Wood, 
sanitary  inspector,  Tadcaster. 

Stores. 

WHITEHAVEN.— July  17th.— For  the  supply  of 
stores,  fur  the  Harbour  Commissioners. — Mr.  J.  Tyson, 
clerk.  Harbour  ( )ftice.  Queen's  Dock  Quay,  Whitehaven. 

SALFORD. — For  the  supply  of  general  stores,  for 
the  gas  department. — Mr.  W.  W.  Woodward,  engineer. 
Gas  Offices,  Bloom-street,  Salford. 

Miscellaneous. 

EALING. — July  17th. — For  the  supply  of  household 
coal  and  coke,  for  the  town  council. — Mr.  W.  R.  Hicks, 
borough  surveyor,  Town  Hall,  Ealing. 

EALING.— July  17th.— For  the  supply  of  disin- 
fectants, for  the  town  council. — Mr.  W.  R.  Hicks, 
borough  suneyor.  Town  Hall,  Ealing. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


Prendtnt — Mr.  John  S.  BitoDiE,  m.insi.c.e.,  Borongh 
Engineer    and    Surveyor,    Blackpood. 


SOUTH-WESTERN  DISTRICT  MEETING. 

A  South-Weslern  Di.-tiict  meeting  of  the  Institu- 
tion of  Municipal  and  County  Engineers  is  to  be 
held   at  Exmonth  on   Saturday,  July  29th. 

Programme. 
3.0  p  m.— Meet  at  council  offices,  where  Mr.  County 
Councillor  Crews,  chairman  Roads  Com- 
mittee, Exmouth  Urban  District  Coimcil. 
will  receive  the  members. 
Read  minutes  of  previous  meeting. 
3.15  p.m.— Proceed  to  the  Mariae  Drive  Works  for 
inspection,  where  Mr.  Hutton  will  desciibe 
the  works.  The  works  comprise:  Just 
completed,  approximatelv  i  mile  '  of  bulk 
concrete  sea-wall,  built"  by  Lord  Clinton 
(Engineers,  Messrs.  Douglass,  Lewis  and 
Douglass);  approximately  i  mile  of  rein- 
forced concrete  and  masonry  sea-wall,  built 
by  the  Exmonth  Council  (Encineer,  Mr.  S. 
Hutton). 

In  connection  with  the  above  and  now  in 
course  of  construction  by  the  Exmouth 
Council :  Approximately  1  mile  of  reinforced 
concrete  carriageway,  40  ft.  wide,  with  25-ft. 
of  footpaths  (Engineer,  Mr.  S.  Hutton). 

Arrangements  are  being  made  wdth  the 
contractors  to  keep  the  men  working  during 
the  inspection. 


5.0  p.m. — Tea  at  the  Underelift  Tennis  Pavilion 
(adjoining  the  works)  by  invitation  of  Mr. 
Crews  and  Mr.  .Hutton;  after  which  Mr. 
Hutton  will  be  glad  to  answer  any  questions 
arising  out  of  the  inspection. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  inrites  the  co-operation  of  SnRTBiOB  readers 
with  a  view  to  making  the  information  oiven  under  this 
head  as  complete  and  accurate  aa  possible. 

'  Accepted.  t  Secommended   for  acceptance. 

NOKTTIFLEF.T.     .Vicepted  for  the  supply  of  broken  ragstone, 
sand  arul  i:ia\i'l.  lure  of  riteam  roller  aud  horse-s  and  carts, 
.and    tlie   -;iiMily    "t    16.650   gallons   of  tar,    for   the    iirban 
district   c-onnL-ii-     Mr.  J.  A.  Mitchell,  surveyor  : — 
Sand.— J.  F.  Martin.  Greenhithe,  Is.  lid.  per  yard. 
Gravel. — J.  P.  Martin,  Greenhithe,  Is.  4d.  per  yard. 
Tar.— F.  G.  Holmes  &  Co.,  Northfleet,  3Jd.,  33d.,  and  3|d.  per 

gallon. 
Steam   Roller.— T.  Wood  &  Sons,  Limited,  Crockenhill,  27s. 

per  day. 
Scarifying.— T.  Wood  &  Sons,  Limited,  Crockenhill,  5s.   6d. 

per  cubic  square  yard. 
Eagstone.— W.   H.    Bensted  &    Son,  Maidstone,  9s.   to  9s.  6d. 

per  yard. 
I'it  Flints. — J.  &  B.  Martin,  Limited,  Pinden,  4s.  per  yard. 
Granite. — L.   Summerfield,  Limited,  Kensington,  16s.  8d.  per 

ton. 
Iloi'se  Hire. — C.  Dyke.  Northfleet,  13s.  per  day. 


Bexhill's  New  Isolation  Hospital. — A  new  iirfectious 

diseases  hospital  ha-  recently  l^een  completed  for  the 
borough  of  Bexhill.  The  observation  pavilion  con- 
tains accommodation  wards  for  two  males  and  two 
females',  together  with  duty  room  and  spacious 
verandah.  A  small  laundry  has  been  erected  adjoin- 
ing the  existing  kitchen.  The  buildings  are  of  brick 
with  rougll-ca)^t  and  local  red-brick  dressing.s,  plinths 
and  sills,  and  have  slated  roofs  with  red  roll  ridging. 
The  floors  consist  of  jiolished  pitch-pine  blocks  in 
concrete.  The  heating  is  by  open  fireplaces,  and 
the  lighting  hy  gas  with  incandescent  inverted 
burners.  The  wards  are  vent-Hated  by  means  of 
inlet  ventilators  at  the  floor-level  luider  each  l>ed. 
Tiie  whole  of  the  work  has  been  designed  aud  carried 
out  under  the  supervision  of  the  borough  surveyor 
(Mr.  George  Ball.  .\ssoc.m.inst.c.e.,).  The  accounts 
for  the  works  have  not  yet  been  settled,  but  it  is 
anticipated  that  tb.e  cost  of  the  works'  carried  out, 
including  furnish iiii;,  will  not  exceed  £1,150. 


MEETINGS. 

Secretaries  and  otherg  will  oblige  by  aendino  early  notice  of 
dates  of  forthcoming  meetings. 

JtTLY. 

17-'20.— Iii'^titiite  of  Cleansing  Superintendents  :  Annual 
(''inference  at  (^'ardiff. 

■29.  — Institution  of  Municipal  and  County  Engineers:  South- 
western Distrct  Meeting  at  Exmouth. 


APPOINTMENTS   OPEN. 

T^T" ANTED,  two  or  three  Working  Foremen, 
'  ^  used  to  Tar-^praying  and  the  Laying  of  Tar- 
macadam  Roads,  Footpaths,  Playgrounds,  &c.  Give 
full  particulars  and  experience  and  wages  required. 
Must  be  ineligible  fur  IMilitary  Sei-vice.  ApplyBox  B., 
W.  H.  Smith  &  .Son.  Lichfield-street,  Wolverhampton. 

(3,041) 

CIRENCESTER    URBAN    DISTRICT 
COUNCIL. 
AVATERWORKS    FITTER. 

Immediate  applications  are  invited  for  appointment 
named  above  from  persons  capable  to  suI>el^nte^nd 
works  under  the  directions  of  the  Surveyor  to  the 
Council.  A  practical  knowledge  of  public  supply  of 
water  derived  from  boreholes,  and  the  engines  and 
pumping  plant  (including  experience  with  suction  gas) 
used  for  raising  the  supply  is  essential  ;  also  experi- 
ence in  repairing  pumping  plant. 

Applicants  must  also  be  experienced  in  distribu- 
tion of  supply,  including  waste  and  other  meters. 
Venturi  meter,  electrical  water-level  recording  appa- 
ratus for  reservoir,  the  laying  of  mains  and  servifces, 
fixing  of  hydrants,  sluice  valves,  &c. 

Applicants  must  Ix'  absolutely  ineligible  for,  or 
totally  exempt  from,  IMilitary  Service?;  they  must 
state  age,  qualifications,  whether  married  or  single, 
jnesent  and  jn-evious  employment,  wages  required,  and 
enclose  copies  of  three  testimonials  addressed  to  Mr. 
T.  Hibbert,  Surveyor,  Cirencest«r.  (3;042) 


JvLV  14,  1916. 


AND  COUNTY  ENGINEER. 
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THE 


SICILIAN  ROCK  ASPHALTE 

Company,  Limited. 

Sicilian  Naiural 

Mineral 
Rock   Aspkalie 

Produced   from    the    MINES    at 
TABUNA   (Ragusa),   SICILY. 

Samples  and  Prices  on  application. 

LONDON     AGENCY  — 

W.  MUMFORD,  36  CAMOMILE  ST.,  LONDON,  E.G. 

Telegrams  :      "  Phaltasbit,     Led-,     London." 
Telephone   ;     4922     Avenue. 


/te  ^yi^ 


MEXPHALTE 

A  pure  high-grade  Mexican 
Bitumen  of  high  cementing 
value.  An  ideal  Bitumen 
for        road        construction. 

Write  for  samples 
and  quotations  to: 

ANGLO-MEXICAN 

Petroleum  Products  Co.,  Ltd., 

FINSBURY    COURT, 
LONDON.        E.G. 


11 


ROAD   IVIAKIINJG 

REINFORCE    CONCRETE    ROADS    WITH 

EXPANDED      METAL 


POET    TAT,l;OT;   Eoadway  over  C 


r^irk.       Mr,  Willium  Janlmc,  Engiueer. 


THE     EXPANDED     METAL     COMPANY,     LTD. 

(Patentees  and   Manufacturers  oT  Expanded    Metal.) 

Head   Office:     YORK    MANSION.    YORK     STREET.    WESTMINSTER.    LONDON,    S.W. 

Works:    STRANTON     WORKS,    WEST     HARTLEPOOL. 
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pITT   OF   SALISBURY. 

^CITY  SURVEYOR'S  TEMrORARY  ASSISTANT. 

The  Town  Council  invite  applications  from  men 
ineligible  for  Military  Service  for  the  appointment  of 
a  Temporary  Assistant  in  the  Office  of  their  City 
Engineer  and  Surveyor  in  consequence  o!  the  absence 
of  the  present  Assistant  on  Active  Service. 

Applicants  must  have  had  experience  in  a  muni- 
cipal engineer's  offic-e. 

The  appointment  to  be  detenninable  by  a  month's 
notice. 

Applications,  in  candidate's  own  handwriting, 
stating  age,  experience,  salary  refjuired  (the  salaiy 
previously  paid  to  the  Temporary  Assistant  being  at 
t'"©  rate  of  £104  per  annum),  when  able  to  commence 
duties,  and  accompanied  by  copies  of  not  more  than 
three  recent  testimonials,  endorsed  "  City  Surveyor's 
Assistant,"  must  reach  mo  not  later  than  noon  on 
Jlonday,  the  24th  instant. 

Canvassing  is  strictly  prohibited. 


Blunicipal  Offices, 
Salisbury. 
July  6,  1916. 


FRANCIS   HODDING, 

Town  Clerk. 


(3,04.3) 


TX7BST    SUFFOLK   COUNTY    COUNCIL. 
^^      COUNTY    SURVEYOR'S    DEPARTMENT. 

Two  Assistants  required  temporarily  to  fill  places 
of  tliose  released  for  Military  Service.  One  Assistant 
will  be  engaged  chiefly  on  accounts,  tlie  other  on 
correspondence.  Applicants  miist  have  had  expe- 
rience in  a  Surveyor's  Office. 

Applications,  in  the  candidate's  own  handwritiiig, 
stating  experience,  qualifications,  age,  salary  re- 
quired, and  when  able  to  take  up  duties,  with  copies 
of  three  recent  testimonials,  to  be  received  by  the 
undersigned  not  later  than  24th  July,  1916. 

W.  LIONEL  JENKINS,  assoc.m.inst.c.e., 
County  Surveyor. 
Sliire  Hall, 
Burv  St.  Edmunds. 

Julv  12,  1916.  (3,045) 


APPOINTMENTS   WANTED. 


T^EMONSTRATOR.— Lady,  experienced  (Naval 
-L'  Officer's  daughter),  requires  permanent  position ; 
gas,  electric  li.tiht,  domestic  patents,  or  similar. — 
Reply,  stating  remuneration  offered  and  full  par- 
ticulars. Box  1,576,  office  of  The  Surveyor,  24  Bride- 
lane,  Fleet-street.  E.C.  (3,044) 


EXPERIENCED  Surveyor  desires  appointment 
in  Mining  Engineer's  Office  with  a  view  to 
working  partnership.  Highest  testimonials.  Terms 
and  fullest  particulars  to  Box  1,574,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,   E.C.        (3,032) 


MUNICIPAL  Surveyor's  Cbief  Assistant  desires 
appointment,  temporary  or  otherwise.  All- 
round  experience  sewerage,  sewage  disposal,  survey- 
ing, levelling  and  water  supply.  Age  24,  wdth  mili- 
tary discharge.  Excellent  references. — Box  1,575, 
office  of  The  Sdrveyoe.  24  Bride-lane,  Fleet-street, 
E.C.  (3,036) 


PREPARATION     FOR 
EXAMINATIONS. 


CORRESPONDENCE  COURSES  for  A.M.I.C.E., 
SiDD.I.C.E.,  Municipal  and  County,  Sanitary 
Science  and  Sanitary  Inspectors,  P. A. S.I.  and 
F.S.I.  Exams.,  by  a  Surveyor,  who  is  F.S.I., 
A.M.I.C.E.  and  Grad.M.  and  Co.E.,  all  by  Exam., 
with  23  years'  municipal  and  13  lecturing  and  coach- 
ing experience,  assisted  by  D.Sc.(Lond.),  M. A. (Came.), 
with  high  mathematical  lionours.  Record  for  past 
3  years,  all  Exams.,  90  per  cent  p.  Exceptionally  low 
fees ;  easy  payments. — For  further  details  and  testi- 
monials apply  Box  892,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.C. 


Before  placing  your  order  for 
Municipal  Vehicles  obtain  par- 
ticulars  of  "  Hallford  "  Motor 
Wagons,  which  have  given 
complete  satisfaction  to  many 
:         Municipal    Authorities.        : 


HALLFORD 

MUNICIPAL  MOTOR  WAGONS 

Combined  Street  Watering  &  Dust  Collecting  Carts^  Tipping 
Wagons^  Tower  Wagons,  Prison  Vans,  Fire  Tenders,    &c» 


WRITE     FOR    CATALOGUE     "L"     FOR     FULL     PARTICULARS. 


10  ST.  SWITHIN'S  LANE, 
LONDON,  E.C. 


J.&E.  HALL, 


LTD. 


DARTFORD, 

KENT. 


The  Surveyor 


Enb  nDuntcipal  anb  County  Engineer. 


Vol.  L. 
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No.  1,279. 


Minutes  of  Proceedings. 


Arterial    Roads 

in 
Greater   London. 


At  thfe  last  Jiiectiug  of  tlie 
London  County  Council  an 
important  report  was  presented 
by  till-  Improvements  Com- 
mittee in  which  it  was  pointed  out  that  the  Prime 
Minister  and  the  President  of  the  Local  Govern- 
ment Board  have  been  asked  to  receive  at  the  end 
of  the  present  month  a  ileputation  in  support  of 
the  resolutions  passed  at  the  second  main  con- 
ference on  arterial  road?-  in  Greater  London.  Our 
readers  are  already  familiar  with  the  terms  of 
those  resolutions,  which  generally  seek  official 
re<^"ognition  for  the  findings  of  the  conference  as 
to  suitable  routes.  The  county  council  have  a 
general  interest  in  the  matter  as  being  the  central 
autliority  for  the  planning;  and  execution  of  street 
improvements  in  London.  In  the  past  their 
general  policy  with  resjaict  to  road  improvements 
has  been  necessarily  in  tlie  direction  uf  improving 
existing  means  of  comiininication  as  and  when 
favourable  opportunities  have  occurred,  and  the 
main  consideration  with  them  has  always  been — 
and  very  proj>erly  so — tjir  degree  of  benefits  .to  bo 
ctjnfened  by  any  improvement  on  the  general 
through  traffic  of  London,  due  regard  being  paid  to 
the  need  for  improving  main  roads  leading  out  of 
London  into  adjacent  districts.  The  present  re- 
port does  not  deal  in  detail  with  the  iiroposals  of 
the  conferences  in  regard  to  new  roads  within  the 
county  of  London.  It  i-;  pointed  out,  however, 
that  the  formal  presentation  of  the  recommenda- 
tions of  the  conferences  to  the  Prime  Minister 
and  the  President  of  tin-  Local  Government  Board 
may  be  regarded  as  involving  some  measure  of 
acquiescence  on  the  part  of  all  the  authorities 
represented  at  the  conferences.  So  far  as  the 
council  is  concerned,  in  tlie  absence  of  an  expression 
of  its  views,  it  might  hi-  eoiisiderod  that  the  council 
had  withdrawn  from  tlir-  position  it  tcok  up  with 
the  Road  Board  on  the  subject  of  road  improve- 
ments, and  had  accepted  the  conclusions  of  these 
conferences  as  constituting  a  programme  having 
prior  claim  on  its  attention  in  connection  with 
road  improvement  and  development  in  London. 
In  order  to  safeguard  the  council's  position,  both 
for  preserving  freedom  oi'  jict.ion  for  the  future  and 
also  for  maintaining  a  elaim  on  any  Governmetit 
fund  for  aid  towards  tin-  cost  of  urgently  needed 
London  improvements,  the  Committee  consider 
that  the  views  of  the  council  should  be  made 
known  to  the  Prime  Minister  and  to  the  President 
of  the  Local  Government  Board,  if  possible  before 
the  deputation  above  leferred  to  is  rec/oived. 
The  recommendation  of  the  Committee  is  in  the 
following  terms:  That,  in  connection  with  the 
proceedings  of  the  conferences  on  arterial  roads  in 
Greater  London,  the  <ouncil,  while  in  general 
agreement  with  the  principle  of  a  far-sighted 
policy  of  reservation  of  I'outes  before  land  is  built 


on  or  values  enhanced,  reserves  its  opinion  as  to  the 
best  methods  for  determiining  routes  for  arterial 
roads,  and  the  actual  routes  for  such  roads,  par- 
ticularly in  the  County  of  London,  where  condi- 
tions are  essentially  diffei'ent,  as  regards  road 
planning,  from  those  obtaining  in  neighbouring 
counties,  and  also  reserves  its  opinions  as  to  the 
relative  importance  and  urgency  of  the  proposed 
arterial  roads  within  the  County  of  London  in 
comparison  wirth  other  road  improvement  pro- 
posals affecting  the  county;  and  confirms  the  views 
expressed  by  it  to  the  Road  Board  on  the  subject 
of  London  improvements  and  of  grants  in  aid 
of  such  improvements  from  new  sources  of 
revenue. 

No  one  will  criticise  this  recommendation  on 
the  ground  of  want  of  caution.  It  seems  to  us, 
however,  to  be  rather  late  in  the  day  for  a  great 
body  like  the  London  County  Council  to  be 
"  reserving  its  opinion  as  to  the  best  methods  for 
determining  routes  for  arterial  roads."  The  re- 
poit  of  the  Committee  is  very  frank  as  to  the 
reasons  for  the  recommendation.  If  the  schemes 
for  artei'ial  roads  arc  j)rooeeded  with,  it  is  said 
that  the  council  will  probably  be  expected  to  con- 
tribute, and  in  view  of  the  probable  heavy  cost 
involved  the  council's  co-operation  as  one  of  a 
number  of  authorities  in  the  execution  of  the 
schemes  might  involve  the  abandonment  or  posit- 
poneinent  of  inrprovejiients  regarded  by  the  cotincil 
as  of  greater  urgen<;y,  and  neoessiity  from  the  stand- 
point of  the  requirements  of  the  traffic  of  London. 
If  the  State,  by  assuming  control  of  the  prepara- 
tion and  determination  -of  arterial  road  schemes, 
is  also  prepared  to  accept  the  financial  responsi- 
bility for  the  whole  or  greater  part  of  the  expendi- 
ture, whether  on  capiltal  or  maintenance,  there 
would  be  the  danger  that  any  money  which  the 
(iovcrnment  may  be  prepared  to  allocate  'in  the 
future  for  the  improvement  of  roads  and  road 
communication  may  be  devoted  towards  the  con- 
struction oif  the  arterial  roads  recommended  by 
the  conferences,  with  the  probable  consequence 
that  no  now  source  of  revenue  will  be  available  for 
the  execution  of  the  improvements  to  which  the 
council  would  attach  greater  importance.  If, 
even  without  assuming  financial  responsibility 
for  the  whole  or  greater  part  of  the  expendi- 
ture, a  Government  department  approves  anc\ 
fosters  the  arterial  road  proposals  of  the  con- 
ferences, the  coun<-il  might  be  seriou.sly  prejudiced 
in  iits  applications  to  Parliament  for  sanction  to 
improvement  schemes  in  London,  as  it  has  been 
the  practice  in  rccen/t  years  for  Government 
de|)artments,  including  the  Local  Government 
Board,  to  present  to  Committees  oi  Parliament 
reports  upon  Bills  without  supporting  such  reports 
by  evidence  which  can  be  cross-examined.  The 
County    Council    are    perfectly    right    in    repre- 
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senting  their  views  in  the  highest  quarters,  and 
even  though  we  may  not  agree  with  everything 
in  the  report,  we  conunend  the  frankness  which 
has  led  the  committee  to  state  so  fairly  the  reasons 
which  have  led  them  to  the  conclusion  at  which 
they  have  arrived. 


Mr.       Ross      Young's      recent 
Economic  .    ^^    ^j^^     ..  Fundamental 

Town  Planning.  ^^^  Economic  Considerations  in 
Relation  to  Town  Planning"  was  a  welcome 
change  from  the  usual  type  of  town  -  planning 
paper.  As  a  Scottish  member  of  the  institution, 
he  naturally  places  the  economic  expansion  of  our 
industries  first  and  the  betterment  of  our  social 
and  communal  life  second,  whereas  most  writers 
south  of  the-  Tweed  reverse  these  considerations. 
"  The  science  of  town  planning  must,"  he  says, 
"  primarily  involve  the  study  of  the  evolution  of 
towns  in  relation  to  social  progress  and  industrial 
activity. "  It  is  not  sufficient  to  confine  our  plans 
to  the  width  and  direction  of  roads, and  the  number 
of  houses  per  acre,  but  wo  must  also  consider  the 
industries  on  which  the  occupants  of  the  houses 
depend,  and  which  provide  the  funds  for  laying- 
out  the  roads.  As  Mr.  Harpur  said  in  the  dis- 
cussion on  the  paper,  we  must  know  what  indus- 
tries are  coming  to  the  town  before  we  can  settle 
our  plan.  We  must  know  where  the  railways, 
canals  and  pits  are  to  be  placed  in  the  case  of 
an  indust/i-ial  town  l>efore  we  can  plan  our  streets 
and  open  spaces.  The  width  of  our  roads  cannot 
be  determined  until  we  know  what  traffic  they 
are  likely  to  cany.  We  must  arrive  at  some  idea 
of  the  economic  requirements  of  the  town  to  be 
planned,  and  the  forces  which  will  determine  its 
future  growt.h,  before  we  can  make  provision  for 
its  expansion.  Mr.  Young  insists  that  it  is  a 
blunder  for  town  planners  to  concentrate  the 
greater  part  of  their  attention  on  details  which 
could  be  better  considered  at  a  later  stage,  and 
neglect  the  larger  and  wider  issues  on  which 
further  growth  will  hinge.  The  wide  application 
of  physical  science  to  our  industrial  and  social  life 
tends  to  divert  them  into  entirely  new  channels. 
Whereas  the  majority  of  our  large  industrial  towns 
were  formerly  found  on,  or  near  to,  our  coal- 
fields, or  on  some  important  waterway,  we  now  find 
that  the  introduction  of  other  forms  of  power, 
such  as  oil,  gas,  or  electricity,  or  the  improvement 
in  steam  plant,  has  enabled  us  so  to  cheapen  and 
improve  our  transport,  and  give  better  travelling 
facilities,  that  it  has  allowed  many  important 
industries  to  be  moved  from  the  town  into  the 
country. 

It  is  very  necessary  in  town  planning  that  we 
should  not  lay  out  our  towns  with  such  cast-iron 
rigidity  that  there  is  no  room  for  future  expan- 
sion, or  for  development  on  somewhat  different, 
and  it  is  hoped  better,  lines.  Many  towns  are 
dependent  upon  some  one  branch  of  our  staple 
industries  ;  but  it  is  hardly  wise  for  any  town  to 
"  have  all  its  eggs  in  one  basket,''  for  the  ups  and 
downs  of  trade  are  always  felt  more  keenly  in 
these  towns  than  in  those  which  have  a  greater 
variety  of  industries.  The  problem  of  special 
industries  and  their  permanenoe  is  of  peculiar 
interest  at  the  present  moment.  The  large  centres 
of  industry  created  by  the  demand  for  munitions, 
although  generally  of  a  somewhaJt  temporarj'  cha- 
racter, are  in  many  cases  of  such  vast  proportions 
that  the  questioin  of  their  permanence  is  of  vital 
importance  to  the  town  planner.  When  the  war 
is  over  many  will  no  doubt  disappear,  as  the  factors 
which  now  make  for  usefidness  will  then  act  in  a 
contrary  manner.  Their  isolation  from  our  large 
towns  is  frequently  now  a  valuable  asset  ;  but  one 
cannot  keep  large  bodies  of  men  and  women  herded 
together  in  temporary  buildings,  with  few.  if  any, 
of  the  amenities  of  life,  once  the  need  for  their 
special  work  has  gone,  and  the  attraction  of  high 


wages  has  been  lost.  On  the  other  hand,  the 
capital  invested  in  buildings  and  plant-  is  so  large 
that-  there  can  be  little  doubt  that  every  efl'ort 
will  be  made  to  retain  many  of  them  for  ordinaiy 
industrial  purposes  when  peax^e  is  declared ;  and 
the  assistance  of  town  planners  will  then  be  needed 
to  make  these  places  healthy  and  well-organised 
c(  nimuniities.  While  Mr.  Ross  Young  agrees  that 
the  population  of  this  country  should  be  housed  in 
communal  units  of  reasonable  size,  instead  of  in 
large  massed  formations,  he  is  of  opinion  that,  in 
the  case  of  a  number  of  towns  within  a  reasonable 
distance  of  each  other,  a  sweeping  and  compre- 
hensiive  town  plan  dealing  with  the  whole  area 
should  be  prepared,  after  consultation  with  all  the 
diflferent  authorities  affected.  The  towns  in  the 
Clyde  Valley  and  onTyneside  (South  Lancashire  and 
the  Birmingham  district  might  also  be  included) 
are  so  linked  up  and  dependent  on  each  other  that 
a  town  plan  embracing  the  whole  of  the  towns  dn 
these  areas  is  now  becoming  recognised  not  only 
as  desirable,  but  necessary.  Mr.  Smith  said  Mr. 
Ross  Young  "  wanted  to  start  his  town  plan  at 
Edinburgh  and  finish  at  Greenock  ' ' ;  and  Mr. 
Young,  in  his  reply,  said  he  did.  lie  ''  would 
have  a  plan  of  the  whole  industrial  area,  for  if 
the  plan  is  confined  to  little  schemes  it  is  site 
planning,  and  not  town  planning." 


..  .         ,  Another       evidence      ot      the 

Motors  for  .    ,         4^   ,i    .        i 

,  „,     ,      inereasinK  interest  that  is  being 
Municipal  Work.  ^  ,         .   °,,  ^        l         r 

taken  in  the  use  of  motors   tor 

various  kinds  of  municipal  work  was  afforded  by 
the  fact  that  at  the  annual  conference  of 
the  Institute  of  Cleansing  Superintendents  all  of 
the  papers  dealt  with  one  aspect  or  another  of  this 
question.  It  is  true  that  the  new  president,  Mr.  W. 
Harpur,  the  city  engineer  and  sui'\-eyor  of  Cardiff, 
dealt  in  his  inaugural  address  with  the  general 
progress  of  municipal  work  in  that  city,  but  later 
in  the  meeting  he  submitted  a  paper  dealing  with 
the  results  of  the  use  of  steam  tractors  in  cleansing 
work.  Quoting  ifrom  a  rej^ort  which  he  prepared 
in  the  year  1906,  Mr.  Harpur  stated  that  the  cost 
of  collecting  house  refuse  by  motor  worked  out  at 
2s.  4-25d.  per  ton,  and  by  horse-wagons  at  Is.  S'Sld. 
per  ton.  These  figures  relate  to  a  time  ten  years 
ago,  but  the  experience  of  the  intervening  years 
has  not  enabled  engineers  to  form  a  more  favour- 
able opinion  in  regard  to  the  suitability  of  motor 
veh'icles  for  this  particular  type  of  work.  If  the 
ultimate  destination  of  the  refuse  is  at  a  long 
distance  from  the  points  of  collection,  it  may  be 
an  economical  proposition  to  collect  by  means  of 
horse-drawn  wagons  and  subsequently  to  transfer 
the  material  into  motor  lorries  for  conveyance  to 
the  tip.  But  tlie  constant  stopping  and  restarting 
which  are  inherent  in  the  ordinaiy  work  of  col- 
lection render  motor  vehicles  unsuitable  for  this 
purpose.  Mr.  TeiTy,  of  Nottingham,  read  a  paper 
in  wfiich  he  pointed  out  the  peculiar  advantages  of 
electric  veh'icles  in  the  removail  of  house  refuse  if 
motors  of  any  type  are  to  be'  used.  He  alluded  to 
only  two  disadvantages — namely,  the  high  capital 
cost  and  the  low  speed.  The  fonner  is  consider- 
ably discounted  by  the  fact  that  electric  vehicles 
claim  a  long  life  and  low  cost  of  maintenance. 
Moreover,  for  the  actual  work  of  collection  it  is 
open  to  question  whether  low  speed  is  in  itself  a 
disadvantage.  The  real  question  seems  to  be  as 
to  how  the  working  cost  per  ton  using  electric 
vehicles  compares  with  the  cost  when  horse  trac- 
tion is  used.  The  result  of  such  a  comparison 
appears  to  be  favourable^  to  the  electric  vehicle, 
a  type  the  popularity  of  which  seems  to  be  con- 
siderably on  the  increase.  Mr.  Greig,  of  Glasgow, 
dealt  with  the  results  obtained  in  street  cleansing 
by  motors.  This  is  a  class  of  work  for  which 
motor  vehicles  are  jaeculiarly  suitable,  for  it  in- 
volves heavy  loads,  long  journeys  and  few  stop- 
pages.    It  is  not  surprising  therefore  to  find  that 
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the  unaiiiiuoiis  opinion  of  those  who  have  used 
motor-sweeping  machines  is  that  they  are,  from  an 
econonucal  point  of  view,  a  pronounoed  success. 
Xevertlieless,  if  the  greatest  efficiency  is  to  be 
obtained,  they  require  careful  and  skilled  handling, 
and  ^Ir.  Greigs  suggestion  that  drivere  and  fore- 
men should  receive  instruction  from  motor  experts 
is  well  worthy  of  consiileration.  Mr.  James  Bee, 
of  Blackpool. "also  contril>uted  an  interesting  paper 
on  street  watering  witii  electric  vehicles.  The 
whole  series  of  papei-s  is  of  the  utmost  value 
to  the  increasing  nund>er  of  municipal  engineers 
who  are  being  called  upon  to  consider  the  question 
of  the  substitution  of  iiu-tor  for  horse  haulage ; 
and,  taken  in  conjunction  with  the  report  of  the 
efficiency  division  of  the  Chicago  Civil  Service 
Commission,  to  which  we  called  attention  in  our 
issue  of  Octob€^r  1st  last,  affords  practically  com- 
plete information  on  the  subject. 
*  -x-  * 

In  his  latest  annua!  report 
Middlesex  Roads,  some  extracts  from  which 
appteared  in  our  issue  of  last 
week — Mr.  II.  T.  Wakelam,  the  county  engineer 
of  Middlesex,  mentions  that  the  paved  tracks  of 
the  light  i-aihvays  constructed  and  leased  by  the 
county  council  have  proved  during  the  present 
crisis  of  exceedingly  great  benefit  to  the  road 
traffic  of  the  county,  and  es}>ecially  so  where  the 
tracks  were  laid  on  roads  which  have  haunches 
constructed  with  ordinarv  water-bound  metalling. 
These  haunches  are  now.  in  many  instances,  in  an 
extremely  bad  condition,  and  were  it  not  for  the 
tracks  in  question  an  absolute  necessity  would 
have  arisen  within  the  past  year  for  some  jier- 
manent  form  of  surfacing  to  take  the  place  of  the 
water-bound  metalling  roferred  to.  New  surfacings 
of  the  kind  would,  neossarily,  have  been  both 
costly  and  difficidit  t<j  obtain.  It  is  therefore 
worthy  of  note  that  in  this  time  of  stress  and 
trouble  the  light  railway  tracks  have  Ijeen  of  the 
utmost  value,  financially  and  otherwise,  to  the 
county,  apart  from  the  convenience  they  afford 
the  public  in  the  way  of  quick  transit  from  one 
centre  to  another.  The  tracks  have  withstood  the 
stress  of  the  heavy  transport  traffic  extraordinarily 
well,  and  are  standing  up  well  under  the  heavy 
loads  they  are  constantly  carrying.  Some  of  the 
creosoted  wood  paving  of  the  pemianent  way  of 
the  tracks  has  been  down  as  long  as  from  thirteen 
to  fourteen  years,  and  still  presents  a  remarkably 
good  surface. 

Mr.  Wakelam  also  draws  attention  to  the  advan'- 
tages  gained,  from  a  point  of  view  of  general  con- 
venience, during  the  abnormal  conditions  prevailing, 
from  the  resurfacing  work  carried  out  about  three 
years  ago  in  asphaltic  maradam  along  the  Bath  and 
Staines  roads.  These  roads  have  not  only  been 
subjected  to  the  heavy  stress  of  transport  traffic 
during  the  war,  but  also  to  the  trying  winter  we 
have  passed  through,  when  snowstorms  and  bad 
weather  made  road  maintenance  very  difficult. 
During  the  bad  weatlier  at  the  Ix-ginning  of 
1916  both  the  Bath  and  Staines  i-oads  were  found, 
owing  to  their  imj)ervious  surfaces,  the  least  diffi- 
cult to  clear  of  snow.  Ac,  and  by  reason  of  this 
the  important  transport  traffic  already  referred 
to  was  much  facilitated  Another  point  in  favour 
of  the  work  carried  out  :n  asphaltic  macadam  has 
been  in  the  direction  of  its  advantages  during  the 
time  ordinary  road  materials  have  been  so  scarce 
and  difficult  to  get. 
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London  County  Council 
a  deficiency  of  £73,795  on 
year.     The  Finance  Com- 


mittee state  that  the  iiett  capital  expenditure  in 
1915-16  amounted  to  i;i!00,854,  and  the  total  debt 
incurred  up  to  March  31,  1916,  was  £13,930,660, 
including  £329.083  in  respect  of  stock  issue  ex- 
penses, and  £85,000  advanced  fi-om  the  Consoli- 
dated Loans  Fund  at  Mai-ch  31,  1916,  on  account 
of  1916-17.  The  debt  outstanding  on  March  31, 
1916,  was  £9,701,208.  The  total  revenue  receipts 
for  the  year  amounted  to  £2,339,291  (comparable 
with  £2.399.846  in  1914-15),  and  the  surplus  on 
working  was  £655,631.  The  report  concludes  with 
the  statement  that  the  position  of  the  tramways 
undertaking  causcis  the  Finance  Committee  no 
little  anxiety,  and  that  '"  unless  improvement  is 
quickly  manifested  and  equilibriimi  restored 
between  receipts  and  exjDenditur©  the  undertaking 
n»ay,  for  the  fii'st  time  in  its  hisitory,  involve  a 
charge  upon  the  rates. "  It  is  welcome  to  receive 
this  last  assurance,  as  there  is  a  very  prevalent  im- 
pression among  uninformed  people  in  London  that 
the  tramways  are  moi^  or  less  a  permanent  charge 
upou  the  lutes  of  tlie  Metropolis.  As  to  the  chief 
causes  of  the  deficit  wo  have  not  far  to  seek.  An 
ill-advised  strike  of  the  employees  was  responsible 
for  a  loss  o.f  inccnne  of  soinetbing  like £100,000,  and 
tlie  war  service  allowance  for  ex-tramway  employees 
has  saddled  the  undertaking  with  a  further  sum 
of  £122,000.  It  is  <-omplained  that  this  latter 
item  should  not  be  charged  to  the  tramways 
account,  but  it  might  equally  be  contended  that 
tlie  war  service  allowance  to  teachei-s  ought  not  to 
be  charged  to  the  reduotion  account.  Clearly  these 
cliarge.s  must  be  properly  classified,  and  the  logical 
view  is  to  allocate  them  departnventally.  Though 
the  condition  of  the  undertaking  may  give  rise 
quite  reasonably  to  anxiety,  there  is  no  necessity 
for  despairing  of  the  future.  It  has  so  far 
weathered  the  storm  of  a  number  of  quite  excep- 
tional difficulties,  and  with  the  advent  of  better 
times  there  is  every  reason  to  hope  it  will  enter 
upon  a  period  of  noniial  prosperity. 


An  inteTesting  discussion  took 
Premium  Pupils,  place  at  a  recent  meeting  of  the 
Halifax  Town  Council  on  a  pro- 
j)o&al  to  allow  the  town  clerk,  the  borough  trea- 
surer, and  the  gasworks  manager  to  have  premiujn 
articled  pupils,  limited  to  two  each  at  any  one 
time.  The  proposal  did  not  include  the  borough 
engineer,  as  that  official  is  already  authorised  to 
take  pupils,  but  wo  call  attention  to  the  discus- 
sion because  the  views  expressied  by  •  the  various 
members  illustrat/e  clearly  the  divei'gence  of 
opinion  which  exists  in  the  minds  of  members  of 
local  authorities  in  i-egard  to  this  important  ques- 
tion. On  the  one  hand,  it  was  said  that  for  muni- 
cipal appointments  all  comers  should  have  an  equal 
chance,  and  that  the  maintenance  of  the  pupilage 
system  gives  an  unfair  advantage  to  those  young 
men  whose  parents  can  afford  to  pay  the  necessary 
premium.  On  the  other  hand,  it  was  pointed  out 
that  unless  the  supply  of  pupils  is  maintained 
there  will  necessiarily  be  in  the  future  a  shortage 
of  jaroperly  qualified  candidates  for  important 
positions  of  a  technical  character.  For  our  part 
we  are  clear  that  in  the  case  of  engineering 
appointments  involving  the  adminisitration  of  vast 
sums  of  public  money  it  is  in  the  public  interest 
that  those  who  are  appointed  should  have  received 
a  proper  professional  training.  Whether  this  can 
be  best  obtained  by  pupilage  in  an  office,  by 
attendance  at  a  college,  or  by  a  judicious  combina- 
tion of  both,  may  be  open  to  discussion.  We  have 
on  former  occasions  expressed  our  opinion  on  this 
point,  and  we  need  here  only  say  that  the  filling 
of  professional  appointments  by  those  who  have 
merely  gleaned  a  smattering  of  technical  know- 
ledge while  performing  clerical  duties  in  an  engi- 
neer's office,  is  rertainly  contrary  to  the  best 
interests  of  local  authorities  and  the  ratepayei^s 
whom  they  represent. 
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The  Results  Obtained  in  Street  Cleansing  by  IMotors.' 

By  W.  GREIG,  Cleansing  Superintendent,  Glasgow. 


I  propose  giving  a  luii't  ri'.^time  of  our  experience 
in  Glasgow  in  the  realm  of  street  sweeping  liy  means 
of  mechanically  propelle<l  vehicles,  the  motive  ]iower 
of  which  is  derived  from  the  internal  oouilmstion 
engine,  the  fuel  used  being  petrol. 

I  have-not  the  slightest  doubt  that  some  of  the 
conclusions  we  in  Glasgow  have  arrived  at  in  ths 
fomparatively  new  sphere  of  our  work  w'ill  be 
challenged  by  my  friends  liere;  indeed,  I  hope  it  may 
be  so,  for  only  by  such  means  can  we  liope*  to  gain 
know-ledge,  and  my  object  is  as  much  to  elic-lt  fresh 
ideas  and  information  for  the  benefit  of  us  all  as  to 
endeavoiir  to  convey  to  you  some  results  of  the  large 
and  varied  experience  the  Glasgow  Cleansing  Depart- 
ment has  had  in  this  conneotion. 

In  laying  claim  to  this  large  and  varied  experience 
it  is  hardly  necessary  for  me  to  remind  you  of 
Glasgow's  population,  size  and  extent.  Our  city  area 
is  Strsq.  miles:  the  streets  extend  to  476  miles;  and 
ovir  inhabitants  number  1.075,01)0. 

The  streets  are  principally  laid  with  whin  or  granite 
setts,  comparatively  few  l>eing  smooth  paved.  There 
are,  of  course,  a  number  of  macadam  roads 

Our  first  motor  street-sweeping  machine  started 
work  on  September  11,  1912,  and  since  then  the 
numlier  has  been  increased  from  time  to  time,  until 
at  present  the  department  owns  twelve  motor  street- 
sweeping  machines— viz. :  6  18-h.p.  by  the  Lacre  Motor 
Company,  Letchworth ;  5  12-h.p.  by  M.  Laffly, 
Boulogne-sur..Seine ;  1  16-18-h.p.  by  Thomas  Green  & 
Sons,  Leeds. 

All  the  machines  are  driven  by  live  axle,  with  the 
exception  of  the  "  Lacre  "  vehicles,  which  are  chain- 
driven.  All  are  fitted  with  rubber  tyres.  The  length 
of  the  brushes  varies  from  6  ft.  to  7  ft.  2  in.,  and  the 
actiuil  width  sw^ept  ranges  from  4  ft.  10^  in.  to  5  ft.  4i  in. 
In  the  case  of  the  Laffly  machines  the  brusli  is  all  in 
one  piece  (7  ft.  2  in.  in  length),  but  in  the  other  types 
it  is  made  up  of  segments  measuring  approximately 
16  in.  in  length.  With  one  exception  the  machines 
are  equipped  with  water  tanks  having  a  capacity  of 
80  to  150  gallons,  from  which  the  water  is  sprayed 
under  pressure  by  means  of  atomisers.  The  vehicles 
are  also  fitted  with  "  cabs  "  and  adjustable  wind- 
screens to  protect  the  driver  during  inclement  weather 
— an  advantage  which  he  no  doubt  appreciates  when 
contrasting  his  lot  with  that  of  his  colleague  on  the 
horse-driven  machine.  These  are  the  chief  features 
of  our  motor-sweepers,  but  I  shall  be  pleased  to  supply 
anyone  interested  with  a  full  specification  should  he 
desire  it. 

When  the  introduction  of  mechanically  driven 
vehicles  in  place  of  horse-drawn  vehicles  was  under 
consideration  in  Glasgow,  the  two  points  which  had 
to  be  carefully  borne  in  mind  were  our  old  hard- 
worked  friends  "economy"  and  "efficiency."  These 
are  vital  factors — not  only  in  cleansing  work,  but  in 
all  work. 

As  regards  economy,  it  is  recognised  that  the  most 
profitable  work  for  petrol-driven  commercial  vehicles 
is  that  which  involves  (1)  heavy  loads  ;  (2)  long 
journeys;  and  (3)  few  stoppages — as  short  as  pos.sible. 
In  cleansing  work,  motor  street-sweeping  machines 
approach  most  nearly  to  these  ideal  conditions,  and 
this,  I  think,  has  been  demonstrated  in  every  town 
which  has  introduced  such  machines. 

The  joumeys  are  long,  the  stoppages  few  and  short, 
whilst  the  load — the  area  swept  in  this  case — is  greater 
than  in  horse-drawn  machines,  and  this  should  be 
the  greatest  possible  consistent  with  speedy  working, 
taking  into  consideration  traffic  conditiions.  running 
costs,  and  tear  and  wear  of  machines.  It  is  not  sur- 
prising, therefore,  to  find  that  the  unanimous  opinion 
of  those  who  have  used  motor  sweeping  machines  is 
that  they  are,  from  an  economical  point  of  view,  a 
pronounced  success.  I  am  able  to  show,  from  the 
tabulated  statements  submitted  with  this  paper,  that 
the  results  obtained  in  Gla.sgow  as  con-ipared  with 
hor.se-drawn  vehicles  are  all  in  favour  of  mechanical 
sweeping. 

As  to  efficiency,  the  general  consensus  of  opinion  is 
that  motor  .street-sweepin<r  machines  do  the  work  of 
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sweeping  quite  as  well — possibly  rather  better  than  horse- 
driven  sweejiing  machines.  There  may  be  superinten- 
dents and  others  who  hold  the  view  that  horse-drawn 
machines  do  the  work  better,  but  I  am  of  opinion 
they  are  in  the  minority.  I  am  afraid  that  those  who 
maintain  that  the  motor  street^sweeping  machine  does 
not  perform  its  work  efficiently  are  swayed  to  some 
extent  by  prejudice.  I  am  assuming,  of  course,  that 
the  motor  sweeper  is  operating  under  gootl  working 
conditions.  It  is  the  case  that  the  motor  sweeping 
nuichine,  when  the  brushes  are  nearly  worn  out,  may 
not  give  as  good  results  during  th«  last  half  shift 
when  the  brush  is  in  reality  too  short  for  satisfactory 
work.  This  is  due  to  the  fact  that  the  first  half  shift 
of  the  last  day's  work  has  worn  the  brush  to  that 
point.  It  must  be  borne  in  mind  that  a  motor  sweeper 
travelling  over  six  miles  per  hour  wears  out  the  brusli 
in  a  much  shorter  time  than  a  horse-drawn  machine, 
and  therefore  a  half  shift  in  a  motor  sweeper  makes  an 
appreciable  difference  in  a  brush,  whereas  in  a  horse- 
drawn  machine  it  is  insignificant. 

Working   Costs   of   Motoe   Sweeping  M.^chines   for 

YEAR     ENDED     31ST     MaT,     1916. 


Time— Working  clays 

1,895  - 

,,        Actu.ally  sweeping,  hours       

14,846 

„        Average   number  of   hours  sweep- 

ing per  day     

7-83 

Total    distance   travelled    to    and    from 

sweeping  points    

8,330 

Mileage  swept        Total        

89,393 

,,             „      per  day  ...     Average 

47-17 

,,             „     perhour...     Average 

6-02 

Area  swept,  sq.  yds.     ...     Total        

27.5,814,954 

,,         „           ,,            ...     Daily  average... 

145,530 

,,          ,,            ,,             ...      Perhour 

18,578 

Motor  spirit  :  — 

Total  quantity,  galls 

9,811 

Total  cost       

£585  15     5 

Miles  per  gallon,  including  travelling 

9-96 

„               ,,          less  travelling 

9-11 

Cost    per    mile,    including  travelling 

l-44d. 

„                ,,           less  travelling 

l-57d. 

Drivers"  wages       

£.599  11  11 

Repairs,  cleaning  and  supervision     

505     5     4 

Motor  spirit 

585  15     5 

Oil,  grease  and  sundries      

90     5     0 

Brushes,  including  cost  of  fittirg      

813     5     8 

Tyres,  upkeep  of 

135  19  10 

Insurance        

76  12     6 

Depreciation  (20  per  cent  yer  annum) 

694     4     0 

£3,500  19     8 

Cost  per   1,000   square   y.-u-ds   swept,   in- 

cluding repairs       

3-05d. 

Cost   of  brushes  per  1,000  square^  yards 

swept,  including  repairs      

-71d. 

Saving    compared     witli     horse  -  drivei 

machine 

£1,321   12     3 

Tliis  is  one  of  the  lew  points  in  which  the  actual 
conditions  suit  tlie  horse-drawn  machine  better  than 
its  rival  and  enable  it  to  show  in  a  favourable  light— it 
sweeps  well  to  the  end  of  the  life  of  the  brush.  But  this 
adverse  criticism  of  the  motor  vehicle  only  applies  to 
machines  working  during  the  night,  or  at  a  consider- 
able distance  from  the  depot  during  the  day.  If  work- 
ing duning  the  day  within  rea,sonable  distance  from 
the  depot,  the  worn-out  brush  can  be  taken  out  and 
replaced.  With  machines  working  during  the  night, 
or  at  a  considerable  ili  stance  from  the  depot  during 
the  day.  the  unsatisfactory  work  can  be  reduced  to 
a  mininmm  by  working  the  machines  in  teams  of 
three  or  four,  utilisini^  the  machine  with  the  shortest 
lirush  to  perforin  the  first  stroke  throughout  the  sweep- 
ing operations. 

A   special   feature  of   the  motor   sweeper   which    is 


Ji  LT  21,  1916. 


AND  COUNT  r  ENGINEER. 


53 


worthy  of  mention  is  tiio  water  tank  iuul  aloniist'r. 
In  sweeping  operations  diiring  dry  weather  it  was 
formerly  necessary  to  water  the  streets  in  advance  of 
the  niachinc.  By  the  introdvictiiou  of  the  water-spray- 
ing apparatus  on  the  motor  sweeper  the  time  of  Uic 
horse  and  man  with  the  watering  cart  is  saved.  The 
state  of  the  surface  of  tlie  streets  is  frequently  such 
that  smooth-paved  streets  require  watering,  whereas 
streets  laid  with  setts  do  not  need  damping.  Under 
these  conditions  the  atomiser  shows  to  advantage.  It 
also  frequently  liappens  in  this  variable  climate  of 
ours  that  in  the  middle  of  the  advance  watering  opera- 
tions one  or  niojre  good  sliowers  cause  the  water  cart 
to  look  ridiculous,  and  the  work  of  the  horse  is 
rendered  superfluous  so  far  as  the  area  watered  has 
not  been  swept  before  the  rain  came  on.  How^  favovu- 
ably  the  atomiser  shows  up  inider  sucli  circumstances 
is  obvious.  The  only  difficulty  experienced  with  the 
spraying  apparatus  is  that  it  chokes  readily  with  glut, 
or  fine  dust  or  grit,  and  consequently  requires  con- 
stant inspection  and  cloauing.  In  fact,  in  Glasgow 
and,  I  understand,  some  other  places,  it  lias  been 
necessary  to  increase  the  uiesh  to  meet  this  objection, 
at  the  .sacrifice  of  extra  time  lost  in  filling  the  tank 
more  frequently. 

Another  advantage  of  considerable  vadue  to  t)e 
obtained  from  the  use  of  motor  sweeping  machines 
may  be  mentioned  here.  It  is  the  workini;  of  these 
machines  in  double  shifts.  In  large  towns,  where 
much  sweeping  falls  to  be  done,  and  traffic  and  oth<*r 
conditions  permit  of  its  being  i)artly  performed  during 
the  day,  the  saving  to  be  effected  is  too  obvious  to 
require  further  comment.  That  is,  of  course,  provided 
always  that  day  cleansing  is  approved.  Tliis  is.  I 
am  aware,  a  matter  of  opinion,  but  in  any  case  it  is 
outside  the  scope  of  this  paper. 

RU.NtNING    COSTS. 

In  submitting  .statistics  of  the  running  costs  of  our 
motor  sweeping  macliines.  I  would  like  to  say  thai 
I  do  so  without  intending  to  set  up  a  comparison  with 
the  results  obtained  in  other  cities  and  towns,  whether 
more  economical  or  oth.rwjse.  Speaking  generally, 
comparisons  of  costs  lietween  one  plac(;  and  another 
are  fruitful  of  error  and  misunderstanding,  and  the 
reasons  are  not  far  to  soik.  It  would  be  d'-fTi<'ult  to 
find  two  industrial  centres  in  which  there  exists  any- 
thing like  equality  of  conditions.  The  volume  of 
traffic  and  the  proportion  of  area  to  population  differs 
almost  everywhere.  Then  again,  the  topographical 
and  climatic  conditions  and  the  nature  of  the  surface 
of  the  .'treets— which  in  eonjunetion  with  the  extent 
of  traffic  largely  determines  the  cost  of  street  cleansing 
—are  generally  dissimilar. 

It  IS  only  to  be  expected  that  better  results  will 
be  obtained  in  towns  where  good  sweeping  conditions 
generally  exist  than  in  jilaces  not  .so  well  favoured. 
In  Glasgow  the  density  of  population,  the  vaslness 
of  industry,  and  the  great  volume  of  traffic,  render 
the  conditions  undoubtedly  severe.  The  material  to 
be  removed  is  greater  than  in  the  same  mileage  of 
streets  with  equally  good  -infaces,  but  under  different 
conditions  as  to  population,  industry  and  traffic.  The 
state  of  the  dirt  and  its  adherence  to  the  surface  is 
determined  by  the  amount  of  traffic  over  it.  and  the 
prevailing  weatlier  conditions.  I  should  think  tliat 
these  drawbacks  are  jnore  in  evidence  in  Glasgow  than 
in  most  towns.  The  conrlition  of  the  surface — paved 
or  otherwise— lis  a  fiK'tor  of  great  importance.  Fortu- 
nately, in  Glasgow  there  is  no  reason  for  complaint 
in  this  connection.  A  vast  improvement  has  been 
effected  during  the  la.«.t  dozen  years,  and  the  condi- 
tion senerall.y  is  very  good.  The  contiinied  laying  of 
.smooth  impervious  paviii_'  and  the  gradual  alwlition 
of  macadamising  is  assisting  greatly  in  this  direction. 
It  is  therefore  evident  tliat  inferences  drawn  from 
comparisons  between  plaees  that  are  not  comparable 
cannot  have  any  real  value. 

WORK    IN    ENOLISH    TOWNS. 

While  speaking  of  comparing  results  in  different 
places,  it  may  be  pointed  out  that  the  amount  of 
sweeping  done  by  a  horse-drawn  machine  in  Glasgow- 
is  approximately  .seventeen  miles  of  track.  In  English 
towns  this  length  is  never,  to  my  knowledge,  reached. 
and  is  generally  given  as  about  twelve  miles.  The 
effect  of  this  circum.stam  e  on  comparisons  is  clear. 
Motor  .sweepers  may  lie  doing  exactly  the  same 
amount  of  work  in  two  different  towns,  and  yet  in  the 
one  be  doing  the  work  of  three  hor.ses.  and  in  the 
other  the  work  of  four.    A  bald  statement  that  a  motor 


sweeper  is  doing  the  work  of  so  nuuiy  horses  in  "  A," 
and  displacing  so  many  in  "  B,"  is,  it  W'ill  be  agreed, 
valueless  for  the  purposes  of  comparison. 

It  follow^s  that  the  standard  of  horses  engaged  in 
street  sw-ee-ping  lias  a  distinctive  bearing  on  the 
question  of  comparative  cost  as  applicable  to  mechani- 
cal haulage.  In  this  connection  I  am  of  opinion  that 
in  Scottish  towns  the  greater  amount  of  work  per- 
formed can  only  be  explained  by  the  fact  that  horses 
o*  the  Clydesdale  breed  are  employed  as  against  those 
of  the  "Shire"  type  in  England. 

I  had  the  privilege  of  visiting  an  English  town  quite 
recently,  and  as  tlu'  result  of  personal  observation 
of  horses  engaged  at  cleansing  work,  I  have  no  hesita- 
tion in  stating  that  our  horses  overtake  from  hii  to  75 
per  cent  more  work  than  in  the  town  referred  to. 

In  some  towns  in  England  it  is  claimed  that  a 
motor  sweeping  machine  performs  the  work  of  three 
horse-drawn  vehicles,  and  in  other  places  the 
machines  are  said  to  displace  six  to  seven  horses. 
We  have  not  yet  attained  the  latter  displacement, 
but  as  near  as  possible  one  motor  sweeper  in  Glasgow 
is  overtaking  the  work  of  three  horses.  While  this 
is  satisfactory  so  far  as  it  goes,  vind  is  undoubtedly 
more  economical  than  horse-drawn  vehicles,  one  must 
not,  in  comparing  mechanical  haulage  with  that  of 
horses,  run  away  with  the  idea  that  all  the  advantages 
are  on  the  side  of  the  first-mentioned.  The  bulk  of 
them  do  lie  with  it  and  give  it  claims  which  fully 
justify  its  preferment,  but  there  is  something  to  be 
said  for  our  tried  and  faithful  servant  the  horse- 
still  holding  its  own  in  many  branches  of  clean.sing 
and  other  work.  I  refer  particularly  to  its  mobility, 
and  this,  along  with  reliability,  constitute  the  most 
important  points  in  its  favour.  D\iring  climatic 
changes,  or  for  other  reasons,  it  can  be  transferred  on 
the  -shortest  notice  to  do  any  class  of  work  of  a  haulage 
nature. 

I  will  illustrate  my  meaning.  Suppose  a  severe 
snowstorm  in  wdnter  takes  place,  every  avaiilable  horse 
has  l)een  taken  from  refuse  removal  and  other  work 
and  is  fully  occupied  in  the  removal  of  snow.  Immedi- 
ately the  snow  has  been  removed  frost  sets  in,  render- 
ing street  sweeping  of  little  avail  on  account  of  the 
hard  surface.  In  that  event  sweeping  may  l>e  almost 
entirely  suspended,  and  the  horses  put  to  forward 
the  work  which  had  been  stopped  through  the  snow- 
storm. There  are  other  periods  of  the  .year  when 
this  interchangeahility  would  prove  extremely  advan- 
taceous  and  economical.  A  motor  sweeper  can  only 
do  the  sweeping'.  This  is  a  point  of  paramount  impor- 
tance to  sn^aller  towns;  even  in  larger  towns  where 
the  major  part  of  the  sweeping,  say  80  per  cent,  is 
performed  by  motor  vehicles,  it  may  still  be  expedient 
to   reserve  the   remainder  for  horse-drawn   nuichines. 

IMPORUNT   POINTS. 

To  get  the  best  work  out  of  a  motor  sweeping 
machine  it  should  be  worked  on  long  stretches,  with 
as  few  turns  as  possible.  This  entails  the  working 
in  teams  of  three  or  foiu-  machines,  accordinig  to  the 
width  of  streets  to  be  swept,  in  order  to  allow  the 
work  of  gathering  and  removal  to  proceed  expedi- 
tiously. Another  advantage  is  an  appreciable  saving 
in  front  tyres.  The  turnings  are  invariably  in  the 
shortest  radius,  anS  when  frequent  the  grinding  action 
is   very  detrimental  to  the  tyres. 

It  is  essential  that  the  mechanical  parts  of  the 
machine  should  be  kept  in  the  best  of  order.  An 
annual  overhaul,  even  if  no  fault  discloses  itself,  is 
to  be  recommended,  and  I  would  therefore  advocate 
that  there  should  be  at  least  one  spare  machine  in  a 
fleet  of  ten  to  twelve  machines,  provided  such  a 
number  can  he  profitably  employed. 

The  drivers  sliould  be  selected  with  the  greatest 
discrimination  with  regard  to  skill  and  care  and 
interest  in  their  work.  During  war  time  this  is  diffi- 
cult— in  fact,  impossible — and  in  Glasgow  the  results 
are  reflect<^d  in  the  loss  of  working  days  and  the 
repairs  bill.  An  alert  and  intelligent  foreman  can 
assist  the  work  by  exercising  close  supervision,  plan- 
jiing  of  work  and  judgment  of  conditions  from  night 
to  night.  Weather  conditions  vary  greatly,  thus 
quickly  affecting  the  state  of  the  surface  of  the  streets. 
This  in  turn  rletermines  the  pressure  of  the  brush  on 
which,  to  a  large  extent,  the  petrol  consumjit,  the 
life  of  the  brush,  and  other  wear  and  tear  of  the 
machine  depends.  A  careless  foreman  or  unobservant 
driver  would  negligently  keep  the  brush  at  the  same 
pressure  on  the  surf.-ice  of  a  street  that  is  hard  and 
dry,    as   for  one  of  a   pas'ty   nature.       Regulation   of 
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pressure  is    absolutely   ueoessary   iu   the   interests  of 
economy. 

At  this  juncture  I  would  offer  tlie  suggestion  that  in 
normal  times  considerable  advantage  would  be 
derived  from  a  series  of  lectures  and  demonstrations 
by  motor  experts  to  drivers  and  foremen.  In  fact, 
the  art  of  driving  and  the  knowledge  how  to  effect 
simple  rimning  repairs  should  form  part  of  a  tore- 
man's  training,  who,  as  a  rule,  is  usually  more 
conversant  with  the  care  and  treatment  of  horses. 
Such  lectures  and  demonstrations  would  prove  bene- 
ficial to  both  employee  and  employer,  and  be  the 
means  of  instilling  into  the  former  a  desire  to  take  a 
healthy  and  intelligent  interest  in  motor  vehicles, 
and  graspyliow  to  make  the  wheels  go  round  in  the 
sweetest  aitd  most  economical  manner. 

A   WORD    TO    MANtTFACTTTRERS. 

Perhaps  a  word  to  motor  manufacturers  may  not 
be  lamiss.  Tliey  should  riot  rest  on  their  oars 
under  any  misapprehension  that  their  product  is  the 
last  word  in  sweeping  macMnes.  They  should,  and  I 
believe  will,  devote  tlliteir  closest  efforts  to  bring  the 
machine  to  a  greater  degree  of  perfection,  particularly 
with  regard  to  reliability.  The  unreliability  of  the 
machines  may  be  due  to  one  or  more  of  the  following 
reasons:  (1)  defective  design;  (2)  bad  workmanship 
or  material ;  (3)  rough  usage ;  (4)  negligence  in  atten- 
tiion  to  repairs  more  especially  of  the  "  stitch  in  time 
saves  nine "  character.  The  first  lies  with  the 
experts  and  there  is  no  excu.se  for  the  second.  With 
regard  to  the  third  and  fourth  these  are  the  concern 
of  the  users,  but  at  the  same  time  the  makers  can 
help theircustomers very  materially  in  these  respects, 
and  it  is  to  them  I  would  direct  their  special  attention. 
Rough  usage  and  careless  handling  are  always  worry- 
ing all  users  of  motor  vehicles,  and  improvements  in 
design  with  a  view  to  greater  stability  and  to  making 
the  machines  "fool-proof"  as  nearly  as  possible  are 
greatly  to  be  desired.  Repairs  and  breakdown  at 
awkward  times  are  sources  of  much  annoyance  and 
inconvenience.  Improvements  in  design  making  for 
greater  facility  of  continual  inspection,  and  speed  and 
simplicity  in  carrying  out  the  necessary  rfepairs,  would 
save  much  loss  of  time,  not  to  mention  temper,  and 
would  approach  the  ideal  which  cleansing  superin- 
tendents are  striving  for  in  this  as  in  every  other 
department  of  their  work. 

In  conclusion,  I  may  say  that  I  feel  honoured  in 
being  asked  tO'  appear  before  you  and  give  you,  as 
a  corporate  body,  the  benefit  of  our.  experience  in 
Glasgow  in  regard  to  this  branch  of  mechanical  enter- 
prise. I  quite  realise  that  it  is  only  by  making  our- 
selves helpful  to  one  another-^even  at  the  risk  of 
well  merited  criticism — ^that  we  can  become  more 
serviceable  to  our  respective  corporations.  To  be 
harnessed  with  the  responaiibility  of  cleansing  great 
cities  and  towns  must  of  necessity  make  cleansing 
superintendents  ever  on  the  alert  for  ideas  suggestive 
of  improvement,  in  order  that  we  may  make  steady 
and  continuous  progress  in  our  important  sphere  of 
municipal  work.  To  a  great  extent  we  are  responsible 
for  the  health  and  comfort  of  the  citizens,  and  in 
our  effort  to  imjiart  sweetness  and  attractiveness  to 
our  streets,  I  make  bold  to  say  that,  speaking  gener- 
ally, our  army  of  ratepayers  are  receiving  better  value 
for  their  money  than  they  have  ever  known.  For 
much  of  our  advancement  we  have  in  no  small 
measure  to  thank  our  connection  with  the  Institaite 
of  Cleansing  Superintendents,  and  I  am  of  opinion 
that,  in  view  of  the  rapid  progress  of  inventive  geniu.=  . 
it  would  be  well  if  corporations  were  more  generous 
in  affording  to  members  of  committee  and  officials 
greater  opportunity  of  seeing  for  themselves  what  is 
being  done  in  the  principal  cities.  The  expenditure 
involved  would  in  all  probability  be  more  than  repaid 
by  the  introduction  of  methods  leading  to  economy 
and  efficiency,  and  at  the  same  time  assist  even  a 
cleansing  superintendent  to  excel  in  a  calling  which, 
to  a  certain  extent,  is  shrouded  in  an  obscurity  which 
never  darkens  the  portals  of  less  important  but  more 
attractive  branches  of  municipal  work. 


London  Arterial  Roads. — With  reference  to  the" 
request  made  to  Jlr.  As(|nith  and  Mr.  Walter  Long 
to  receive  this  week  a  deputation  from  the  Second  Main 
Conference  on  Arterial  Roads  in  Greater  London,  in 
support  of  resolutions  passed  at  that  conference  on 
May  19th,  it  is  understood  that  the  Prime  Minister 
will  not  be  able  to  receive  the  deputation,  but  that 
Mr.  Walter  Long  will  probably  do  so.  No  date  lias 
yet  been  fixed  for  the  event. 


ALLOWANCES  TO  OFFICIALS  ON  SERVICE. 

A    LYME    REGIS   DISCUSSION. 

At  (he  la.s-t  meeting  of  the  Lyme  Regis  Town  Council 
(the  BHdport  News  reports)  the  town  clerk  said  that 
considei-ation  had  to  be  given  as  to  whether  the  grant 
of  £25  per  annum  made  to  Mr.  F.  H.  McDonnell,  the 
borough  surveyor,  while  serving  in  the  Army  should 
be  continued  in  view  of  the  Local  Government  (Emer- 
gency Provisions)  Act,  1916,  which  provided  that  no 
excessive  payment  could  be  made  without  the  sanction 
of  the  Local  Government  Board.  The  grant  to  Mr. 
McDonnell  would  no  doubt  oome  wiithin  this  category, 
as  his  pay  as  a  captain  in  the  Royal  Engineers  would 
most  probably  exceed  his  civil  remuneration  as  an 
officer  of  the  council.  Therefore,  if  they  wished  to 
continue  the  payment  they  must  obtain  the  sanction 
of  the  board,  and  he  pointed  out  that  the  local 
authority  need  not  reduce  a  payment  so  made  where 
in  a  case  like  the  present  an  officer,  by  getting  pro- 
motion, rieceived  higOier  pay,  but  the  approval  of  the 
lioard  was  necessary  just  the  same. 

Replying  to  Councillor  Budgett,  the  town  clerk  said 
Mr.  McDonnell  joined  the  Engineers  as  a  subaltern. 
He  did  not  know  what  the  pay  was,  but  he  thought 
the  council  estimated  it  at  alx)ut  £80  when  making 
the  grant  of  £25.  As  to  the  pay  as  a  captain,  he  had 
enquired,  but  had  been  unable  to  obtain  the  informa- 
tion.   It  was  probably  something  like  £200  a  year. 

Councillor  Long  said  at  tha^  time  the  grant  was 
made  the  council  considered  they  were  making  up 
Mr.  McDonnell's  army  pay  to  the  same  amount  as  he 
was  previously  receiving  as  their  surveyor,  and  in 
view  of  the  fadt  that  this  point  no  longer  arose,  as 
the  officer  was  now  captain  and  his  pay  consequently 
in  exce.ss  of  his  civil  reminieration,  he  considered  the 
council  should  take  aisimilar  course  to  what  they  had 
done  with  their  other  employees.  He  moved  that  the 
grant  be  discontinued. 

Councillor  Camplin,  seconding,  said  there  could  not 
be  the  slightest  doubt  in  anyone's  mind  that  the  grant 
was  made  to  make  up  the  civil  renuineration.  As 
this  necessity  had  ceased  they  should  put  him  on 
the  same  foioding  as  the  other  employees  who  were 
on  service,  and  he  reminded  the  council  that  in  one 
case  a  reduction  had  already  been  made.  Councillor 
Budgeitt  thouglilt  it  was  hardly  fair  to  do  away  with 
the  grant.  Tliey  agreed  to  give  Mr.  McDonnell  the  £25 
a  year  while  on  service  during  the  war,  and  it  was  a 
contract,  even  it  it  was  not  a  legal  one,  which  they 
ought  not  to  repudiate.  The  covmcil  must  remember 
that  when  an  officer  secured  promotion,  and,  conse- 
quently, increased  pay,  it  was  because  his  services 
merited  it. 

Councillor  Wiscombe  supported  this  view,  and 
pointed  out  .that  it  was  no  encouragement  for  a  man 
to  g^t  promoticn  to  take  away  the  grant.  He  felt  they 
were  bound  in  the  nuitter. 

Councillor  Budgett  moved  as  an  amendment  that 
the  council  apply  to  the  Local  Government  Board  f  jr 
sanction  to  continue  the  grant. 

Oouncillor  Wiscombe  seiconded.  Councillor  Long, 
replying  on  the  debate,  contended  that  the  grant  was 
made  owing  to  Mr.  McDonnell's  army  pay  not  being 
up  to  his  civil  remuneration.  He  claimed  that  u  the 
grant  was  continued  it  was  different  treatment  to 
what,  they  had  meted  out  to  other  employees.  On  a 
division,  four  votes  were  given  for  the  anieiidment. 
The  Mayor  said  he  would  give  his  vote  for  the 
amendment  and  let  the  Local  Government  Board 
decide.  — 

Motor  Fire  Engines  for  the  London  Fire  Brigade. — 

The  London  County  CduiicU  Fii'e  Brigade  Committee 
have  decided  to  purchase  two  motor  fire  engines  from 
Leyland  Motors  (1914),  Limited,  at  £887  each.  At 
the  same  time  they  report  that  they  have  sold  two 
second-hand  motor  engines  for  £500  each,  and  two  at 
£-100  apiece. 

Restrictions   on  Building  Work Mr.  Montagu,  the 

Minister  of  iNIunitions.  ainrounces  that  as  from  yester- 
day no  one  may  carry  on  any  building  work  witliout 
a  licence,  unless  the  cost  of  the  work  is  less  than  £500 
and  no  constructional  steel  is  involved.  "  Building 
work  "  includes  alterations,  repairs,  decorations  and 
ilemolitions,  also  the  construction  of  railroads,  docks, 
harbours,  canals,  embantanents,  hridges,  tunnels  and 
piers.  Government  contracts  and  local  authorities' 
contracts  sanctioned  by  the  Government  are  exempt. 
Applications  for  licences  .should  be  addressed  to  the 
general  secretary.  Ministry  of  Munitions,  6  Whitehall- 
gardens,  S.W. 


Tri.Y  -Jl.  liUG 


AND  COUNTY   ENGINEER. 


55 


Improvements  of  Highways  to  Meet  Modern  Conditions 

of  Traflic* 

By  W.  H.   SCHOFIELD,  assoc.ji.ixst.c.k.,  Coiiiitj  Surveyor,  Lancashire. 


It  would,  at  the  first  u'lance,  appear  somewhat 
inopportune  to  be  discussing  road  improvements  at 
tliis  time  when  local  autliorities  are  being  pressed 
both  by  the  Government  and  the  local  ratepayer  to 
reduce  all  public  expenditure  to  the  lowest  possible 
limit. 

In  La/iicashire,  however,  and  no  doubt  the  same  can 
be  said  of  other  counties  in  the  kingdom,  the  heavy 
mechanically  propelled  trnffic  has  considerably  in- 
creased on  many  of  the  main  roads,  in  spite  of.  or 
perhaps  it  would  l>e  almost  more  correct  to  say 
because  of,  thi'  war.  and  tlu>  problem  of  foad  improve- 
ment is  as  urgent  as  ever. 

The  railways  being  now  under  Government  control 
are  being  extensively  used  for  naval  and  military 
purposes,  with  the  result  that  manufacturers  find 
increasing  difficulty  in  obtaining  delivery  by  the 
rai'.hvay  companies  of  raw  materials  required  by 
them,  and  in  the  distrilmtion  of  the  manufactured 
goods  among  their  ciistonnrs. 

To  get  over  this  difliculty  a  very  considerable 
numl>er  of  conuuercial  finns  have  purchased  and  arc 
nnitiins  their  own  motor  wagons  instead  of  sending 
tlieir  goods  by  rail,  and  in  consequence  the  nmnber 
of  heavy  meclianically  pio|>i'lled  vehicles  using  some 
of  the  roads  has  increased  liy  a.-*  nuicli  as  60  per  cent 
in  excess  of  that  in  ex-slmce  tiefore  the  commence- 
ment of  the  war.  and  in  one  exceptional  case  con- 
siderably more. 

The  main  problem  in  ilii-  county  is  therefore  that 
of  meeting  and  providini;  for  .the  improvement  of  the 
roads  in  such  a  manner  :is  to  render  them  cajiablc 
of  cjirrying  the  heavy  weights  at  the  high  speeds 
which  are  allowed  by  the  present  law,  and  which, 
to  make  matters  worse,  arc  constantly  being  ex<eedcd. 

The  considerable  vohniic  of  local  traffic  which 
existed  previously  to  Ibi'  adoption  of  mechanical 
transport  to  a  certain  extent  compelled  the  boroughs 
and  larger  uriian  districts  to  build  their  principal 
roads  with  sub.stantial  foundations,  and  to  surface 
with  more  permanent  njiiterials,  aiul  these  areas 
were  consequently  lin  a  miuh  better  position  to  cope 
with  the  new  form  of  traltic  which  lias  come  on  to 
them  during  the  pa.st  five  or  six  years  rather  than 
the  intervening  lengths  through  the  rural  districts 
which,  although  they  were  generally  sufficiently 
strong  to  rea.sonably  carry  the  hor.se-drawn  traffic, 
were  often  insufficiently  drained,  and  void  of  any 
substantial   foinidation. 

Many  of  these  rural  rouds,  although  forming  the 
only  means  of  oornnninication  by  road  between  large 
towns,  formerly  only  I'arried  a  traffic  of  a  light  type, 
and  were  weil'maiutaineil  as  water-bound  macadam 
-surfaces,  to  which  no  very  ser.ous  damage  was  done 
by  the  addition  of  a  modeiite  number  of  light  motor 
cars,  part!«iilarly  if  the  ujacadam  were  frequently 
tar-sprayed,  the  main  eaiise  of  eoniplaiut  unless 
tar-spray  was  used  licing  that  of  the  dust  raised  by 
tl»e  quick-moving  vehicles. 

The  conditions  now  e.\i^tJng  are,  however,  very 
different,  as  the  rural  ro.ids  are  having  to  cany 
weights  far  in  excess  of  tlio.se  conveyed  along  them 
at  any  previous  i)eriod  ami  at  a  mucli  higher  rale  of 
speed,  in  fact  the  speed  of  heavy  motor  vehicles 
teing  restri<ited  in  |)opul"Ms  areas  by  the  exigencies 


fact  that  the  police  siiper- 
'■  more  effectively  applied, 
rural    areas    bevond    that 


of  tlie  local  traffic,  and  tl 
vision  is  generall.v  able  te 
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The  rural  roads  for  tlii.-  reiuson,  while  being  less 
able  to  bear  the  trafhc  owing  to  weak  construction, 
are  often  more  sorely  irii d   than  town  streets. 

The  nio.st  pressing  n«i'l  for  improvement  in  this 
county  is  therefore  the  strengthening  of  the  founda- 
tions, improved  surface  nm]  sub.soil  drainage,  and  the 
better  surfacing  of  the   n.  els  in  the  rural  areas. 

The  following  exanifile-  -how  the  alteration  in  the 
chara^'ter  and  volume  of  tirfficon  roads  of  this  class. 

Statistics  taken  on  the  Liverpool  and  Manchester 
road  in  July.  1911,  sliov.  that  there  were  l.KM 
mechanically  profxlled  vehicles  and  1,591  horse- 
drawn  vehicles  in  seven  ■!    vs,  as  compared  with  :2.90.'J 

*  Paper  submitted  at  the  recent  annual  meetin;;  of  the 
Institution  of  Municipal  and  (lounty  Engineers  at  Blaclspool. 


me<'lianically  propelled  and  1,303  horse-drawn  vehicles 
in  seven  days  in  January,  1916.  Of  these  in  July, 
1911,  heavy  ■  motor  wasons  numbered  155,  and  in 
.lanuary.  1916.  numbered  1,6M  for  the  seven  days. 

The  comparison   of   weights   for   the   same   periods 
is  as  follows :  — 

July,   1911. 
Weight  of  mechanically  propelled  vehicles 
,,  horse  drawn  vehicles 

Total  for  seven  day 8 

.lanuaiy,  1916. 
Weight  of  mechanically  propelled  vehicles  ...15,715  tons 
„  horse-drawn  v. hides      "...  ...   1,502     „ 

Total  for  seven  days      17,217     „ 

Presto.v  and  Blacki'OOl  Road. 

No,  Weight. 

Feb.  I  iUl   Mechanically  pr.pelled      ...    584  1,586  tons 

Horse  drawn  738         746     „ 


2,236  tons 
1,677     „ 


3,913     „ 


Total  for  seven  days 


Fell.  1916  Mechanically  propelled 
Horse  drawn 


.1,498      3,502  tons 
.    565         629     „ 


Total  for  seven  days     ...2,063      4,131 

MANCilESTKB  Rovu,    Uamsbottom. 

Feb.  1911  Mechanically  propellel      ...    285      1,340  1 
Horse  drawn  ...  ...1,382      1,685 

Total  for  seven  days     ...1,667      3,0:;5 


1916  Mechanically  ]iropollcd 
Horse  drawn 


.1,373 

.    854 


6,461  tons 
1,171     „ 


Total  for  seven  da.ya     ...2,827      7fid^     „ 

The  total  number  of  heavy  motor  lorries  and  trailers 
for  seven  days  in  February,  1911,  included  in  the 
above  figures  for  Ranisbottom  was  122,  compared  with 
913  in  January,  1916. 

The  foregoing  weights  are  calculated  on  the  assumed 
weights  .set  out  in  the  first  column  of  th«  statistics 
of  ti.iflic  (sunmiary  form)  issued  by  the  Road  Board, 
and  which  the  writer  .submits,  alt  any  rate  so  far  as 
the  commercial  traffic  of  Lancashire  is  concerned, 
are   substantially   underestimated. 

These  examples  of  the  comparatively  recent  in- 
crease of  traffic  on  roads  l.v"ing  outside  the  populous 
areas  can  he  multiplied  many  times,  but  the  fore- 
going will  probably  be  sufficient  for  the  purpose. 

In  the  case  of  the  Preston  and  Blackpool  road,  the 
writer  desires  to  point  out  that  the  winter  traffic 
statistics  only  are  given.  In  the  summer  the  figures 
for  mechanically  piopclled  v'eliicles,  particularly^ 
those  of  tlu'  light  type,   are  more  ithan   trebled. 

Although  the  recent  addition  to  the  number  of 
heavy  coninicrcial  motors  using  the  roads  in  this 
county  may  be  due  at  'the  pre.sent  moment  to  re- 
stricted railway  facilities,  it  is  doubtful  whether 
any  considerable  [lortion  of  the  traffic  will  be  re- 
stored to  its  original  <'haniiel  when  times  l>econie 
normal,  and  if,  on  ■the  other  hand,  the*  rate  of  increase 
during  the  past  five  years  is  maintained  in  the 
future,  it  will  become  imperative  to  adojit  a  still 
more  substantial  and  exi»ensive  form  of  improvement 
and  reconstruction  of  rural  main  roads  than  has  so 
far  been  the  general  practice. 

In  addition  to  the  heavy  ewmmercial  motor,  the 
great  increase  in  the  numbers  of  heavy  motor chars-a- 
bancs,  and  motor  'buses  which  have  come  into  use 
chiefly  for  pleasure  parties,  particularly  in  the  neigh- 
bourhood of  the  seaside  towns,  such  as  Blackpool 
and  Soutliport,  arc  the  cause  of  a  substantial  amount 
of   damage  to   the   water-hound   rural    roads. 

Unfortunately,  one  h.as  to  admit  that  the  recon- 
struction and  iinprovciiient  of  roads  generally  had  not 
even  before  the  war  kept  pace  with  the  developmenit 
of  the  niochanically  propelled  vehicles,  and  under 
the  present  c«ndi'tion,s  of  redwed  expenditure  by 
county  and    local    authorities,   and  the   loss  of   Road 
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Board  grants,  it  seems  very  probable  that  this  work 
will  fall  still  further  bplvind. 

surveyors'  dipfictjlties. 
In  addition  to  the  questioin  of  finance,  surveyors 
are  now  faced  with  the  impossibility  of  obtaining  a 
sufficient  supply  of  either  materials  or  labour  for 
any  extensive  works  of  reconstruction,  and  even  for 
the  maintenance  of  existing  conditions. 

In  normal  times  the  financial  problem  provides 
the  greatest  difficulty,  particularly  in  county  and 
rural  areas,  which  generally  have  a  very  long  mile- 
age of  roadis  requiring  reconstruction  -to  meet  the 
needs  of  the  new  form  of  traffic,  and  a  limited  purse 
out  of  which  to  defray  the  cost. 

In  this  county  tliere  are  641  miles  of  main  roads, 
of  which  333  miles  are  in  urban  and  308  miles  in 
rural  areas. 

The  rural  main  roads,  with  a  few  exceptions 
(chiefly  those  wliich  have  been  reconstructed  of 
recent  date),  are  without  any  substantial  foundations, 
and  consist  of  an  accumuhition  of  broken  stone  vary- 
ing from  6  in.  to  12  in.  in  thickness,  laid  on  the 
natural  suteoil. 

The  eame  remark  applies  to  a  oonisiderable  mileage 
of  the  main  roads  in  the  outlying  portions  of  urban 
districts. 

To  reconstruct,  say,  350  miles  of  these  roads  with 
a  hand-pitiched  gritstone  rubble  foundation,  and 
surfaced  with  a  4-in.  consolidated  coat  of  tar- 
macadam,  including  a  5-in.  by  13-in.  gritstone-edging 
and  improvcil  driiinani'.  would  cost  approximately 
£1,848,000,  iMi  wlii.li  liii-  repayment  over  a  period  of 
ten  years,  with  micn'-l  at  5  per  cent,  would  amount 
to  £240,240  per  annum,  or  an  annual  charge  of  £686 
per  mile,  to  which  would  have  to  l>e  added  some 
allowance  for  maintenance,  particularly  towards  the 
end  of  the  period. 

Although  the  provision  of  substantial  foundations 
therefore  is  theoretically  desirable,  the  financial 
difficulty  is  so  great  as  to  render  it  almost  impossible 
of  attainment  by  authorities  having  a  large  mileage 
of  roads  to  reconstruct,  in  any  reasonable  period  of 
time. 

It  has,  so  far,  1jeen  found  possible  in  this  county 
to  meet  the  needs  of  modern  traffic  on  the  rural  main 
roads  by  istrengthening  the  road  crust  by  the  addi- 
tion  of   a  coat  of  tar-macadam. 

The  practice  has  been,  except  in  special  cases 
where  She  natural  sub.soil  is  bad,  and  reconstruction 
is  absolutely  necessary,  to  strengthen  the  haunches 
of  the  road  by  adding' a  width  of  2  ft.  to  3  ft.  of  9-in. 
hand-pitched  gritstone  rulible.  on  a  3-in.  consolidated 
bed  of  engine  ashes,  and  by  increasing  the  thickness 
of  the  existling  crust  by  the  addition  of  a  4-in.  or 
4i-in.  consolidated  coat  of  tar-macadam. 

The  average  cost  of  this  work  for  an  8-yds.  carriage- 
way amounts  in  tliis  comity  to  approximately  £3,200 
per  mile. 

Even  this  method  of  .strengthening  taken  over  a 
period  of  either  seven  or  ten  years  makes  a  very 
heavy  addition  to  previous  maintenance  charges. 

In  the  southern  half  of  the  county  most  of  tlie 
urban  roads  carry  a  much  heavier  commercial  traffic, 
as  they  provide  the  means  of  communication  Ijetween 
twelve  of  the  eighteen  large  county  boroughs  situate 
within  the  geograiihical  county,  varying  in  distance 
from  1  mile  to  20  miles  apart,  and  of  fifteen  out  of 
eighteen  non-county  lioroughs. 

In  this  area  the  main  roads  were  a  few  years  ago 
generally  paved  with  lo<-al  millstone  grit  .setts,  but 
this  type  of  surfacing  was  found  to  be  quite  insuffi- 
cient to  carry  the  heavy  motor-wagon  traffic,  par- 
ticularly those  with  isiteel  tyres,  and  the  policy  of 
■substituting  granite  sett  paving  on  a  concrete  foun- 
dation has  been  adopted  a,s  being  the  most  economical 
method  in  the  long  run. 

This  class  of  paving  also  provides  a  much  improved 
surface  for  the  light  motor  vehicle. 

The  cost  of  granite  i)aving,  either  with  4-in.  liy  5-in. 
setts  of  4i  cubes  on  a  6  to  1  Portland  cement-concrete 
foundation,  6  in.  in  thickness,  averaged  in  this 
coiinty  previous  to  the  war  15s.  per  super,  yard. 

The  writer  is  of  the  opinion  that  where  the  service 
of  lieavy  mechanically  propelled  velii<-les,  whether 
motor  'bus  or  commercial  wagon,  is  such  as  to  neces- 
sitate the  provision  of  new  foundations,  it  will  gene- 
rally prove  more  economical  to  adopt  concrete 
foundations  and  granite  or  wood  paving. 

The  writer  has,  like  most  other  surveyors,  experi- 
mented with  various  materials  for  road  surfacing. 
As,  however,  so  niucli  information  has  been  already 
supplied  in  previous  papers  with  regard  to  these  he 
does  not  propose  to  repeat  it.    In  the  writer's  experi- 


ence the  most  successful  material  for  surfacing  rural 
main  roads  at  a  reasonable  cost  has  undoubtedly 
been  tarred  iron-slag  macadam. 

This  material  is  fortunately  obtainable  within  the 
county  at  a  moderate  price,  and  so  far  there  have 
been  no  fa'ilures  of  any  extent.  Lengths  which  have 
now  been  laid  for  seven  years  have  required  no  re- 
pairs except  tar-spraying  in  alternate  years,  and  are 
still  in  good  condition. 

Tar-grouted  granite-maicadam  was  extensively  laid 
some  five  or  six  years  ago  with  varying  degrees  of 
success  or  failure,  but  this  method  has  been  prac- 
tically abandoned  in  favour  of  tar-nracadam,  partly 
because  the  latter  method  is  substantially  cheaper 
in  its  first  cost,  and  partly  because  the  climatic  con-, 
ditions  of  th'is  county  are  usually  such  as  to  limit 
the  successful  employment  of  tar-grouted  macadam 
to  a  very  short  period  during  the  summer  months. 

Various  lengths  of  grauite-macadani  coated  with 
tar  have  been  laid,  but  these  have  not  by  any  means 
proved  luiiformly  successful. 

"  Durax "  paving  has  also  been  laid  on  some  of 
the  more  heavily  trafficked  roads,  but  the  difference 
in  cost  per  super,  yard  between  that  and  dressed 
cubes  or  setts  is,  in  the  writer's  opinion,  not  suffi- 
cient to  make  its  general  adoption  economical, 
especially  if  the  shorter  life  of  "  Durax "  paving  is 
taken  into  account. 

WIDENINGS. 

The  widening  and  straightening  of  the  existing 
main  roads  is  almost  as  pressing  as  the  improve- 
ment of  surfaces  if  a  safe  passage  is  to  ]y&  provided 
for  the  mechanically  propelled  vehicles  of  the  present 
day,  particularly  of  the  motor  char-a-l>anc,  or  rubber- 
tyred  oommencial  motor  wagon  types. 

In  the  writer's  experience  these  vehicles,  which 
are  allowed  by  law  to  l>e  used  up  to  7  ft.  in  width, 
and  an  unlimited  length,  are  usually  driven  at  a 
speed  much  in  excess  of  the  legalised  speed  limit, 
and  a  greater  width  of  carriageway  is  therefore  re- 
quined  than  formerly,  if  accidents  are  to  be  pre- 
vented. 

The  old  well-known  nde  of  the  provision  of  a  width 
of  8  flt.  as  giving  ample  space  for  each  line  of  traffic 
has  become  insufficient  to  meet  the  present-day 
requirements,  and  in  the  writer's  opinion  multiples 
of  10  ft.  are  at  least  now  desirable  for  safety,  with 
considerable  further  widening  alt,  sharp  curves. 

The  construction  of  ..short  diversions  will  often 
prove  a  much  more  satisfactory  manner  of  improve- 
ment tlian  the  widening  of  two  or  three  contiguous 
curves,  as,  althougli  the  first  cost  may  be  substantially 
greater,  the  saving  in  future  maintenance  wOl  gene- 
rally lie  sufficient  to  recoup  the  extra  expenditure 
in  a  few  years'  time. 

The  widening  and  improvement  of  the  junctions 
of  roads  is  one  of  the  most  pressing  needs  of  the 
timeis,  particularly  in  rural  areas,  where  the  speed 
of  the  modern  vehicle  on  the  main  routes  is  visually 
unrestricted  either  liy  the  exigencies  of  other  traffic 
or  the  attentions  of  the  local  jxilice  constable. 

If,  however,  the  widening,  straightijning  and  im- 
provement of  curves  and  road  junctions  is  only  to 
result  in  a  stii'll  further  increase  of  the  present  ex- 
cessive speeds,  it  is  doubtful  whether  the  desired 
purpose  will  be  attained,  but  there  is  no  question 
that  the  maintenance  charges  will  be  increased  rather 
than   diminished. 


The  Metropolitan  Paving  Committee. — A  report  sub- 
mitted to  a  ifci'nt  meeting  of  the  General  Purposes 
C'dmmittfe  of  Holliorn  Borough  Council  stated  that 
the  Westminster  City  Council  had  decided  not  to 
appoint  a  representative  upon  the  iMetropolitan  Paving 
Connnittee  this  year,  as  they  were  of  ojiinion  that, 
notwi1h.standing  its  usefulness  in  tlic  jiast,  it  wa.-, 
desirable  in  the  interests  of  economy  that  the  com- 
mittee should  now  be  discontinued.  The  Holborn  Com- 
mittee expressed  regret  at  this  decision,  as  in  their 
ojiinion  the  committee  liad  served  and  would  continue 
to  serve  a  very  useful  purpose.  There  are  nine  iMetro- 
politan Paving  Authorities,  including  the  City  Cor- 
I'oration,  represented  upon  the  committee,  and  the 
expenditure,  which  in  normal  times  anuiunted  to 
about  £1011  per  annum,  is  divided  among  them  late- 
ably.  During  the  war  the  expenditure  has  been 
reduced  to  about  one-fifth  of  this  amount  and  this 
small  saving  shoidd  not  be  allowed  to  terminate  the 
committee's  usefulness.  On  the  recommendation  of 
the  committee  it  was  agreed  that  a  communication 
sliould  bo  addres.sed  to  the  Westminster  City  Council 
asking  them  to  reconsider  their  decision. 


JiLV  21,  I'JIG. 
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Institute  of  Cleansing  Superintendents. 

ANNUAL  CONFERENCE  AT  CARDIFF. 


Fifty  authorities  were  lepresenteil  at  tlie  iiiiK'teenth 
anuiial  conference  of  th<-  Institute  of  Cleansing 
Superintendents  whicli  oponed  on  Tuesday  nioniing 
at  the  City  Hall,  Cardiff,  under  the  presidency  of  Mr. 
W.  Harpur,  m.inst.c.e..  the  city  engineer.  Following 
the  transiiction  of  a  portinn  of  the  busines.s  on  the 
agenda — including  the  delivery  of  the  presidential 
address — the  delegates,  to  the  niniil)er  of  137,  were 
accorded  an  official  welcome  by  the  Lord  Mayor 
(Councillor  R.  J.  Smith,  m.h),  who  said  that  in  muni- 
cipal activity  Cardiff  had  taken  a  very  foremost  place, 
and  that  wherever  the  delesates  went  they  would  see 
evidence  of  nMinicipal  and  commercial  enterpri.se. 
The  appointment  of  Mr.  Harpur  as  president  of  the 
institute  would  be  regarded  not  only  as  a  comiiliment 
to  their  city  engineer,  but  also  to  the  city.  None  of 
the  officials  had  a  higher  place  in  the  regard  and  the 
affection  of  the  corporation  than  their  distingni.shed 
president.  No  corporation  had  ever  been  better  servinl 
by  an  official  than  had  Cardiff  t)y  Mr.  Harpur.  Those 
present  at  the  -t'onfereiue,  whicli  was  brought  to  a 
close  yesterday  aftermion.  included;*  Messrs.  R. 
.Vdam,  inspector  of  cleansing.  Ayr,  D.  .Mien  (Wool- 
wich). G.  H.  Anderson  (.Middlesbrough).  H.  C.  Has- 
combe  (Wallasey).  J.  Be<'kett  (Liverpool).  James  Bee 
(Blackpool),  W.  .1.  Bosley  (Southampton).  F.  Riock- 
ington  (Worcester).  F.  W.  Brookman  (Ro<Iidal(),  K. 
Call  (Bradford).  A.  Cant  (Tottenham),  H.  Cousins 
(Wolverhampton),  T.  B.  Crookes  (Finsbury),  R.  H. 
Crunimack,  deputy  borough  engineer,  Dover,  J.  C. 
Dawes  (Keichlev).  F.  A.  Dowse  (Hackney),  J.  Dmican 
(Dundee).  W.  H.  Kccles  (SKK-kport),  H.  C.  J.  Kdward.s 
borough  engineer.  Lambeth.  E.  I.  Kvans,  stirveyor. 
Penarth  Urban  District  Council.  J.  Gibson  (Kdin- 
bursb),  W.  Greig  (Glasgow).  W.  H.  Hamblett  (Salford). 
W.  Harpur,  city  engineer,  Cardiff,  J.  L.  Haslo|)  (Old- 
liam),  J.  R.  Heath,  IxironL-'li  surveyor,  Swansea.  H. 
Hopkinson  (Portsmouth),  W.  H.  Inger,  street  cleans- 
ing department.  Bradford.  .lames  Jackson  (Birming- 
ham). A.  G.  Jefferies  (Hani instead),  D.  Kennedy  (Ken- 
sington). J.  Leng  (Stockton-on-Tees),  T.  "  Lloyd 
(Preston),  W.  E.  Lowe,  engineer  and  surveyor.  Ponty- 
pridd Urban  District  Council,  J.  Margin.-^on  (Black- 
burn), L.  S.  McKenzie,  city  engineer,  Bristol.  J.  C. 
Pardoe.  surveyor.  Barry  Turban  District  Coun<-il.  J. 
Pri-stlev  (Sheffield),  Williani  Ross,  burgh  survevor. 
>rotherwell,  F.  Smitli  (Bolton),  W.  J.  Steele,  city 
engineer,  N'ewcastle-on-Tyiit^.  R.  H.  iStorer  (Tyne'- 
mouth),  J.  Terry  (Nottingliaiin.  S.  Thornley,  assistant 
-nperintendent,  Leeds.  H.  'rillstono.  borough  enirineer. 
Brighton.  T.  Turner  (Biirv).  F.  \V.  Svkes  (Newca.stle- 
on-Tyne).  T.  H.  Whitewick  (Purbiton),  H.  F.  Wigfield 
(Leicester).  T.  J.  WilliaTus  (Swansea),  and  R  Wil- 
liamson (Manchester). 

CARDIFF'S    DEVELOPMENT. 

Mr.  Harpub  said  it  was  his  first  duty  ujion  taking 
the  presidential  chair  to  thank  the  memborw  for 
placing  him  in  the  most  privileged  position  it  was 
within  the  |>ower  of  the  institute  to  confer  ujion  any 
of  its  ineml)ers.  He  assured  Ihem  that  the  hono\ir 
was  keenly  appreciated,  and  it  would  be  his  pleasure 
during  his  continuance  in  the  office  to  jiromote  the 
interests  of  the  institute  in  any  way  he  possibly 
could.  He  wished  to  offer  the  institute  a  hearty  and 
sincere  welcome  to  what  lie  might  with  some  ex- 
cusable pride  claim  to  be  one  of  the  mo.st  [jleasant 
and  progressive  commercial  cities  in  the  kingdom, 
a  city  in  which  the  often  unpleasant,  anxious,  and 
irk.some  conditions  of  one'.-  professional  or  conniiei- 
cial  life  were  to  .sonie  extent  compensated  for  by  the 
otherwise  pleasant  every-day  surroundings. 
_Mr.  Harpur  proceeded  to  give  some  historical  \i;it- 
ticulars  of  Cardiff  from  tlif  municipal  standpoint. 
One  of  the  principal  subjw  t-  de.serving  attention  was, 
he  observed,  the  astoni.-liiiig  progress  which  liad 
taken  place  during  the  fiast  century  in  the  commerce 
and  p^ipulation  of  the  city,  and  which  had  rendered 
Cardiff  the  metropolis  of  W.iles.  In  1811  the  popula- 
tion of  Cardiff  was  only  2..')77 ;  but  from  that  time  it 
went  on  steadily  increasing  until  in  1871  it  had 
reached  .'?9..5.36.  During  this  time  the  area  of  the 
municipal    torough    was   2.701    acres,   but  under   the 
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powers  of  the  Cardiff  Improvement  Act  of  1875,  the 
districts  of  Canton,  Roath  and  Grangetown  were 
added  to  the  borough,  and  the  area  thereby  was  in- 
creased to  8,095  acres,  its  present  dimensions.  In 
1881  it  was  found  that  the  population  had  increased 
to  82,761,  or  an  addition  in  ten  years  of  43,225;  but 
this  great  increase  in  population,  largely  due  to  the 
extension  of  the  borough  Ijoundaries,  w'as  continued 
for  some  years  until  thi'  ]iopulation  began  to  overflow 
the  city  boundaries,  for  the  returns  of  the  census  for 
1891  showed  the  jfopnlation  to  have  increased  by 
46,088  in  the  jn-eceding  ten  years,  the  returns  U\r  1891 
being  128,849.  or  an  increase  in   the  (en  years  of  55-7 
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per  cent  upon  the  jjopulation  of  1881.  The  popula- 
tion of  the  city  in  1901  was  164,333,  and  in  1911  it  was 
182,259,  while  it  is  now  estimated  to  be  188,495. 

The  coal  and  iron  trades  were  the  mainspring  of 
the  commercial  prosperity  of  Cardiff,  and  the  port 
had  achieved  the  distinction  of  being  the  first  port 
in  the  world  for  the  voliiiiie  in  tdtinage  of  its  foreign 
exports. 

DRAINAGE. 

upon  the  adoption  of  the  town  council  in  1849  of 
the  Local  Government  Act  of  1848,  Cardiff  started 
upon  a  period  of  public  improvement,  which  had 
gone  on  ever  since,  ■,itu\  was  still  going  on,  and  was 
telling  greatly  in  the  health,  comfort  and  enjoyment 
of  the  jieople.  Extensive  drainage  works  were  com- 
menced in  1853,  and  from  that  time  uniil  the  present 
had  Ix-en  continued  and  extended  as  time  and  neces- 
sity required. 

The  configuration  of  tlie  site  upon  which  the  town 
lay  was  almost  flat,  except  in  the  north-eastern  ex- 
tremity, and  consequently  the  question  of  sewerage 
had  been  a  difficult  one.  A  large  portion  of  the  town 
was  built  upon  a  level  with  high-water  mark  of 
ordinary  sjiring  tides,  and  the  sewers  (which  dis- 
charged into  tlie  Bristol  Channel)  were  of  necessity 
some  depth  below  the  surface  of  the  ground,  and  con- 
sequently all  the  sewers,  with  the  e^^ception  of  those 
in  the  Western  District,  where  the  .sewage  was 
pumped,  were  tide-locked  for  some  time  before  and 
after  high-water  of  all  ordinary  and  spring  tides; 
and  in  order  to  store  the  sewage  when  the  tide-valves 
were  closed  large  sewers  were  provided  which  acted 
as  storage  re.servoi r,-^  mitil  the  tide  receded,  when 
the  contents  were  discharged.  The  evenness  of  the 
surface  of  the  ground  had  also  rendered  the  question 
of  obtaining  suitable  gradients  for  the  sewers  a  diffi- 
cult one,  some  of  thi'  gradients  being  as  slight  as 
1  in  2.000.  Notwithstanding  the.se  difficulties,  how- 
ever, Cardiff  was  well  and  efficiently  sewered,  and 
few  towns  could  boast  of  a  better  system  of  sewerage. 
Every  house  was  provided  witfi  one  or  more  water- 
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closets;    tlieie    weii    wn   oessiiools,    middens,   or    ash- 
pits ill  the  city. 

WATER  SUPPLY. 

Up  to  the  year  iSM  the  town  was  dependent 
for  its  water  upon  various  private  and  jiuVilic  wells. 
In  tluit  year  an  Act  was  obtained  by  the  Cardiff 
Waterworks  Coniiiany,  enipowerintr  them  to  construct 
works  near  tlie  river  Ely,  about  3  miles  from  the 
town,  the  water  there  lieing  derived  from  the  dolomite 
formation  of  the  old  red  sandstone  taken  into  culverts 
running  alongside  the  river  Ely,  and  then  pumped 
into  service  reservoirs  for  the  supply  of  the  town  and 
district. 

In  18G()  the  company  obtained  further  powers, 
enabling  them  to  take  the  waters  of  various  streams 
on  the  limestone  gathering  grounds  at  Lisvane,  three 
to  four  miles  from  Cardiff,  and  to  construct  at  Lisvane 
a  storage  reservoir  holding  80,000,000  gallons  of  water, 
together  with  filter-beds,  the  town  l>eing  supplied 
from  this  source  by  gravitation. 

In  the  year  1879  the  Cardiff  Corporation  obtained 
an  Act  of  Parliament  empowering  them  to  purchase 
the  whole  of  the  existing  water  undertaking  from  the 
company,  and  the  iiurchase  of  the  works  was  shoitly 
afterwards  completed,  the  amount  paid  to  the  cojn|)anv 
being  £320,000. 

It  was  found  that  the  existing  works  would  soon 
prove  inadequate  to  meet  the  increasing  consumption 
of  water,  owing  to  the  very  rapid  growth  of  the  town 
and  district ;  and  after  an  exhaustive  inquiry  into 
the  merits  of  several  sources  for  future  supply,  it  was 
decided  to  promote  a  Bill  in  Parliament  to 
obtain  water  from  the  Taff  Fawr  Valley,  in  Brecknock- 
shire, situate  on  the  old  red  sandstone  formation, 
about  tliiity  miles  from  Cardiff. 

In  order  to  meet  the  pressing  needs  of  the  town, 
another  large  storage  reservoir  was  commenced  at 
Llanishen  in  1884  and  completed  in  1886,  this  adjoin- 
ing the  existing  Lisvane  reservoir,  and  being  capable 
of  holding  SOOvOOO.OiX)  gallons'  of  water. 

New^  fifter  beds  for  efficiently  filtering  3,000,000  to 
4.lKX),000  gallons  per  day  on  the  most  approved 
principles  were  built  near  the  "  Heath,"  li  miles 
from  Cardiff,  at  the  same  time  as  the  storage  reservoir 
at  Llanishen,  and  these  had  since  been  enlarged. 

In  the  meantime  the  Act  authorising  the  viorks  in 
the  Taft  Fawr  Valley  was  obtained,  and  two  new 
re.servoirs,  with  a  capacity  of  668,OlX),000  gallons,  were 
constructed  in  the  new  watershed  and  the  necessary 
mains  laid  between  those  and  the  Cardiff  works,  while 
a  third  reservoir  of  a  capacity  of  1,21)0,000  gallons  was 
in  course  of  construction  until  recently,  bxtt  opera- 
tions had  for  obvious  reasons. been  suspended  for  the 
time  being. 

In  the  Taff  Fawr  Valley  the  corporation  had  one  of 
the  finest  maltersheds  in  the  kingdom,  w'itli  an 
abundant  supply  of  pure  soft  water,  eminently  suit- 
able for  all  domestic  and  manufacturing  inirposes. 

The  effect  produced  on  the  public  health  of  the 
district  by  the  various  public  works  which  have  been 
constructed  might  be  seen  in  the  reduction  of  the 
death  rate  which  has  taken   place. 

HIGHWAYS. 

The  streets  of  the  city  were  wide,  well  kept,  and  in 
ordinary  times  exceedingly  well  lighted.  The  total 
length  of  highways  in  the  city  was  now  135  miles.  The 
carriage.ways  of  the  main  thoroughfares  were  wood 
paved  or  asphalted  and  the  remainder  macadamised, 
and  the  footways  were  well  flagged.  About  32  miles 
of  electric  tramways,  the  property  of  the  city  council, 
were  laid  along  the  main  thoroughfares. 

OPEN    SPACES. 

T^ntil  the  year  1888  the  city  did  not  jiossess  a  single 
li:irk  or  open  space  of  any  description.  Since  then, 
however,  the  cori)oration  had  acquired,  partly  by 
gifts  and  partly  by  purchase,  a  larce  number  of  parks 
and  open  spaces  for  the  free  use  of  the  public,  and  at 
the  jjresent  time  could  fairly  claim  in  this  respect 
to  have  done  its  duty  to  the  public,  and  there  was  wo 
work  of  the  city  coiuic;!  which  was  more  appreciated. 

CIVIC    CENTRE. 

Cardiff  could  safely  claim,  in  the  matter  of  town 
planning,  to  have  the  finest  civic  centre  in  the  United 
Kingdom  and  to  have  set  an  example  to  other  cities 
worthy  of  being  followed. 

Owing  to  the  abnormally  rapid  growth  of  the 
population  of  the  city  in  the  latter  part  of  the  last 
century  it  would  be  readily  linderstood  that  all  the 
public  institutions  had  become  too  small  for  the 
proper   carrying   out   of  thi'    work,   and    proposals   of 


v.-irious  kinds  were  made  for  the  better  accommodation 
and  letter  buildings  in  which  to  carry  on  the  public 
operations  of  the  city  with  the  result  that  in  Decem- 
ber, 1898,  the  Cathays  Park,  comjirising  some  60 
acres  of  land,  was  acqiiired  from  the  Marquis  of  Bute 
for  the  stun  of  £16u.0on.  and  since  then  tliere  had  been 
grouped  on  the  site  the  city  hall,  law  courts,  the 
LTniversity  of  Wales  Kegistry  Offices,  the  Glamorgan 
County  Offices,  the  first  section  of  the  Universi'ty 
College  of  South  Wales  and  Monmouthshire,  the  new 
Techiiical  College,  and  now  in  cour,se  of  erection  was 
the  firs't  section  of  the  National  Museum  of  AVales. 
A  site  at  the  north-west  corner  of  the  park  had  been 
granted  to  the  Government  for  the  erection  of  a  fine' 
block  of  Governmeuit  buiklings,  and  these  would 
have  l>een  in  course  of  erection  now  but  for  the 
outbreak  of  war. 

The  land  was  not  yet  all  apiiropriated,  and  there 
were  .still  sonii>  excellent  sites  available  for  such 
further  pulilic  liuildings  as  might  be  required;  buit 
what  had  \>een  done  on  this  site  in  the  matter  of 
l)ulili<'  buildings  in  the  first  eighteen  years  wo.ukl,  he 
thought,  lie  acknow-ledged  as  a  fine  achievement. 

Having  been  associated  with  the  city  in  the  capacity 
of  public  servant  of  more  or  less  importance  during 
the  last  forty  years  of  these  extjaordinary  evolutions 
of  the  city,  he  thought  he  might  .justly  feel  some 
amount  of  pride  in  the  part  he  had  played  in  the 
liuilding.  of  the  city,  and  in  bringing  into  being  the 
metropolis  of  Wales. 


HOUSING  AND  TOWN  PLANNING. 

SCOTTISH  LOCAL  GOVERNMENT  BOARD'S  REPORT. 

The  p.-irtial  .-uspcn-ion.  owing  tn  tin.'  war.  of  the 
customary  operatioiis  under  the  Housing  Acts  is  one 
of  the  matters  touched  upon  in  the  annual  report  of 
the  Local  Government  Board  for  Scotland.  The  Board 
point  out  that  the  stagnation  applies  not  only  to 
municipal  schemes,  liut  also  to  private  building  enter- 
prise, with  the  result  that,  despite  the  large  exodus 
of  men  due  to  enlistment,  the  demand  for  working- 
class  houses  is  still  ])ronounced.  Consequently,  the 
board  have  advised  local  authorities  to  endeavour  to 
secure  the  repair  rather  ,than  the  closure  of  houses, 
except  in  cases  where  closure  is  urgently  necessary 
for  the  removal  of  luiisances  or  the  protection  of 
health. 

While  it  is  impossible  to  predict  when  the  work 
of  housing  may  be  n-sumed,  it  is  conceival.'le  that  the 
cessation  of  hostilities  may  suggest  the  initiation  of 
schemes.  Accordingly,  the  board  are  of  opinion  that 
where  a  scarcity  of  housing  exists  local  authorities 
should  be  prepared  to  put  work  in  hand  immediately 
the  occasion  so  demands.  To  that  end  probable  sites 
should  be  considered  and  their  lay-out  determined. 
The  nuni't>er  and  <'harActer  of  houses/  required 
should  also  be  estimated  and  plans  prepared.  The 
board-  are  ready  to  as.sist  so  far  as  their  resources 
permit. 

The  Board  acknowledge  the  effective  co-operation 
of  local  avithorities  in  solving  problems  in  particular 
distgcts  in  regard  to  the  accommodation  of  war 
workers,  and  mention  that  practically  throughout  the 
year  the  department's  housing  staff  were  enga.ged 
upon  work  of  this  nature. 

The  war  also  necessitated  a  general  curtailment  of 
activity  in  town  planning,  and  the  question  was  left 
ahno.st  entirely  t"  fhe  discretion  of  the  local  authori- 
ties. The  board  gave  authority  to  the  preparation  of 
schemes  by  the  local  authorities  of  the  burghs  of  Ayr. 
Kdinburgh  (Murrayfitid,  Camby  Bank,  &c.,  area),  and 
Kirkcaldy,  Eight  applications  for  authority  to  pre- 
pare .schemes  were  received  during  the  year  from  the 
local  authorities  of  the  Middle  Ward  District  of  Lan- 
arkshire (Cambuslang  and  Carniyle  areas),  the  Lower 
Ward  District  of  Lanarkshire  (Burnside  area),  the 
Upper  District  of  Renfrewshire  (Easter  Renfrew^  area), 
and  the  bur.t:hs  of  Ayr,  JEdinburgh  (Duddingston,  &c.. 
area),  Glasgow  (Kennyhill  and  Riddrie  area),  and 
Rutheralen. 


Road  Damage  in  Cornwall. — In  reference  to  a  coni- 
jilaint  bv  the  Camlmrne  Urban  District  Council  of 
damage  to  roads  raiised  by  heavy  tractors,  the  High- 
ways Committee,  with  a  view  to  avoiding  litigation, 
suggest  a  settlement  by  the  company  concerned  making 
use  of  lighter  tractors' and  paying  3d.  per  ton  per  mile 
for  tra<'tion-engine  traffic. 
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Law  Notes. 

Edited    bv    J.    B.    REIGNIER    CONDER,    Solicitor  of   the    Supreme   Court. 


r?>«  Editor  will  be  pleased  to  answer  anv  qxtestiona  affecting 
the  pTactice  of  engineera  and  surveyors  to  local  authorities. 
Queries  (which  should  be  u-ntten  legiblv  on  foolscap  paper. 
on  one  side  only)  should  bf  addressed  to  "  The  Law  Editor," 
at  the  office  of  Thb  Sdrvrvob,  occomponied  by  the  writer's 
name  and  addreae,  but  correspondents  who  do  not  wish  their 
names    to    be    published    should    also   furnish    a    "  nom    de 


QUERIES  AND  REPLIES. 
In  order  to  avoid  confusu^n  querists  are  requested  to  uo' 
distinctive   words  as   noms   de  plume.     The   letter   X,   coni 
btnations  such  as  X.Y.Z.,   and  words  such  as   "  engineer " 
ond  "Burveycr,"  shjuld  never  be  used. 

HiGHW.w  Rep.\ir:  .Motor  Tr.\fku'.— "  Urliaii  " 
writes:  This  council  li.iv  recently  been  requcsteil  by 
a  lariie  farmer  to  repair— wliieli  practically  means 
reconstruction — a  certain  .-iection  of  road.  6  furlongs  7 
chains  in  lengtli.  at  tlu'  extreme  boundary  of  the 
district,  and  ond  of  an  old  metalled  liiiitnvay  ui)warils 
of  6  miles  in  lenirth.  in  order  that  he  can  utilise  the 
road  for  heavy  motois  for  carrying  his  produce  - 
chiefly  potatoes— from  his  farms  to  a  railway  station, 
7  miles  distant.  The  road  is  practically  a  cul-de-s:vc. 
there  being  no  continuation  beyond  the  point  of 
termination  near  his  farms.  Hitherto,  from  time 
immemorial,  the  section  of  road  lias  been  maintained 
and  kept  in  a  condition  sufficient  for  the  traffic  of  the 
district,  which  is  purely  agricultural,  and  no  cpiestion 
has  previously  arisen  in  legard  to  the  section  of  road 
being  kept  otherwise  than  in  a  satisfactory  condition. 
Irt  the  early  part  of  the  <urrent  year  a  heavy  motor. 
with  trailer  combined,  commenced  to  use  the  road, 
carting  farm  produce  as  above  mentioned,  and  within 
six  weeks  had  done  niore  damage  than  the  ordiiuiry 
traffic  of  the  district  had  done  in  the  i)revious  three 
years.  In  fact,  it  made  the  road  wellnigh  impassable. 
Repairs  haye  been  carried  out  since  the  damage  was 
done,  and  the  farmer  in  question  admits  the  road  is 
again  all  right,  but  contends  it  will  not  beof  sufficient 
strength  for  his  heavy  motor  traffic  when  it  coimnences 
again,  which  will  \>e  very  shortly,  (I)  Is  this  council 
compelled  by  statute  or  otherwise  to  reeons(ru<-t  the 
saction  of  road  as  requested  for  such  trafhc,  tlio  cost 
of  which,  will  Im?  not  less  than  taOK  ?  This  would  mean 
a  sui)p!ementary  rate  of  Kid.  in  the  £  upon  the  rural 
area  of  the  urban  distri(t.  owing  to  such  an  expendi- 
ture not  teing  provided  lor  in  tlie  estinuites  for  ( iirrcnl 
year,  which  were  passed  in  March  last  by  the  council ; 

(2)  can  any  portion  of  such  sum  be  recoveied  by  the 
council  towards  the  cost  of  such  work  if  carried  out ; 

(3)  can  the  council  recover  the  cost  or  any  portion 
thereof  for  damage  done  by  such  licavy  motor  traffic 
if  continued  in  future  ?  The  road  in  question  through- 
out its  entire  length  has  never  been  maintained  in  a 
condition  for  carrying  lieavy  motor  traffic,  it  being 
generally  narrow  and  not  more  than  10  ft.  (i  in.  wide 
at  any  point.  Further,  such  heavy  motor  traffic 
hitherto  had  never  be<ii  contemplated  upon  the  road. 

(1)  It  is  the  duty  of  tlie  council  to  keep  the  road  up-to- 
date — i.e.,  ill  a  reaflonably  fit  state  to  bear  the  traffic 
(including  motor  trafBci  wliich  may  reasonably  be  expected 
to  come  upon  it.  See  Chirl,<nter  Corporntion  v.  Fonlrr  (1906, 
1  K.B..  1671.  C2)  If  the  ri)ail  was  in  a  good  state  of  repair, 
sufficient  for  the  ordinary  ! raffle,  prior  to  the  commeucement 
f>f  the  motor  traffic,  I  think  the  council  couhi  recover  from 
the  person  by  or  by  whf)se  order  such  traffic  was  conducted 
the  extra  expense  attri)nit;ible  thereto,  f.3)  If  the  road  is 
put  into  a  state  reasonably  fit  to  bear  the  expected  motor 
traffic,  then,  in  the  event  of  such  traffic  exceedini;  reasonable 
limits,  whether  by  reaatm  of  excessive  weight,  frequency  of 
journeys,  or  otherwise,  tlie  council  would  probably  succeed 
in  recovering  at  all  events  some  portion  of  the  damage. 

Building  By-Laws  :  .\iu  Space.—"  H.  B.  C."  writes: 
Plans  )iave  been  submitted  for  a  proposed  cottage, 
and  the  amount  of  air--pace  allowed  has  been  the 
source  of  some  trouble.  The  cottage  is  to  front  on  a 
narrow  and  old  roadway,  which  was  laid  out  before 
the  by-laws  were  made  tiy  the  council.  This  road  has 
been  con.sidered  as  a  street,  17  ft.  in  width,  and  there- 
fore requiring  the  span-  in  front  of  the  cottage  to  be 
20  ft.  6  in.  This  width  is  not  obtained  opposite  a 
projecting  part  of  the  house  on  the  opposite  .side  of 
the  road.  Should  thi-  width  be  also  20  ft.  6  in.  or 
le.ss,  owing  to  the  road  being  narrower  (10  ft,  6  in.)  .' 
The  plans  have  been  altered  to  show  part  of  the  wall 
of  the  washhouse  immediately  opposite  this  projection 
set  back  to  give  a  width  of  17  ft,  .3  in.  Do  you  consider 
this  alteration  would  make  the  plan  in  order  as 
regards   front   space  ?     With  regard  to  the   space    in 


plume.  Where  necessaru,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.o,,  without 
re -drawing  or  amendment.  Unless  these  conditions 
ire  complied  witit  we  cannot  u7ider£ofee  to  replu  to 
queries. 


the  rear,  this  is  only  about  5  ft.,  but  from  the  proviso 
(. »  in  enclosed  revised  by-laws  it  appears  that  space 
cannot  be  required  in  the  rear  if  provision  is  made 
at  the  sides.  The  required  depth  of  space  (16  ft.  for 
a  house  25  ft.  high)  is  not  given  over  the  whole  depth 
of  sj.ace  on  one  of  the  sides.  Would  the  i)ro|iosing 
builder  be  correcting  this  by  altering  the  position  ol 
part  of  back  wall  ? 

As  to  the  front  space:  The  first  part  of  by-law  ;!  refers 
to  the  wjilth  of  the  street  at  thr  p.'iiil  ii-lnr,'  /iirh  hihlilina 
liunj  Innil  Hi,-r,„ii.  ai[,l  although  these  words  are  hot 
repeated  in  the  sMbseiiuent  part  of  the  liy-law,  I  think  that, 
uiion  a  rea.soiiahle  interpretation,  where  (as  in  this  case) 
a  building  fronts  on  a  street  of  varying  width,  the  pre- 
scribed distance  may  vary  at  diBerent  parts  ol  the  build- 
ing, being  measured  having  regard  to  the  width  of  the 
street  at  tlio  point  of  measurement.  I  think,  therefore, 
that  the  proposed  alteration  would  make  the  plan  in  order 
a^  t<>  the  tront  spaee.  .\s  to  the  side  space:  I  think  that 
the  projiosed  alterati<.ii  .,f  the  back  wall  would  make  this 
space  111  order. 


HroHWAv  Retainino  Wali,:  Danokr  to  Childiien. 
—"  Ynys  "  writes:  .My  council's  attention  has  been 
called  to  the  danger  involved  to  young  children  by 
their  climbing  a  retaining  wall  adjoining  a  highway 
in  this  urban  dislriet,  and  sitting  with  their  leg's 
over  the  preciiiice  on  the  outer  side,  and  also  in 
walking  and  running  along  the  flat  coping.  And  it 
IS  also  suggested  that  in  case  of  a  serious  accident 
to  a  child,  or  children,  the  council  could  not  escape 
blame  or  responsibility  in  the  matter.  I  shall  be 
obliged  if  you  will  kindly  advise  whether  the  council 
could  be  in  any  way  held  liable  or  responsible  in 
ca.se  of  accidents,  seeing  that  the  wall  is  4  ft.  6  in. 
high  from  the  surface  of  the  road,  and  in  good  con- 
dition, 

1,,','  ,'r  .'""'i"""''''"  t,i>  express  a  decided  opinion  upon  a 
hypothetical  case.  A  great  deal  would  depend  upon  the 
particular  circumstances,  and  the  view  taken  bv  the  judge 
and  the  iiiry  of  any)  with  respect  thereto.  Rut.  assuming 
that  the  wall  toiins  |i:ut  ,,f  the  lo^hwav  lor  the  purpose  o£ 
repair,    I    think    ,i    ,.    l,,L:l,ly    ihoImI,!..    II,:, t.    i„   the  eient  of 

Sllch    an    acc„lc„t    .,-    --,,::..e.O.,l.    the    , „-,l    would    be    held 

matt     *"l"''''-'"-'    ■'-   """    ;'"tnti..n   has   been   called  to  the 


Hiohwav:  Straying  Poultry.— "  S.  R."  writes:  I 
shall  be  glad  if  you  will  kindly  give  me  your  opinion 
as  to  the  following:  A  man  keeps  poultry  in  a  field 
alongside  a  narrow  iiublio  highway  and  very  frequently 
they  wander  over  the  road  and  are  a  danger  to  anyone 
cycling  along,  an<l  one  or  two  [lersons  have  been 
thrown  from  their  machines  by  the  fowls  flying  across 
and  coming  info  contact  with  the  motor  cycle.  (1) 
Can  the  authorities  compel  him  to  keep  his  poultry 
off  the  road;  (2)  can  any  person  who  is  injured  in 
consequence  of  the  poultry  recover  damages;  (3)  if  any 
of  the  hens  are  killed  by  a  motor  car  can  the  owner 
of  the  poultry  sue  the   motorist  for   damages  ? 

(1)  There  appears  to  be  no  duty  on  the  part  of  a  land- 
owner to  keep  poultry  off  the  highway,  or  to  fence  his  land 
to  prevent  them  from  escaping,  and  no  means  of  compelling 
him  to  do  so.  12)  I  do  not  think  any  person  iiiiured  in 
consequence  of  poultry  being  on  the  road  could'  recover 
damages.  See  llddiiell  v.  Bighton  (1907,  2  K.B.,  345).  Ci) 
This  would  depend  upon  circumstances.  The  owner  would, 
I  think,  have  to  prove  gross  negligence  on  the  part  of  the 
motorist  in  order  to  succeed. 


Nuisance    by    Noise:    Phocedure    ro    Remedy.— 

"  Yngs  "  writes:  A  field  adjoining  a  chapel  in  this 
town  is  being  let  for  circuses,  shows,  &c.,  and  the 
chapel  authorities  complain  of  the  nuisance  thereby 
caused  by  noise,  i&c.,  interfering  with  the  conduct  of 
the  week-night  services.  Will  you  pleaise  advise  me 
what  remedy  there  is  to  get  the  nuisance  abated,  and 
how  to  proceed  ? 

The  question  whether  noise  amounts  to  a  legal  nuisance 
is  always  a  question  of  degree,  and  depends  partly  upon  the 
character  of  the  neighbourhood.  The  remedy  is  by  pro- 
ceedings in  the  Cli;,ricery  Division  of  the  High  Court  for  an 
injunction.  The  tollowing  have  been  held  to  be  legal 
nuisances,  and  in  iimctions  have  been  granted  in  respect 
thereof  :  A  circus  near  a  house,  performing  three  iioiirs 
every  evening  for  eight  weeks  [Inclibirld  v.  Hobinxnn,  HI 
4  (!h.,  :i«8):  merry-go-rounds  near  a  house  (Lampion  v' 
MeUiKli-,  3  Ch.,  1631:  a  rifle-gallery,  organ,  and  roundabout 
near  a  house  (Wniii  r  v.  Baker,  3  T.L.R.,  569);  horse-racing 
on  Sundays  IDevar  v.  City  and  Suburban  Racecourse  Com- 
panu,  1899,  1  Ir.  R.,  :',43). 
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Institution  of  IVIunicipal  and  County  Engineers. 

ANNUAL  GENERAL   MEETING  AT   BLACKPOOL— (4.) 


At  the  recent  annual  meeting  of  the  Inslitutiou  of 
Municipal  and  County  Engineers  at  Blaclipool,  Mr. 
W.  H.  Sfhofield,  assoc.m.inst.c.e.,  submitted  tor  tlie 
con.s'ideration  of  the  nionibers  a  paper  entitled;  — 

IMPROVEMENTS    OF    HIGHWAYS  TO    MEET 
MODERN    CONDITIONS    OF    TRAFFIC. 

The  paper  is  reproduced  on  anoth-er  page  of  thi.< 
issue. 

j\[r.  C.  F.  Gettings  (W'orces.tershire)  proposed  a 
hearty  vote  of  thanks  to  Mr.  Schofield  for  his  paper. 
He  thought  Mr.  Schofield  had  given  many  of  them 
■credit  for  knowing  more  than  they  did,  and  he  was 
sorry  that  he  had  not,  in  his  paper,  given  them  a  little 
more  of  his  experience  with  some  of  the  material  he 
had  laid  under  tlie  very  heavy  conditions  of  traffic 
which  existed  in  Lancashire.  Outside  London  he 
looked  upon  Lancashire  as  one  of  the  heaviest  traffic 
counties,  and  he  could  only  put  it  down  to  Mr.  Scho- 
field's  modesty  that  he  thought  the  information  would 
be  rather  unnecessary.  Personally,  he  would  be  only 
too  pleased  to  learn  a  little  more  of  his  experiences. 
Speaking  as  a  county  man,  he  could  say  that  those 
who  had  large  mileages  of  roads  to  deal  with,  and 
practically  with  no  foundation,  knew  wliat  it  was 
when  they  got  new  traffic  such  as  they  had  had  during 
the  past  two  or  three  years— he  was  referring  particu- 
larly to  motor  omnibus  traffic.  He  was  afraid  in 
many  boroughs  and  lu'ban  districts  they  -did  not 
appreciate  the  difficulties  the  counties  were  working 
under,  because  in  the  urban  districts  and  boroughs 
they  had  from  time  to  time  built  up  a  stronger  founda- 
tion, not  necessarily  a  pitched  foundation,  but  they 
had  added  considerable  quantities  of  street  metal 
whicii  had  strengthened  their  roads,  so  that  the  traflnc' 
which  had  come  upon  tliem  suddenly  had  not  affected 
those  roads  as  it  had  the  county  roads.  The  question 
of  rubber  tyres  had  been  mentioned.  He  looked  upon 
that,  especially  for  the  counties,  as  a  mo.'it  important 
thing.  Possibly  a  little  experience  he  had  had  in 
his  own  county  would  rather  substantiate  the  view  of 
an  owner  who  worked  a  number  of  these  vehicles. 
Some  five  years  ago  he  had  to  take  up  mechanical 
traction  in' order  to  carry  the  large  quantities  of 
material  they  now  required.  They  did  not  own  all 
their  own  vehicles,  but  they  hired  at  that  time  about 
six  lorries,  all  of  which  were  steel  tyred.  For  two 
years  he  watched  the  effect  of  these  lorries.  They 
had  to  work  them  in  the  winter  time  to  get  the 
material  in;  they  could  not  work  in  summer.  Unfor- 
tunately, the  lorries  had  to  work  on  weak  roads,  and 
he  found  their  roads  w'ere  cut  up  worse  by  their  own 
traffic  than  any  other  traffic  they  had  to  carry.  He 
went  into  the  matter  with  the  man  who  was  supplying 
the  vehicles,  and  he  had  two  of  the  lorries  fitted  with 
rubber  tyres.  The  man  said:  "  I  shall  want  an  extra 
6d.  per  ton."  After  watching  the  effect  of  the  rubber 
tyres  on  the  road,  he  said ;  "  Now  I  am  going  to  stipu- 
late that  the  whole  of  your  machines  are  tyred  with 
rubber."  He  said:  "  You  will  pay  me  the  extra  ?  "to 
which  he  replied:  "  Not  a  penny."  The  man  jibbed 
■a  bit,  but  eventually  he  accepted.  Two  years  later  he 
put  an  extra  six  on  the  road.  The  man  was  now 
running  eighteen  vehicles,  all  rubber  tyred.  He  was 
tyring  his  vehicles  with  rubber  because  it  paid  him 
on  the  mileage.  He  thought  that  contractor  was 
making  money.  In  the  paper  Mr.  Schofield  referred 
to  the  Statistics  of  Traffic  (Summary  Form)  issued 
by  the  Road  Board.  Mr.  Schofield  did  not  say  in 
what  respect  his  form  differed  from  that  of  the  Road 
Board  It  would  be  useful  if  he  could  give  the  infor- 
mation so  far  as  Lancashire  was  concerned.  Mr. 
Schofield  referred  to  hand-pitched  foundations.  He 
thought  they  would  all  agree  that  the  hand-pitching 
of  the  foundation  was  the  prop_er  thing  to  do,  but 
the  cost  was  very  considerable,  and  he  was  afraid 
'hat  very  few  of  tliem  could  entertain  that,  although 
they  would  like  to.  In  his  county  they  were  doing 
a  large  amount  of  strengthening  work.  They  were 
using  principally  slag,  which  was  the  local  material, 
in  size  from  4  "to  8  in.,  and  they  were  putting  that 
on  with  forks.  They  had  had  occasion  to  break  that 
slaa  up  at  times,  and  it  was  astonishing  how  that 
material  had   gone  together.     It   was  just  like   iron 


itself.  If  they  kept  the  material  of  a  suitable  size 
it  was  hardly  necessary  to  do  more  than  tl-at,  unless 
it  was  an  exceedingly  heavy  traffic  road.  They  were 
getting  from  1,000  to  2,000  tons  of  traffic  per  day,  and 
he  had  roads  which  were  carrying  more  than  2,000 
tons  per  day.  Mr.  Schofield  referred  to  the  use  of 
tarred  iron  slag  macadam.  He  was  pleased  to  say 
that  Mr.  Schofield's  experience  agreed  with  his  own, 
Viut  he  thought  there  Mr.  Schofield  had  not  given 
them  any  data.  It  wouUl  be  useful  if  he  could  give 
them  the  width  of  the  road,  the  tonnage  per  day, 
whether  it  had  a  good  foiuidation,  the  class  of  tnaffic, 
whether  motor  'bus  or  motor  lorry,  and  the  cost.  He 
did  not  think  it  wag  lair  to  shoot  these  questions  off 
hand,  and  he  had  previously  written  to  Mr.  Schofield 
and  asked  him  to  give  figures.  There  was  one  other 
point.  Mr.  Schofield  referred  to  Durax  paving.  Now, 
Mr.  Schofield  had  had  considerable  experic'nce  with 
tar-macadam,  and  it  would  be  advantageous  if  he 
could  give  them  any  information  as  to  when  he 
considered  it  was  better  to  abandon  tar-macadara  and 
adopt  either  a  Dui-ax  or  a  sett  paving.  There  was  one 
other  question  as  to  tar-macadam,  and  a  very  impor- 
tant one — ^that  was  as  to  renewals.  Mr.  Schofield  had 
had  a  number  of  years'  experience  of  tar-macadam, 
and  he  anticipated  that  he  had  had  to  renew  some  of  it ; 
if  he  had  not,  then  he  was  very  fortunate.  Mr.  Scho- 
field's views  as  to  the  best  methods  of  renewing  a 
tar-macadam  surface  would  be  very  useful.  He  had 
put  down  tar-macadam  on  roads,  although  he  knew 
they  wO'Uld  have  a  heavy  traffic.  He  wanted  to  get 
the  bottom  of  the  road  right  first.  If  they  got  the 
bottom  right  and  consolidated,  they  cculd  at  a  later 
date  apply  a  better  surface  material.  They  had 
gained  experience  with  different  kinds  of  material 
coming  on  the  market,  and  perhaps  Mr.  Schofield 
had  experience  of  wdiere  he  had  to  renew  his  tar- 
niacadam  with  some  other  kind  of  material. 

Mr.  S.  S.  Platt  (Rochdale),  who  seconded  the  vote 
of  thanks,  said  he  agreed  ejitirely  as  to  substituting 
sett  pavement  as  the  mo.st  economical  in  the  long 
run  for  roads  which  were  subject  to  heavy  traffic,  but 
he  would  like  to  ask  Mr.  Schofield  whether  he  had 
found  any  diflSoulty  through  having  a  rigid  foundation 
and  the  heavy  motor  lorries  with  iron  wheels  fetching 
off  pieces  of  the  granite.  He  did  not  mean  fetching 
the  corners  off,  but  actually  smashing  them  up.  If 
anybody  had  asked  him  a  few  years  ago,  he  would 
gliblv  have  given  them  the  life  of  a  granite  sett  paved 
road'  but  he  would  not  do  so  to-day.  He  would  like  to 
ask  Mr.  Schofield  whether  he  had  any  experience 
of  providing  a  resilient  bed  between  the  concrete 
and  the  setts  or  whether  the  only  remedy  was  to  apply 
rubber  tyres.  There  was  no  doubt  about  it  that  with 
iron  tyre's  they  would  get  the  weight  resting  on  points, 
and  that  was  where  the  fracture  took  place.  He  had 
not  read  that  Mr.  Schofield  had  any  experience  of 
Rocmac  in  surfacing  roads,  and  whether  there  was 
any  interstitial  wear.  His  experience  was  that  it 
was  ground  down  at  the  top  but  below  it  was  as  hard 
as  concrete.  He  had  some  experience  when  he  had 
to  have  some  scarified  out.  It  nearly  pulled  the 
inside  of  the  machine  out.  He  quite  agreed  as  to 
iar-grouted  macadam  ;  thev  had  only  a  varying  degree 
of  success.  As  to  Durax  paving,  he  had  always  been 
against  it,  because  for  one  or  two  shillings  a  yard 
more  thev  would  get  a  proper  pavement.  He  quite 
agreed  that  the  old  rule  as  to  the  width  of  8  ft.  tor 
each  line  of  traffic  was  insufficient,  and  where  there 
was  no  regulation  of  traffic  even  9  ft.  6  m  between 
the  kerb  and  the  tramway  was  not  sufficient.  He  ma 
not  know  whether  Mr.  Schofield  thought  there  should 
be  some  legislation,  because  it  had  got  to  be  a  very 
serious  matter.  . ,  ,,     o  , 

Mr  H  G  Whyatt  (Great  Grimsby)  said  Mr.  bcho- 
field  had  called  attention  to'  the  growth  of  traffic  on 
the  Liverpool  and  Manchester  road  He  was  specially 
interested  in  that  because  he  lived  just  .f  that  road 
for  thirty  years.  Looking  at  the  figures  ^t  Btruck  him 
that  a  great  change  had  come  over  it  in  the  last  five 
vears.  The  first  figure  was  1,104  mechanically  pro- 
pelled vehicles  in  seven  days,  carrying  2,236  t°"f: 
that  was  approximately  2  tons  per  load.  This  year 
they  had.  in  seven  days,  2.953  mechamcally  propelled 
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A'ehicles,  carrying  15,715  tuns,  which  was  approxi- 
iiuitely  6  tons  per  load,  sluuving  that  the  road  was 
inining  very  much  more  into  use  for  heavy  traftic. 
P.itween  Liverpool  and  Mancliester  there  were  two 
•  >r  three  railways,  the  Bridgwater  Canal,  the  Ship 
I  anal,  and,  possibly,  other  means  of  conveyance. 
Tlie  people  who  brought  i.'i>ods  by  those  methods, 
whether  by  railway  or  canal,  had  to  pay  freightage 
un  those  goods.  The  owners  of  motor  vehicles  had 
t'ound  that  if  they  brought  those  goods  by  road  they 
had  to  pay  nothing  towards  the  cost  of  the  road — 
tiiat  was  paid  by  the  highway  authorities.  That  traffic 
had  LTown  to  such  an  enormous  extent  tliat  the  time 
bad  come  wlien  there  should  be  some  means 
ni  making  the  owners  of  these  vehicles  jJiay  towards 
the  cost  of  the  roads  over  wliich  they  travelled.     On 

titer  roads,  for  instance,  tlir  Preston  and  BUukpool 
load,  where  five  years  ago  tlie  load  was  nearly  ,'}  tons 
per  vehicle,  it  had  gone  down  to  2i  tons.  That  was 
the  converse.  On  the  fiiriin-s  of  the  loads  on  the 
I'reston-Blackpool  road  thne  was  very  little  to  be 
-  lid.  but  on   the   figures  of  the   traffic  on  the   main 

■■ad  from  Manchester  to  Liverpool  there  was  a  good 
'leal  to  be  said,  for  Mr.  S<liofield's  contention  that 
the  motor  vehicles  ought  to  pay  towards  the  cost  of 
the  roads. 

Mr.  W.  J.  Hadpield  (Sh.ffleld)  said  in  Sheffield 
'liey  had  a  good  deal  of  experience  with  heavy  traffic, 
and  he  quite  agreed  witli  Mr.  Schofield  that  tar- 
macadam  was  among  the  Inst  materials  for  holding 
uj.  to  traffic.  They  had  1.1)00,000  sq.  yds.  of  tar- 
macadam  in  Sfieffield,  all  of  which  they  had  made 
themselves.  He  ventured  to  say  that  990,000  yds.  of  it 
was  in  good  order  and  a  .<uocess.  He  was  not  the 
I)ioneer  of  this  paving:  it  was  laid  down  liy  Mr.  Wike 
and  bis  predecessor.  It  li.id  Ijeen  laid  down  twenty 
.vears  and  they  had  never  .-►■en  the  bottom  coat.  On 
the  roads  on  which  tar-macarlam  was  not  suitable  the 
theory  in  the  past  had  been  to  lay  setts.  The  economy 
of  setts  was  disapjjearing.  The  steel-tyred  vehicles 
in  particular  played  hav(jc  with  them,  and  while 
they  used  to  ask  for  twenty  years  for  loans  for  setts 
they  now  asked  for  only  fifteen  years.  That  spoke  for 
itself.  One  of  their  heavii-.st  traffic  roads,  the  road 
U-tween  Sheffield  and  Rotlii  rham,  was  laid  part  with 
setts  and  part  with  tar-maeadam  and  the  tar-macadam 

was  wearing  best. 

The  President  (Mr.  J.  S.  Brodie):  Is  it  slag  tar- 
macadam  ? 

Mr.  Hadfield:  Yes.  The  time  was  coming  when 
these  st(,'el-tyred  heavy  motor  lorries  would  disappear 
and  rubber-tyred  vehicles  *ake  their  place.  They  had 
a  reinforced  concrete  road  with  an  asphaltic  surface 


on  it.  They  were  going  in  for  Sin.  thick  of  concrete 
with  British  re'inforcement  and  2  in.  of  asiihaltic 
surEai-e,  according  to  the  traffic.  He  was  quite  con- 
vinced that  where  there  was  heavy  traffic  they  must 
have  some  binder  to  seal  the  surface  of  the  road.  The 
question  of  street  watering  ajid  its  effect  had  been 
referred  to.  The  proper  thing  was  to  get  the  dust  off 
the  street,  which  they  could  do  with  a  smooth  surface. 

Mr.  H.  T.  Chapman  (Kent!  said  he  had  the  pleasure 
of  serving  under  Mr.  S<'hofield  in  Lancashire  for  ten 
years,  and  he  knew  that  the  conditions  in  Lancashire, 
both  as  regarded  traffic  and  characteristics  generally, 
were  as  varied  as  any  other  county  in  the  country. 
He  also  knew  Mr.  Schofield  was  as  solid  a  county 
surveyor  as  any  they  had.  and  he  did  not  speak  hypo- 
thetically.  Mr.  Schofield  had  given  some  details  of 
the  great  inerea.se  in  mechanically  propelled  vehioles 
on  certain  roads,  but  he  did  not  tell  them  the  propor- 
tion of  the  mwiuuiically  propelled  loads  to  the  totail 
traffic.  He  found  in  Kont  something  like  60  per  cent 
in  volume  of  the  traflie  was  motor  propelled.  Mr. 
Schofield  mentiiuied  a  hand-pitched  foundation.  He 
would  like  to  know  if  he  put  any  material  in  the 
pitching  such  as  ashes  or  clinker,  because  he  remem- 
ber(>d  when  he  was  in  Lancashire  they  had  a  very 
great  deal  of  difficidty  with  the  Preston  road— the 
portion  which  was  in  the  Iwrough.  However  large- 
pitching  they  juit  in.  clay  came  up  through  i*.  He 
thought  they  must  have  some  more  homogeneous 
foundation  than  hand-pitchings.  On  a  day  founda- 
tion the  pitching  was  working  down  and  the  clay  was 
working  up.  As  to  Dura.x  j)aving.  the  one  thing  to  be 
.said  for  it  was  that  they  could  lay  it  upon  the  old 
macadam  surface.  Unless  they  had  Durax  paving 
on  concrete  they  would  have  trouble  with  it.'  They 
must  have  the  paving  held  up  to  the  traffic,  but  he 
would  not  say  rigid,  because  in  his  opinion  it  was 
very  desirable  to  have  a  certain  amoimt  of  resiliency 
to  prevent  the  large  amount  of  compression  of  heavy 
traffic.  With  regard  to  road  widenings,  he  was  with 
Mr.  Schofield  all  the  way.  He  thought  many  of  the 
road  widenings  and  improvements  had  been  danger- 
ous. They  had  made  for  greater  speeds,  and  thus  led 
to  more  danger.  He  should  like  to  mention  street 
watering.  Except  on  very  rare  occasions,  street  water- 
ing was  not  necessary  for  maintenance  purposes,  it 
was  water  for  destruction.  In  his  county  they  refused 
to  contribute  for  watering  roads  which  had  been  tar- 
painted,  and  for  bituminous  surfaces  it  was  unneces- 
sary and  more   destructive  than  beneficial. 

Mr.  W.  Finch  (f "umberland)  said  that  in  Cumber- 
land they  had  laid  a  considerable  amount  of  tarred 
granite,  which  came  to  them  prepared  from  the  quar- 
ries. He  would  like  to  ask  whether  that  was  the  case 
with  the  tar-macadam  Mr.  Schofield  used,  or  did  he 
mix  it  himself  ?  The  fault  with  the  tar-macadam  he 
had  used  had  not  been  with  the  granite,  but  with 
the  tar  On  certain  roads,  where  the  conditions  were 
exactly  similar,  and  the  stone  was  mixed  in  the  same 
way,  one  had  roads  which  had  been  made  five  or  six 
years  with  an  excellent  surface,  but  other  portions 
had  woin  out  on  the  surface  in  from  twelve  to  eighteen 
months.  That  was  the  fault  of  the  tar,  and  some- 
thing ought  to  be  done  by  the  distillers  or  others  who 
were  producing  tar  to  give  them  a  thoroughly  reliable 
tar  for  all  purposes.  With  regard  to  the  tar-grouted 
section  they  had  laid,  it  had  been  more  successful 
than  the  tar-macadam.  He  had  a  section  which  was 
laid  on  the  road  carrying  the  heavy  traffic  from  Gretna. 
That  was  tar-grouted,  and  had  stood  very  well. 

The  President  :,What  kind  of  granite  are  you  using 
there  ? 

Mr.  Finch  said  in  his  case  it  was  Threlkeld  granite. 
With  regard  to  widenings  he  thought  these  ought  to 
hi'  encouraged.  In  ordi'r  to  encourage  the  local 
authorities  the  Cumberland  County  Council  had  given 
grants  in  every  case  where  a  road  in  junction  with 
.  a  main  road  was  widened,  and  before  the  war  they 
had  many  of  these  widenings.  He  thought  it  would 
be  much  better  if  the  aldermen  and  councillors  of 
their  authorities  were  present  at  these  meetings,  be- 
cause at  present  they  said  they  would  only  spend  a 
certain  amount  of  money  on  the  roads.  Instead  of 
encouraging  the  autlioritieii  to  make  a  good  job  by 
putting  down  good  roads  the  Government  cut  down 
his  estimate  by  one-lialf.  so  the  Government  were  to 
blame  in  that  case,  as  they  might  have  assisted  the 
county  council  in  that  direction,  as  the  life  of  the  road 
would  have  been   increased. 

(To  be  continued, J 
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Street  Watering  with  Electric  Veliicles.* 

]5y  .lAMES   BEE,  Cleansing  Superintendent,  Blackpool. 


At  some  of  our  ihl-vious  coulerences  we  liave  had 
discussions  respecting  the  introduction  of  electric 
vehicles  for  niuniciiiai  work,  and  for  some  time  I 
have  been  <"onvinced  that  for  our  town  to  be  really 
up  to  date  it  was  necessary  that  the  work  of  street 
watering,  should  be  carried  out  by  means  of  a  motor 
vehicle;  but  what  I  wanted  was  something  which 
would  not  only  carry  oiit  the  work  efficiently  and 
econoniiciilly,  bitt  a  vehicle  smart  in  appearance, 
and  in  kceiiing  with  Blackpool's  motto  of  "  Pro- 
gress." 

In  the  electric  street-watering  vehicle  which  we 
obtained  last  year,  w^e  have  obtained  one  which  I 
have  no  hesitation  in  saying  meets  both  these  condi- 
tions. Since  it  was  placed  on  the  streets  it  has  been 
the  object  of  many  complimentary  remarks  from  both 
residents  and  visitors,  and  I  am  safe  in  saying  that 
we  liave  never  had  any  machine  come  into  the  town 
which  has  been  so  nuich  appreciated,  and  which  has 
given  such  satisfaction  as  this  vehicle  has  done.  I 
think  those  present  will  agree  with  me  w-hen  I  say 
that  no  better  evidence  could  be  required  as  to  the 


disease,  and  one  of  the  worst  dangers  to  the  public 
health.  Not  only  with  reference  to  street  watering, 
but  to  other  duties  carried  out  by  cleansing  depart- 
ments, it  shouild  be  remembered  that  the  nature  of 
the  work  is  such  as  to  be  absolutely  rifces.sary  for 
safeguarding  the  health  of  the  people,  and  that  any 
money  spent  on  its  equipmeet  is  money  well  in- 
vested. 

Whatever  regard  we  still  clierisli  forithe  horse^and 
no  one  will  undervalue  the  work  it  has  rendered  in 
the  past^ — we  cannot  allow  sentiment  to  impede  the 
march  of  progress.  When  we  see  the  motor-watering 
vehicle  moving  along  doing  its  work  at  the  same 
speed  as  the  .quickly  moving  vehicular  traffic,  we 
at  once  realise  how  utterly  out  ol  date  the  slow- 
moving  and  cumbersome  horse-drawn  vehicle  really 
is.  Further,  there  is  no  "jibbing,"  or  going  dull 
to  work,  as  we  often  experience  with  horses  that 
have  had  a  few  hard  days'  work ;  or  resting  days 
because  they  have  not  been  eating  their  lood ;  or 
of  .stopi)ing  in  for  .shoeing;  all  of  which  invariably 
luipiien  during  the  worst  dusty  days  when  watering 
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vehicle  having  given  the  utmost  satisfaction  than 
the  action  which  my  committee  have  recently  taken 
in  ordering  another  identically  -similar  machine, 
after   less  than  twelve   months'   experience. 

Although  petrol  motors  had  been  very  extensively 
introduced  into  municipal  work,  the  electric  vehicle 
for  heavy  work  was  practically  unknown.  It  was 
therefore  rather  a  l)old  stroke,  and  a  little  risky, 
to  assume  the  responsibility  of  recommending  the 
expenditure  of  nearly  tl.OOO  on  the  purchase  of  an 
electric  vehicle  for  street  watering  purposes.  How"- 
ever,  it  is  necessaiy  for  someone  to  experiment  if 
we  are  to  make  any  progress  at  all,  so,  after  very- 
careful  consideration,  the  chairman  and  myself  de- 
cided to  urge  the  Cleansing  Committee  to  obtain  an 
electric  vehicle. 

■  The  work  of  street  watering  is  one  of  the  most 
important  duties  which  a  cleansing  superintendent 
has  to  perform,  and  one  which  causes  him  no  little 
anxiety;  and  it  is  essejitial  therefore,  if  he  is  to  give 
satisfaction,  that  he  .should  be  provided  with  the 
most  up-to-date  appliances.  Not  only  is  dust  a  great 
nuisance  to  the  shopkeeper  in  spoiling  the  goods 
he  has  displayed  for  sale,  hut  it  constitutes  one 
of  the  greatest   factors   in   the   spread    of    infections 

*  Paper  read  at  the  annual  conference  of  the  Institute 
of  Cleansing  Superintendents,  held  at  Oardifl. 


is  urgeutjy  required.  Not  only  does  the  horse-drawn 
watering  cart  interfere  with  the  traffic  owing  to  its 
slow  speed,  but  an  excessive  quantity  of  water  is 
put  on  the  roads,  and  it  lieconies  a  mere  water 
waster.  Excessive  w-atoring  is  not  good  for  any  class 
of  road,  and  especially  so  with  regard  to  macadam' 
roads,  of  which  we  have  a  great  percentage.  Mac- 
adam roads,  watered  excessively  with  salt  water, 
become  dirty  for  pedestrians,  while  the  vehicular 
traffic  i)lucks  uj)  the  metal  and  damages  the  road. 
With  the  motor  this  is  avoided,  as  only  sufficient 
water  is  put  on  the  road  to  lay  the  dust,  and  as  we 
have  not  had  a  single  complaint  this  year,  I  think 
we  can  take  it  for  granted  that  the  work  has  been 
efficiently   carried  out. 

Our  electric  street-watering  vehicle  was  obtained 
in  July  of  last  year  from  the  General  Vehicle  Com- 
pany, Limited,  Imperial  House,  Kingsway,  London. 
at  a  cost  of  £974.  The  chassis  is  a  .3i-ton's  one,  and 
is  18  ft.  6  in.  long  and  6  ft.  9  in.  wide.  The  wheels 
are  fitted  with  solid  rubber  tyres,  the  front  ones 
being  single  and  the  back  ones  twin,  and  are  chain- 
driven.  The  tank,  which  is  cylindrical  in  shape, 
has  a  cajiacity  of  V.'ii*  gallons,  and  is  fitted  with  sleeve 
valve  sprinklers.  The  spray  operates  at  the  front 
of  the  vehicle,  this  making  it  easier  of  control  by  the 
driver,  as  there  is  no  necessity  for  him  to  turn  his 
head   to    see   where  the   water   is    going.    With   fast- 
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moving  vehicles  this  anaugement  is  of  the  utmost 
importance.  There  is  no  force  punip  |n-ovided.  as  th<? 
pressure  of  water  in  the  cvHndrical  tank  produces  a 
spray  sutlicient  to  water  :>  street  7  yds.  wide. 

The  batteries  for  providing  the  motive  power  are 
Ironclad  Kxide.  and  eon>ist  of  forty-four  cells.  We 
l-.ave  installed  apparatus  for  the  purpo.se  of  recharg- 
ing the  liatteries  from  our  refuse  destructor  electric 
plant.  By  this  niean.<  we  arc  able  to  obtain  tlu' 
power  without  any  cost  to  the  department;  and  in 
my  opinion  this  constitutes  a  very  convincing  argu- 
ment in  favour  of  the  electric  vehicle  in  lueference 
to  its  petrol-driven  competitor.  With  the  present 
high  i)r:ce  and  .-K-arcity  of  petrol,  we  are  now  certainly 
reapini;  considerable  benefit  by  having  decided  in 
favour  of  the  electric  vehicle.  The  recharging  of  the 
batteries  is  carried  out  during  the  niglit,  and  takes 
aljout  six  hours  to  acconiplisli.  When  the  butteries 
are  fully  charged,  the  current  is  automatically  cut 
off.  Although  the  vcbicli"  is  supposed  "to  travel  40 
miles  at  one  charginir.  with  ordinary  work,  it  nuist 
l)e  remembered  tliat  n  street  watering  you  have 
always  to  travel  with  >oiiie  load  on;  and  it  cannot 
be  compared  therefore  \\  ilh  a  vehicle  taking  a  load 
a  long  distance  and  riturning  empty  at  one  charg- 
ing. Another  point,  which  must  be  taken  into  con- 
sideration is  that  the  vehicle  is  called  upon  to  nuive 
a  great  weight  during  the  course  of  the  day,  and  in 
addition  to  this  it  is  loaded  up  many  times,  and.  as 
is  the  case  with  vehicles  of  any  descrii>tion.  it  takes 
extra  power  to  start  it.  Under  these  circumstances 
we  have  never  run  tlu'  v«hicle  more  than  about  .'id 
miles  without  it  beiuL'  boosted  up,  although  if  we 
had  desired  to  do  so  we  lould  have  run  it  a  few  more 
miles;  but  it  is  not  wise  to  run  the  batteries  too 
low.  The  general  course  adopted  is  for  the  vehicle  to 
turn  out  in  the  morning  and  work  about  five  hours. 
During  this  iwriod  it  Wiitcrs  about  25  miles  of  streets, 
using  fourteen  loads  (,il]<uit  9,100  gallons)  of  water. 
During  dinner-time  it  is  given  a  boosting  charge  of 
about  U  to  2  hours'  duration,  and  it  then  goes  out  for 
the  afternoon,  completing  the  day's  work.  By  this 
means  there  is  no  danger  of  running  the  batteries 
empty,  and  being  unable  to  return  to  the  depot.  So 
far  we  have  never  had  the  slightest  difticulty  in 
this  respect,  and  if  the  driver  will  only  keep  an 
observant  eye  on  the  meter,  he  will  run  no  risk 
whatever  of  being  stranded.  I  would  like  to  state 
here  thai  we  have  found  the  electric  vehicle  easy  to 
drive,  and  an  ordinary  horse  driver  can  be  taught 
in  a  few  hours,  providing,  of  course,  he  is  intelligent, 
and  capable!  of  picking  up  a  little  knowledge  of 
machinery.  It  is  also  iiiijiortant  that  the  man  should 
have  a  thorough  practical  knowledge  of  street  water- 
ing if  he  is  to  l>e  a  success.  It  is  of  little  use  having 
a  good  machine  unless  it  is  in  charge  of  a  capable  man  . 
one  who  will  take  an  interest  in  looking  after  it,  and 
at  the  same  time  get  as  much  work  out  of  it  us  he 
can. 

Turning  to  the  actual  work  which  the  vehicle  is 
capaiyie  of  accomplishing— and  when  all  is  said  and 
done  this  is  wliat  really  appeals  to  us.  and  what  the 
menil>ers  will  det^ire  Ui  know — it  is  rath(>r  unfortu- 
nate that  we  only  obtained  the  vehicle  in  the  last 
week  of  July,  as  I  should  have  very  nnich  liked  to 
have  placed  Itefore  yon  a  full  watering  season's 
results.  The  figures  wli;ch  I  shall  place  before  you 
will  lie.  I  hope,  just  as  convincing,  as  they  refer  to 
what  the  vehicle  has  actually  done  under  ordinary 
working  conditions  dining  April  and  May  of  this 
year,  compared  with  the  same  two  months  of  last 
year. 

I  might  mention  that  the  cost  of  power  in  the  fol- 
lowing figures  is  worked  out  on  the  basis  of  H  units 
per  mile. 
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Street  AVateri.m 


t:iN-(;  Ai'RiL  AND   May,  1916. 


Elsctric  veliicl. -. 

Horse  vaiiH. 

Days 

at 
work 

Hours 

worked. 

Miles 
watered. 

Gallons 
of  water 

Day.s 

at 
work 

Hours 
worked. 

Gallons 
of  water. 

April    .. 
May      .. 

21 
■2i 

11.1 

144 

192,7.'i<l 
232,0.50 

15 

Slfl 
289.! 

.57,75fi 
Ili3,450 

Total    .. 

V, 

2.W 

l..:-i 

424,800 

38 

.■i79J 

231,200 

C 

orporation  carts. 

H 

ired  carts. 

Days  at 
work. 

Hours 
worlioil. 

Oallous 
of  water. 

Days  at 
work. 

Honrs 
worked. 

Gallons 
of  water. 

Avril 

May 

21 
27 

717 
l.fl-> 

:!8J,'iO« 
820,750 

It 
22 

122.1 
:!36 

1)7,9(111 
172,550 

Total 

48 

3,2;ij 

1,205,050 

So 

448.; 

240,450 

Nximl)er  of  days  ou  wliicli  streets  were  watered  ...  48 

Total  number  of  liours  worked 2,t>80i 

Total  gallons  of  salt  water  used         1,445,600 

Cost  ok  Street  Watkrini:  to  May  31st  (2  months). 

£    8.   d. 


1916— 

£ 

s. 

a. 

Wages— Motor  driver 

8 

7 

4 

Horse  ihivers 

10 

3 

0 

Hire  of  horses  from  liigliway  dopt. 

10 

5 

10 

Dcpreciatiou — Veliirle        ...      £12 

Battel  ies     ...        JE8 

Tvres           ,'.i        £i 

. . 

24 

0 

0 

Sundries — Insurance,  oil,  tVc. 

2 

10 

0 

Power— 1,902  units  .at  Id 

7 

18 

6 

Water            

16 

3 

0 

1915— 

Wages — Horse  drivers        

r.8 

12 

8 

Hire  of  horses  from  highway  dept.  60     9     0 
Hired  carts  (horses  and  drivers)  ,,,   19  10     5 

Water  36     2     9 

174  14  10 

Total  saving  on  the  two  months — £95    73,    2d. 

Ill  my  opinion,  the  electric  vehicle  is  quite  captiblo 
of  doing  the  work  of  six  horse  vans,  and  as  it  might 
be  of  interest  to  the  members,  I  have  esOlmated  what 
the  saving  would  be  per  week  (5i  day.s)   on  this  basis. 

Cost  of  Er,E<TRic  Vehicle  per  Week. 

£    s.    d.      £     s.   d. 
Driver's  wages  ..  ...         ...     1  15     0 

Power— 384  units  at  Id 1   12     0 

Depreciation...  ...  ...  ..'.     2  10     0 

Sundries,  insurfince,  oil,  Xc.         ...     0     6     0 

Water- «l,.500gnllons        3     2     3 

8     5     3 

Cost  ok   Six   Waterino   Vans  I'EB  Week. 

£     s.    (1.      £     B.    d. 
Six  drivers' wages  at  29s.  ,.,  ...     8  14     0 

Hire  of  six  horses  at  27s 8     2     0 

Watcr—173,000  gallons      4     6     3 

21     2     8 

Estimated  saving  per  week — £12    17s.   Od. 

The  following  figures  represent  the  actual  work 
acctunplished  by  the  vehicle  during  a  recent  week, 
including  Saturday   afternoon   and   Sunday    morning. 


Miles 

Hours 

Loads  of 

Gallons 

watered. 

worked. 

water. 

of  water. 

Monday         

4fi-5 

il 

24 

15,000 

45'K 

9 

21 

15,000 

Wednesday 

■l-tM! 

9 

K! 

14,9.50 

Thursday      

4.',-:i 

9 

Si 

4ti-7 

9 

2a 

Saturday       

45-0 

9 

22 

14,:)00 

tiunday          

;i0-8 

H 

14 

Total 

.302 'S 

59.1 

153 

99,450 

Number  of  days  on  wtii  h  streets  were  watered    ...  4'> 

Total  number  of  Uour^.     orked 6;i8i 

Total  gallons  frf»aUw.if^r  used 64ii,000 


As  an  illustration  of  wliat  the  electric  vehicle  has 
saved  in  week-end  .street  watering  alone,  it  has  only 
been  found  necessary  on  Saturday  afternoons  tO'  have 
the  vehicle  ait  work,  while  on  Sunday  mornings  we 
have  one  horse  van  at  work  in  the  extreme  south  end 
of  the  borough,  all  the  rest  of  the  town  being  watered 
by  means  of  the  eJectric  vehicle.  I  might  mention 
that  under  .similar  <-onditions  in  former  years  it  would 
have  been  necessary  to  employ  twelve  to  fourteen 
hor.s/e-drawn  vans. 

Before  leaving  the  quesition  of  figures,  I  should  .just 
like  to  refer  to  one  other  example  of  how  the  vehicle 
has  already  effected  u  consideruble  saving.  II  has 
been  our  practice  dining  the  season  to  employ  a  gang 
of  men  dining  tlie  night  to  swill  the  promenade;  but, 
being  short  of  men  owing  to  enlistments,  I  was  unable 
last  smnoier  to  ^olopt  this  method.     However.   I   found 
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that  by  means  of  the  electric  vehicle  the  work  could 
be  quite  as  efficiently  carried  out;  as  we  were  able  to 
swill  the  whole  length  of  our  promenade  each  morning 
by  this  means.  In  addition  to  a  considei-able  economy 
in  labour  there  was  a  saving  of  about  £50  in  water 
alone. 

However  excellent  a  vehicle  may  be  for  street  water- 
ing purposes,  it  will  not  be  a  success  unless  there 
is  every  facility  for  quick  loading,  and  I  am  pleased 
to  say  that  in  our  town  we  are  exceptionally  well 
placed  in  thb  respect.  We  have  nov.'  salt-water  mains 
laid  to  all  parts  .of  the  town  ;  the  council  have  recently 
extended  them  at  a  cost  of  £7,000.  From  the  main 
which  runs  the  length  of  our  promenade  the  electric 
vehicle  can  load  in  labout  five  minutes,  while  the 
average  time  for  loading  in  any  part  of  the  town  is 
about  ten  minutes.  Nothing  but  salt  water  is  used 
for  watering  and  washing  s/treets,  and  flushing  gullies 
and  sewers. 

Although  the  macliine  was  obtained  for  street  water- 
ing, its  usefulness  is  not  confined  to  that  sphere  of 
work  alone,  as  it  has  already  during  the  past  winter 
been  employed  for  the  purpose  of  sewer  cleansing. 
With  a  flush  of  750  gallons  the  sewer  is  in  most  cases 
thoroughly  cleansed,  the  vehicle  being  provided  with 
a  special  valve  for  this  work.  In  many  cases  it  has 
saved  us  the  trouble  of  having  to  resort  to  dredging 
operations,  which  are  both  slow  and  costly. 

In  conjunction  with  a  Laffly  motor  sweeper,  the 
electric  vehicle  has  also  been  extensively  employed  on 
street  washing  operations;  the  two  motors  doing  tlie 
work  rapidly  and  efficiently. 

As  stated  earlier  in  my  paper,  the  present  electric 
street  watering  vehicle  has  given  us  such  entire  .satis- 
faction that  the  Cleansing  Committee  have  ordered 
the  same  firm  to  supply  a  further  vehicle,  similar  in 
every  respect  to  the  first  one.  at  a  cost  of  £1,028.  This 
will  enable  us  to  dispense  with  horse-drawn  vans 
entirely,  as  by  means  of  the  two  electric  vehicles  we 
shall  be  able  to  water  the  whole  of  the  town,  which, 
for  street  watering  purpose-,  will  be-  divided  into 
north  and  south. 

In  conclusion,  I  am  fully  convinced  that  the  results 
obtained  from  the  use  of  electric  vehicles,  not  only  in 
Blackpool,  but  in  other  towns  as  well,  indicate  that 
within  the  next  few  years  great  progress  will  be  made 
liy  this  class  of  vehicle,  and  that  it  will  be  extensively 
introduced  irfto  municipal  work,  for  which  it  is  so 
admirably  adapted. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-ovcration  of  Sdrvbyor  readera 
with  a  view  to  making  the  injormation  given  under  this 
head  as  complete  and  accurate  as  possible. 

INQUIRY  HELD. 
Queenstown  U.D.C.  (.July  1th.  Mr.  A.  D.  rricc)  — 
£600  for  the  completion  of  the  duplicate  water  main 
from  Tibbotstown. — It  was  explained  that  a  tender  of 
£9,71"  had  been  accepted  in  connection  with  the  water- 
works just  before  the  outbreak  of  war,  and  that  owing 
to  subsequent  delays  and  difficulties  with  respect  to 
obtaining  materials  the  expenditure  exceeded  the 
estimate.  The  proposed  loan  of  £600  was  for  the 
purpose  of  discharging  their  outstjinding  liabilities. 
There  were  no  new  works  of  any  kind.  The  works  wei-e 
completed,  and  since  the  day  of  completion  the  water 
supply,  particularly  to  Haulbowline,  had  been  most 
satisfactory,  Haulbowline  had  got  its  full  supply. 
Owing  to  the  war  the  dockyard  and  Admiralty  require- 
ments had  been  substantially  increased,  and  all  the 
water  required  had  been  supplied  without  the  least 
difficulty  or  delay, 

APPLICATIONS  FOR   LOANS. 

Wigan  T.C. — £53")  for  jnunping  plant,  £32o  for 
electric  cable,  and  £1,613  for  constructional  and  pipe 
work, 

Worcester  T.C  — £14,000  for  additional  elertrioily 
plant, 

LOANS   SANCTIONED. 

Branston  R.D.C.— £350  for  work^  of  sewerage, 

Hereford  T.C— £18,000  for  electricity  connections. 

Upton-on-Severn  R.D.C -£1,.541  for  the  extension 
(if  the  Kem]iscy  sewage  disjinsal  works. 

FORTHCOMING   INQUIRIES. 

JULY.  L 

25,— Gloucester.     For  works  of  sewerag-  (Mr, 

AV.  O.  E.  Meade-King) 1,606 

26. — Bristol.      For   the   purpose   of    a   burial 

ground  (Mr.  W.  O.  E.  Meade-King)    .,.  — 


(Contributed.) 

Was  not  the  paper  read  before  the  meeting  of  the 
Association  of  Managers  of  Sewage  Disposal  Works  at 
Sheffield,  by  Dr.  Sidney  Barwise,  the  county  medical 
officer  of  health  of  Derbyshire,  an  excellent  resume 
of  the  history  of  the  sewage  question,  and  did  it  not 
contain  a  vast  amount  of  concentrated  information  ? 
Is  it  not  interesting  to  note  the  gradual  change  of 
scientific  opinion  on  the  proper  method  for  dealing 
with  sewage  and  the  gradual  evolution  of  thought 
that  eventually  discovered  the  importance  of  the 
proper  application  of  -air  to  ensure  a  pure  effluent? 

•  •  •  • 

Is  not  the  London  County  Council  to  be  congratu- 
lated on  the  financial  success  of  their  numerous 
working-class  housing  schenaes  if,  as  was  stated  by 
Sir  John  Benn  recently,  theNoans  on  the  various 
schemes  are  now  nearly  paid  oft  and  the  renewals 
fund  stands  at  £74,000  ?  Did  Sir  John  make  any 
reference,  however,  to  the  land  which  had  from  time 
to  time  been  purchased  for  large  schemes  which  were 
afterwards  abandoned  and  the  land  sold  ? 

*  *  *  • 

Was  there  any  occasion  for  the  recent  meeting  of 
the  Salmon  and  Trout  Association  to  pass  a  resolution 
in  favour  of  a  Bill  being  bi'ought  into  Parliament 
enabling  an  individual  to  take  action  aga'inst  anyone 
who  used  crude  tar  for  road  making  or  mending  ? 
Have  there  been  any  authentic  cases  of  "fish  poisoning 
arising  from  the  application  of  tar  or  similar  com- 
pounds upon  roads  where  proper  precautions  have 
been  taken  to  prevent  its  admission  into  a  stream  or 
river  ?  Is  not  this  fish-iX)isoning  scare  a  bit  of 
a  "  bogey  "  ? 

*  *  *  • 

Is  it  not  to  be  hoped  that  everyone,  of  all  ranks  and 
classes,  in  the  United  Kingdom  will  respond  cheer- 
fully to  the  Government's  demand  for  no  Bank  Holi- 
day in  August,  and  thus  set  a  patriotic  example  to 
those  who  are  engaged  in  the  all-important  work  of 
the  supply  of  munitions,  and  so  help  our  brave  men 
at  the  front  ?  Is  it  not  a  well-known  axiom  that  a 
multiplicity  of  units  makes  ujj  the  great  whole,  and 
cannot  each  citizen  "do  his  bit"  at  this  critical 
time  ? 

*  *  •  • 

How  are  we  to  arrive  at  a  solution  of  the  problem 
as  to  what  we  shall  do  with  our  house  refuse,  when, 
on  the  one  hand,  local  authorities  are  asking  house- 
holders to  burn  their  rubbish,  and  on  the  other  hand 
there  is  a  cry  for  the  saving  of  paper,  bottles  and 
so  forth  ?  Could  there  not  be  a  via  media  by  which 
the  householder  could  store  the  bottles  and  waste 
paper  and  burn  what  he  could  of  the  vegetable  and 
other  refuse,  and  the  local  authority  make  some 
arrangement  by  which  they  would  periodically  collect 
the  bottles  and  paper  on  notification  from  the  house- 
holder that  there  was  a  quantity  sufficiently  large  to 
justify  a  special  visit  for  clearance  ? 

•  •  •  • 

Could  not  the  general  public  greatly  assist  in  war- 
time economies  if  they  would  follow  a  few  simple 
rules  ?  Could  they  not  refrain  from  throwing  paper, 
orange-i>eel,  banana-skins  and  omnibus  tickets  on 
the  surface  of  the  streets  and  footpaths,  see  that  no 
waste  of  water  is  taking  place  in  their  houses,  refrain 
from  sending  trade  circulars  through  the  post,  stop 
writing  "chit-chat"  letters,  and  generally  try  to 
think  of  how  they  can  give  as  little  trouble  to  anybody 
as  possible  ? 

•  •  •  • 

Was  it  not  rather  interesting  to  read  the  report  of 
a  discussion  which  recently  took  place  at  a  meeting 
of  the  Salisbury  Town  Council  on,  the  question  as  to 
w-hether  the  expenses  of  their  surveyor  in  attending 
the  annual  meeting  of  the  Institution  of  Muni- 
cipal .and  County  Engineers  should  be  paid? 
Whereas,  on  the  one  hand,  it  was  urged  that  "the 
council  ought  to  set  a  good  example  [in  saving]  and 
stop  these  annual  outings,"  was  it  not,  on  the  other 
luuid,  a  very  sound  argument  that  it  would  be  a 
good  investment  of  the  ratepayers'  money  for  the 
surveyor  to  go  and  liear  up-to-date  papers  read?  Are 
not  the  council  to  be  congratulated  that  the  resolu- 
,  tion  to  pay  the  expenses  was  carried  by  16  votes  to  2  ? 
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Some   Results   of   the   Use   of   Steam   Tractors   in 
Cleansing   VIork   at   Cardiff.* 


By    W.    HARPUR.    si.ixst.c.e.,   City   Eugineer. 


In  March,  1904,  the  Cardift  Corporation  purchased 
two  steam  motor  wagons,  and  in  the  following 
September  a  further  two.  for  the  purpose  of  super- 
seding horse-drawn  wagons  in  the  collection  of  house 
refuse  from  dust  receptacles  placed  along  the  street- 
kerb  lines  hy  householders,  or  immediately  inside 
the  back  garden  doors  where  back  lanes  were  avail- 
able, the  idea  being  that  they  would  prove  more 
expeditious    and   economical   than    horse    wagons. 

Each  motor  was  fitted  with  a  wagon  body,  and  in 
addition  two  trailers  were  drawn  behind,  so  that  a 
train  of  three  wagons  was  thus  formed. 

When  collecting  refuse  the  wagons  were  not 
brought  to  a  stand,  but  travelled  slowly  along,  the 
ashmen  picking  up  the  receptacles  from  eaeli  side  of 
the  street,  and  emptying  them  into  one  or  other  of 
tlie  wagons  as  they  moved  along,  which  was  a  very 
laborious  and  somewhat  dangerous  occupation,  the 
idea  being  that  to  work  tlie  steam  wagons  to  the 
best  advantage  they  should  be  kept  moving. 

In  the  early  part  of  191)6  doubts  were  expressed 
by  members  of  the  council  as  to  whether  any  econo- 
mies had  resulted  from  the  new  innovation,  and  I 
was  asked  to  report  on  the  matter  to  my  connnitteo 
after  ascertaining  the  cost  of  refuse  collection  for  a 
month  (I)  by  means  ot  the  steam  wagons,  and  (2> 
by  means  of  horse-drawn  wagons. 

Accordingly,  I  caused  careful  accounts  to  lie  kept, 
as  instructed  by  my  committee,  and  on  April  24, 
1906,    I    reiwrted   as   follows:  — 

"In  accordance' with  your  instructions  1  liave  had 
the  cost  of  a  month's  collection  of  refuse  by  motor 
and  by  horse  wagons  respectively  ascertained,  and. 
after  allowing  interest  on  value  of  the  respective 
plants,  motors,  horses,  wagons,  depreciation,  re- 
pairs, and  incidental  expenses,  I  find  that  the  cost 
of  collection  by  motor  works  out  at  2s.  425d.  per 
ton,  and  by  horse  wagons  at  Is.  8"81d.  per  ton,  or 
the  cost  of  collection  by  motor  is  35'75  per  cent  more 
than  hy  horse  traction. 

"  Kecently  one  gf  the  motors  broke  down,  which 
gave  me  an  opportunity  of  a  further  week's  test  as 
to  what  was  the  cost  of  working  the  district  usually 
cleared  by  the  disabled  motor  by  horse  power.  This 
showed  the  collection  by  motor  wagons  in  the  par- 
ticular district  for  one  week  to.be  .£14  14s.  6d.,  ^nd 
by  hor.-^  wagons  for  a  like  period  £10  13s.  Id.,  show- 
ing that  the  cost  of  collection  by  motor  exceeded 
that  of  collection  by  hor.-es  by  328  per  cent.  This 
approximates  very  nearly  with  the  figures  resulting 
from  the  month's  trial,  and  makes  a  very  useful 
additional  test.  If  we  had  weighing  machines  at 
the  difierent  depots  and  tips,  I  should  have  been 
able  to  have  given  you  more  exact  figures.  The 
above  results  were  oiitained  by  weighing  a  given 
number  of  load.s,  and  taking  their  weights,  as  the 
average  per  load  of  the  remainder,  and  although 
not  absolutely  exact,  the  weights  arrived  at  are 
quite  sufficient  to  give  a  very  near  approximation 
as  to  the  relative  cost  of  collection  by  the  two 
methods.  , 

"  The  conditions  under  which  the  motors  are  worked 
in  Cardiff  is  not  advantageous  to  their  economical 
use.  for  the  following,  among  other,  reasons:  The 
time  taken  up  in  parading  the  streets  while  collect- 
ing the  refuse  is  largely  a  waste  of  time,  and  as  the 
distance  from  the  collecting  ground  to  the  tips  is 
not  great,  the  motors  have  no  opportunity,  in  travel- 
ling to  and  from  the  tips,  of  making  up  by  their 
greater  speed  for  the  time  lost  while  collecting. 

"Each  motor  is  fitted  with  a  wagon  body,  and  in 
addition  draws  two  trailers,  so  that  it  is  always 
drawing  two  wagons  in  addition  to  the  one  loading. 
and  the  train  (if  it  may  be  called  so)  has  to  travel 
aljout  three  times  the  mileage  that  horse  wagons 
have  to;  con.sequently  the  wear  and  tear  is  propor- 
tionately greater,  in  addition  to  which  the  turning, 
shunting,  and  coupling  up.  and  the  higher  si)eed  at 
which  they  travel  to  and  from  the  tips,  all 
induce  to  the  increased  wear  and  tear  of  the 
plant  over  horse  wagons.  Again,  the  motor 
driver     cannot     assist     in      loading,      as      do     the 

•  Paper  read  at  the  annual  conference  of  the  Institute  of 
Cleansins?  Huperintendents.  lield  at  Cardiff. 


horse  drivers,  and  therefore  his  wage  is  an  entire 
extra  to  that  of  the  horse  wagons;  in  addition  to 
which,  on  accoimt  of  the  heavier  work  with  the 
motors,  the  motor  ashmen  are  paid  higher  wages 
than   the  ashmen  with  the  horse  wagons. 

■■  It  is  necessary  in  some  instances  to  send  a  horse 
wagon  into  the  districts  worked  by  motors  to  pick 
up  refuse  in  places  which  are  inaccessible  to  the 
motors. 

"  The  foregoing  and  other  minor  reasons,  coupled 
with  the  greater  iniiiiiil  cost  of  the  motors  and 
wagons,  in  my  opinion,  account  for  the  motors  not 
proving  so  economical.  If  the  tips  were  several 
miles  further  away  from  the  place  of  collection  than 
they  are,  then  1  have  ,no  doubt  the  results  would 
be   very  different." 

Upon  the  presentation  of  this  report  I  was  in- 
structed to  go  further  into  the  matter  with  a  view 
of  reporting  as  to  what  in  my  opinion  was  the  best 
means  to  adopt  for  the  working  or  letting  on  hire, 
or  otherw'ise  utilising  the  motors  to  the  best  interests 
of  the  corporation. 

I  found  some  difliculty  at  the  time  in  making  a 
rcconwnendation,  as  I  was  anxious  to  retain  the 
motors  in  anticipation  of  finding  useful  and  profit- 
able work  for  them  in  the  near  future. 

In  the  meantime,  however,  the  dumping  ground, 
which  had  been  centrally  situated  and  in  near 
proximity  to  the  cleansing  depot,  had  been  filled  up, 
and  a  new  ti))  had  been  secured  li  miles  further 
afield,  and.  consequently,  on  February  12.,  1907,  I 
presented  a  further  report  to  my  connnittee,  con- 
taining the  following  information  and  suggestions:^ 

"  I  l)eg  to  report  that  I  have  given  this  question 
very  careful  consideration,  and  I  am  still  of  opinion 
that  the  work  the  corporation  motors  are  doing 
is  not  profitable,  and  the  question  arises  as  to  what 
bettei"  .service  they  <-ould  l>e  put  to.  or  as  to  whether 
they  should  be  dispo.sed  of.  Personally,  I  am  averse 
to  the  disposal  of  the  motors,  because  I  hope  that,  if 
not  at  i)re.sent,  at  any  rate  in  the  near  future,  profit- 
able work  may  be  found  for  them.  For  the  jjresent, 
however,  my  recommendations  would  he  to  take 
the  motors  entirely  off  the  work  of  collecting  refuse, 
and  in  future  to  do  this  work  by  horse  power.  The 
collections  from  the  central  and  docks  districts  I 
would  reconunend  should  be  brought  to  Trade-.street 
depot,  and  that  one  of  the  motors  \ye  employed  for 
running  the  refuse  thus  collected  from  Trade-street 
to  the  new  tip  near. the  Penarth-road  toll  gate;  this 
process,  I  l)elieve,  would  be  found  more  profitable 
than  the  present  method  of  procedure.  The  collec-  ' 
tions  by  horse  power  having  been  brought  to  Trade- 
.strec!t,  the  horses  would  be  tran.sferred  to  empty 
wagons  there  in  readiness,  and  the  full  wagons 
coupled  up  to  the  motor  and  conveyed  to  the  tip." 

The  suggestion  contained  in  the  last  report  was 
acted  upon.  The  refuse  from  the  area  nearest  the 
cleansing  depot  was  collected  in  horse-drawn  wagons 
an<l  brought  to  the  depjot,  where  the  horses  were 
taken  out  of  the  shafts  and  attached  to  empty  wagons 
in  waiting  and  despatched  on  collecting  work,  while 
four"  wagons  were  coupled  together  and  drawn  to  the 
new  tip  by  means  of  a  motor  wagon  acting  as  a 
tractor,   but  with  no  body  load. 

After  this  method  had  been  in  operation  for  some 
time  figures  were  gone  into,  and  it  was  found  that 
the  conveyance  of  the  refuse  from  the  depot  to  the 
tip  by  means  of  horse-drawn  wagons  cost  Is.  9d.  per 
load,  but  the  same  work  when  done  by  means  of 
(he  motors,  as  described,  cost  Is.  4d.  per  Isad,  which 
thoroughly  justified  the  new  use  to  which  the  motors 
had   been   put. 

In  usintr  the  motors  for  J,he  collection  of  refuse  it 
was  found  that  there  were  one  or  two  disadvantages 
from  which  they  suffered— for  instance,  there  were 
<'ertain  places  wOiich  were  not  accessible  to  a  motor 
wagon,  and  consequently  a  horsed  wagon  had  to  be 
sent  to  the.=e  inaccessible  places. 

Again,  in  the  rapid  collection  which  was  attemjjted, 
the  loading  boing  done  while  the  wagons  were  in 
motion  resulted  in  an  undue  amount  of  refu.se 
being  littered  on  the  streets,  necessitating  a  large 
amount  of  additional  cleaning  up. 
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Still  anotlior  disadvantage  was  found  on  the  tip, 
tor  the  motor  could  not  approacli  tlip  edge  of  the 
tip,  and  frequently  heeanie  embedded  up  to  the 
axles,  and  took  some  getting  out.  while  the  load 
had  to  be  cast  out  where  the  motor  stuck  and  re- 
moved to  the  face  of  the  tip  by  other  means. 

In  placing  these  few  particulars  before  you  please 
do  not  imagine  that  I  am  desirous  of  condemning 
the  use  of  motors,  whether  they  be  steam,  spirit,  or 
electrically  driven,  for  cleansing  or  other  municipal 
purposes.  My.  only  desire  is  to  point  out  that  pre- 
vious to  purchasing  such  appliances  a  public  official 
should  make  sure  that  tlife  machine  to  be  acquired  is 
suitable  for  the  work  it  has  to  perform,  and  that  its 
adoption  will  result  in  true  economy,  not  only  to  the 
particular  department  for  whose  use  it  is  to  be 
applied,  but  to  the  counci'l  as  a  whole.,  for  it  should 
l)e  an  axiom  of  every  public  official  that  one  depart- 
ment of  a  council  should  not  benefit  at  the  expense 
of  another— that  is  not  tnve  economy.  .  .  . 

In  conclusion,  may  I  venture,  after  eleven  years' 
experience  in  the  running  of  steam  motor  vehicles, 
to  say  that  I  do  not  consider  any  motor  vehicle 
suitable  for  work  where  the  loads  have  to  be  dis- 
charged on  to  a  dump,  as  at  Cardiff,  and  that,  in 
my  opinion,  the  following  essentials  are  necessary  in 
order  to  secure  economical  running  of  motor  vehicles 
— viz. : — 

(1)  Rapid  loading. 

(2)  Full  loads. 

(3)  Reasonably   long  distance   to   run. 

(4)  A  suitable  place  of  discharge. 

(5)  Quick   discharge. 

With  these  essentials  motor  vehicles  will  iniques- 
tionabiy  prove  more  economical  than  horses ;  with- 
out, the  results  must  be  considered,  to  say  the  least, 
as   verv  doubtful. 


PERSONAL. 

Mr.  W.  J.  Tail,  borough  surveyor  of  Sudbury,  who  is 
in  the  Army,  has  been  jvromoted  to  a  captaincy  in  the 
Royal  Engineers. 

Mr.  D.  Macalister,  water  engineer  to  the  Greenock 
Corporation,  has  had  his  salary  raised  from  £275  to 
£300  per  annum. 

The  late  Mr.  F.  W.  Lac-ey,  borough  engineer  of 
Bournemouth,  who  died  on  March  34th  last,  left 
estate  of  the  gross  value  of  £21,181. 

Mr.  W.  G.  Melvin,  nuuiicipal  engineer,  Howrah, 
India,  has  been  elected  a  member  of  the  Institution 
of  Municipal  and  County   Engineers. 

Mr.  C.  R.  Cole,  assistant  county  surveyor,  Somerset, 
has  been  elected  an  associate  member  of  the  Institu- 
tion of  Municipal  and  County-  Engineers. 

Mr.  W.  G.  A.  Clark,  assistant  surveyor  to  the  Loftus 
Url>an  Di-stric't  Council,  has  been  elected  a  student  of 
the  Institution  of  Mamicipal  and  County  Engineers. 
*  Mr.  W.  Greenwood,  ciijj:ineering  assistant,  Swindon 
Corporation,  has  been  d'.ected  an  associate  member  of 
the  Institution  of  Municipal  and   County  Engineers. 

Mr.  J.  T.  James,  chief  assistant  county  surveyor, 
Herefordshire,  has  been  transferred  to  membership 
of  the  Institution  of  Municipal  and  County  Engineers. 

Mr.  J.  Temple  Robinson,  assistant  to  the  county 
surveyor.  Somerset,  has  been  transferred  to  associate 
membership  of  the  Institution  of  Municipal  and 
County  Engineers. 

Mr.  F.  W.  Tillotson,  deinity  surveyor  and  inspector 
to  the  EUaud  Urban  District  Council,  has  been 
appointed  surveyor  and  inspector  to  the  B'irstall 
Urban  District  Council. 

Mr.  H.  S.  Goodall,  en.gincering  and  .surveying  assis- 
tant, Iklmonton  Urban  DLsfrict  Council,  has  been 
elected  an  associate  memlier  of  the  Institution  of 
Municijal  and  County  Engineers. 

JVIr.  S.  W.  Richardson,  en,2ineering  and  surveying 
assistant  to  the  Iwrough  surveyor  of  Eastbourne,  has 
lM>en  elected  an  associate  member  of  the  Institution 
of  Municipal  and  County  Engineers. 

Mr.  Robert  Gordon,  King's  Lynn,  has  been  ap- 
pointed road  surveyor  and  sanitary  inspector  for 
the  Easter  Ross  district  of  Ross  and  Cromarty,  in 
place  of  Mr.  W.  Wyllie,  appointed  to  Dundee.  The 
salary  is  £280  a  year. 

Mr.  E.  Percival  Mackay,  of  Chiswirk.  has  been 
appointed  chief  surveyor's  assist.ant  to  the  Romford 
Urban  District  Council,  temporarily,  at  a  salary  of 
£3  3s.  per  week.  The  surveyor,  Mr.  H.  t.  Ridge,  is 
at  present  seriously  indisposed. 


^fr.  H.  C.  Fread.  surveyor  to  the  Esher  and  tlie 
Dittcuis  Urban  District  Council,  has  been  congratu- 
lated by  his  council  on  the  satisfactory  result  of 
the  purchase  made  on  his  suggestion  some  four  years 
ago  of  about  7,000  yds.  of  ballast  lying  on  the  iiletro- 
politan  Water  Board's  land  adjoining  the  sewage 
works.  At  that  time  the  council  were  proposing 
to  erect  new  tanks  and  filters  at  those  works,  and  the 
surveyor  w-as  of  opinion  that  a  considerable  saving 
would  be  effected  in  their  construction  by  the  pur- 
■ohase  of  the  ballast.  The  wliole  of  it  has  now  been 
used,  part  in  the  sewage  works  and  part  in  the 
council's  general  work,  and  the  remainder  sold.  As  a 
result  the  council  have  made  a  profit  on  the  trans- 
action of  £701. 

Mr.  E.  W.  A.  Cartel,  who,  as  stated  in  a  recent 
issue  of  The  Surveyor,  has  been  appointed  city 
surveyor  and  waterworks  engineer  of  Gloucester, 
received  his  technical  education  at  the  Gloucester 
Municipal  Technical  Schools.  In  1890  he  was  articled 
to  Mr.  J.  Fletcher  Trew.  architect  and  civil  engineer, 
Gloucester,  and  whilst  with  him  was  engaged  upon 
works   of    water    supply,    drainage,    scw'age    disposal. 


Mr.  E.  W.  A.  Carter. 
City  Surveyor  of  Gloucester. 

public  baths  and  public  and  private  buildings  ana 
factories.  After  spendin;;  a  short  time  with  Messrs. 
Waller  &  Son,  diocesan  surveyors,  he  became  an 
assistant  to  Mr.  R.  Read,  assoc.m.inst.c.e.,  city 
surveyor  and  waterworks  engineer,  Gloucester.  In 
1898  he  was  appomted  assistant  city  surveyor,  and  in 
1908  deputy  city  surveyor,  and  was  directly  responsible 
to  the  council  for  the  work  of  the  city  surveyor's 
department  in  connection  with  the  streets,  health 
and  improvement  committees.  The  tinie  during  which 
he  has  been  connected  with  this  department  has  been 
one  of  great  activity,  and  Mr.  Carter  has  l>een 
intimately  associated  with  all  the  works  carried  out. 
He  is  a  member  of  the  Institution  of  Municipal  and  ' 
Countv  Engineers. 

OBITUARY. 

Lieutenant  J.  L.  Feacocke,  surveyor  and  water 
engineer  of  Newtownards.  co.  Down,  has  been  killed 
in   action.    He   was   a   native  of   Norfolk. 

Lieutenant  J.  Lindsay  Brough.  Royal  Scots,  a 
member  of  the  Edinburgh  city  architect's  staff,  who 
•wan  previouslv  re))orfed  miissing.  is  now  reported 
killed. 

Mr.  David  Miichean.  an  architect  in  the  Glasgow 
Office  of  Public  Works,  died  suddenly  on  Saturday 
at  Kingussie.  He  entered  the  service  of  the  Corpora- 
tion of  Glasgow  thirty-nine  years  ago. 

Mr.  James  Pryde.  road  surveyor  of  the  Western 
District  of  Kirkcudbrightshire,  died,  we  regret  to 
state,  on  the  9th  inst.  He  had  previously  served  in 
the  road  surveyor's  olliro  at  Dunfermline,  and  was 
married  only  a  year  lago. 

Mr.  Singleton  Goodwin,  county  surveyor  of  Kerry, 
lias,  we  regret  to  state,  lost  his  only  son.  Lieutenant 
W.  A.  Delays  Goodwin,  who  was  killed  in  action. 
Lieutenant  Goodwin,  who  was  in  his  twenty-third 
year,  obtained  a  commission  in  the  Yorkshire  and 
Lancashire  Regiment,  and  was  signalling  officer  to 
his  battalion  at  the  time  of  his  death. 
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Municipal  Woric  in  Progress  and  Projected. 

The   Editor  invites   the   co-operation  at   Sdevbyok   readers  xfilh  a  view   to  making   the   mlormation  given   under   this 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pi"0- 
jected  works  of  whicli  particulars  have  reached  us 
during  the  present  week.  (Jther  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Axminster  R.D.C. — With  refei-ence  to  tlie  proposed 
isolation  hospital  it  was  imported  tliat  a  conHuitteo 
had  met  a  similar  committtf  of  tlie  Lyme  Regis  Town 
Council,  and  liad  agreed  tliat  the  town  clerk  of  Lyme 
Kegis  should  prepare  a  scheme. 

Bradford  T.C. — It  is  proposed  to  execute  alterations 
at  the  Cartwright  Memorial  Hall,  at  an  estimated 
cost  of   V240. 

Burnley  T.C. — The  Local  Government  Board  are 
being  asked  to  sanction  tlie  purchase  of  Bank  Hall 
and  135  acres  of  land  for  the  purixjse  of  a  maternity 
centre. 

Clowne  R.D.C. — The  council  are  conferring  with  tlio 
jjarish  <-oun<'il  on  the  question  of  the  provision  of 
pnhl'ic  conveniences. 

Falmouth  T.C. — Inquiries  are  being  made  with  a 
vk>w  ti>  prcividiiig  a  site  for  a  sraallpo.v  hospital. 

Kirkcaldy  T.C. — The  electrical  enginwr  recommends 
the  liuihlinir  ot  a  new  iKJxvcr  station  near  the  .sea  and 
railway. 

Morecambe  T.C. — A  decision  has  been  reached  (o 
purchase  the  Poulton  Hall  eetale,  covering  nearly 
3  aeres,  witli  grounds  <in<l  Uuildings,  for  a  new  town 
hall  and  other  nuuKWpal  laiildings.  Tlie  site  adjoins 
the  techniioal  .•?<.-ljool,  the  central  soliools,  and  the 
education  offices. 

Silsden  U.D.C.— It  has  been  agri'ed  to  defer  lh<' 
question  "f  the  erection  of  an  abattoir  until  after  tlu' 
war. 

HOUSING    AND    TOWN    PLANNING. 

Bristol  T.C.  Applieali..,,  is  being  made  t..  I  lie  Lucal 
Governmenl  Board  for  .-ijinclion  to  Imild  twenty 
houses  at  Avonniouth. 

Strood  R.D.C— With  n-iu-ct  to  the  local  housing 
schemes,  which  had  been  carried  out  under  the 
auspices  of  the  Admiralty,  it  was  explained  liy  the 
chairman,  Mr.  C.  Lake,  in  answer  to  inquiries,  that 
so  far  as  he  understood  when  tlie  Hoo  contract  was 
taken,  the  Strood  cottages  were  also  before  the 
.\dmiralty  at  £50  a  liouse  less  than  at  the  present 
time,  hut  the  Admiralty,  through  no  fault  of  the 
council,  delayed  the  whole  thing  for  another  three 
months,  and  when  they  rlid  accept  the  conditions, 
the  whole  of  the  prices  liad  gone  up  to  such  an 
extent  that  the  builders  refused  to  carry  out  the 
contract.  Then  the  Admiralty  offered  them  another 
£50  per  house  to  get  the  work  done.  Tlie  actiuil  cost 
was  all  paid  by  the  Government,  and,  providing  the 
council  let  the  houses  when  they  were  completed  at 
the  price  fixed  by  the  Government,  it  would  not  be 
a  copper  of  expense  to  the  ratepayers.  The  .scheme 
would  most  certainly  jjay  for  it.«elf  on  the  figures  the 
council  liad  settled  witli  the  Admiralty.  Tlie  clerk 
mentioned  that  the  original  price  of  the  hou.ses  was 
£215  per  house;  now  it  «  is  increased  to  C292.  The 
original  contractor  withdrew  his  tender  owing  to 
the   large   increase   in    jirices. 

Wallsend  T.C. — The  borough  .surveyor,  Mr.  G, 
Holliiigs,  has  received  i  list  ructions  to  proceed  with 
the  town-jilanning  sdieme,  and  to  obtain  expert 
assistance  if  necessary. 

MOTOR  TRANSPORT. 

Exmouth  T.C— A  -<c.. ml  hand  niotur  loi-ry  lias  been 
purchased   frjr   tl20. 

Salford    T.C— It  has  b.cn  agrewl  to  jmrcliaM-  four 

motor   aniliiilaiiee.:    at    a   .-.     '    of    Cl.l.'iO, 

REFUSE    COLLECTION    AND    DISPOSAL. 

Stonehaven  T.C. — By  a  majority  i.f  one  tlu;  town 
eoiincil  have  apiiroved  a  recommendation  of  the 
Public  Health  and  Cleansing  Committee  that  only 
certain  kinds  of  rubbish  should  be  carted  away  by 
the  municioal  staff  free  of  charge. 

Whitby    U.D.C— The  ilcneral  Purposes  Committee 


have  been  asked  to  consider  the  question  of  the  collec- 
tion and  disposal  of  waste  articles  which  might  ]irov<' 
of  economic  value,  including  waste  paper. 

ROADS    AND    MATERIALS. 

Argyll  CC— A  giaiil  of  t;|-li)  has  been  made  to  the 
Lorn  District  Conini'ittce  towards  .s<>hemes  of  road 
liniproveinent. 

Banchory  T.C. — Sect  ious  of  High-street  and  Raemoir- 
road  are  to  be  repaired  at   an  estimated  cost  of  €609. 

Barnstaple  R.D.C. — thi  the  receipt  of  a  petition  from 
Brauiiton  asking  that  a  road  should  be  tar-sprayed, 
members  protested  against  men  being  kept  on  the 
roads  when  they  wore  so  badly  \vanted  for  the  land. 
It  was  decided  to  ask  the  county  council  only  to  tar- 
spray  portions  of  the  roads  adjoining  houses, 

Battersea  B.C. — Estimates  for  €165  have  been  passed 
for  repairs  to  .\iilialt-road  and  Bridge-road  West. 

Bognor  U.D.C. — Plans  and  estimate  are  being  pre- 
iwired  for  \\'-<lciiing  the  corner  of  Gordon-avenue  and 
Chichc-tci-road. 

Bridgend  U.D.C-  Tar  spraying  is  to  be  carried  out 
lin  Mcrtliynnawr-road.  Quarclla-road,  and  t'oiiietiiry- 
load. 

Cardiganshire  CC — In  addition  to  linancing  certain 
road-tai  ling  schemes  the  Uoad  Board  will  contribute 
CJM.'t  towards  the  estimated  cost  (Cl.SSti)  of  laying  tar- 
macad.ini  on  the  Ijlanbadarn  road. 

Doncaster  R.D.C— It  lias  been  intimated  that  the 
County  Higliwavs  Committee  have  sain'tioiied  a  grant 
to  the  rural  coiuicil  of  £658  towards  tire  maintenance 
of  the  Great  North  road  between  Doiwaster  and 
Bawtry. 

Dudley  T.C— It  lias  been  agrwd  to  flag  III.,  north 
side  of   Ilall-.strcet,  at   a  cost  of  £!<«>. 

Dumfries-shire  CC-  II  has  been  intimateil  to  the 
Dumfries  Di-tri.t  ( '..iiiiiiitlee  that  the  Koad  Board  will 
be  jir.'pare(l  to  saiulion  the  full  road  devclojiinent 
grant, 

Ealing  T.C— A  scheme  is  being  considered  for  the 
vvideii-'ii^  of   Broadway. 

Hampton  U.D.C. — \  scheme  has  been  approved  for 
niakiii^'  ii|i  rpper  Simbury-road,  at  an  e.stiniated 
cost  of  £948. 

Hove  T.C — The  town  council  have  approved  of  a 
proposail  for  the  repair  of  part  of  Old  Shoreham-road 
and    Sackvillr-road. 

Kirbymoorside  R.D.C — The  surveyor,  Mr.  W.  D. 
Kickaby,  reported  that  the  county  surveyor  (Mr.  W.  G. 
Brynitig)  had  inspected  I  hi'  Welburn  and  Niinnington, 
road  which  the  rural  council  desired  tlu'  county  council 
to  take  over.  He  had  stated  that  before  lie  could 
agree  to  the  road  being  taken  over  several  parts  would 
have  to  be  strengthened,  and  the  whole  of  the  road 
resurfaced  with  whinstcme.  This  would  cost  apjiroxi- 
mately  i:l,(X)0.  The  matter  was  adjourned  until  the 
county  surveyor's  requirements  had  been  definitely 
ascertained. 

Llanidloes  T.C. — A  s(-heine  has  been  sanctioned  for 
the  inipmvenient  of  the  river  bank  near  the  Sniith- 
field,  and   at   the   front  of  the   Britannia  Inn. 

Lyme  Regis  T.C — Formal  approval  has  been  given 
to  the  scheme  of  the  Dorset  County  Council  for  the 
constiaiction  of  th<'  proposed  new  road  to  Charmouth. 

Newcastle-under-Lyme  T.C. — The  town  council  have 

received  an  intiination  from  the  Road  Board  of  a 
irraiiit  of  1:977  towards  works  of  resurfacing,  tar- 
spraying  and  Tarvia   grouting. 

Norwich  T.C. — It  lias  been  agixx'd  to  iicwpi  the  offer 
of  <'ertain  owners  in  Recorder-road  to  make  them- 
selves responsible  for  the  making  iiji  of  that  thorough- 
fare, at  la  co.st  not  exceeding  £1,600. 

Orsett  R.D.C. — Tin-  council  have  adoplx.'d  the  sug- 
gestion of  the  surveyor,  Mr.  F.  T.  Johnson,  to  make 
a|iplieation  to  thi^  lioad  Board  for  a  gj'ant  towards  the 
cost   of  tar  (lic-ssing  the  roads. 

Rhyl  U.D.C— With  respect  to  the  saiKhremoval 
works  tlu'  surveyor,  Mr.  A.  A.  Goodall,  reported  that 
during  the  prec;eding  month  the  sand  removed  from 
the  promenade  and  parade  roads  amounted  to  1,648 
cartloads.     In  accordance  with   instructions  given  at 
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tlu*  last  meeting  li''  'I'l'l  communicated  witli  the  cou- 
tractoi-s  with  refen-nce  to  the  ratx?  of  progress  of  the 
work  of  removing  the  sand  from  tlit^  IMarine-drive,  and 
the  contractors  jjointed  out  the  higli  winds  had  blown 
sand  into  the  roadway  as  fast  as  it  was  cleared  away. 
Tliey  also  pointed  out  other  difficulties  not  anticipated. 
Woolwich  B.C. — Complaint  was  made  at  a  recent 
council  meeting  of  the  state  of  the  roads,  one  member 
characterising  the  state  of  things  as  "  diabolical," 
and  another  as  "disgraceful  and  dangerous."  Coun- 
cillor Barefoot,  while  agreeing  that  the  condition  of 
many  of  the  roads  was  disgraceful,  reminded  coun- 
cillcas  that  this  was  due  to  their  own  action.  When 
the  estimates  wei'e  before  the  Works  Committee 
the  borough  engineer  brought  up  a  scheme  to 
put  the  roads  into  something  like  decent  repair, 
especially  those  parts  which  were  used  for  'bus  rout^^s. 
Members  of  the  committee  also  sjient  a  good  deal  of 
time  in  inspecting  the  roads,  but  when  the  estimates 
were  considered,  the  greater  part  of  the  money  pro- 
videxl  to  put  the  roads  in  proper  order  was  cut  out, 
notwithstanding  that  at  the  time  the  rates  were  being 
reduced.  The  council  agreed  that  the  subject  should 
be  dealt  with  by  way  of  report. — The  Works  Com- 
mittee have  accepted  the  tender  of  the  Trinidad 
Asphalt©  Company,  at  12s.  per  yard  super.,  for  re- 
surfacing with  asphalt  a  portion  of  Artillcry-placc. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Branston  R.D.C. — As  a  temporary  arrangement  it 
has  been  agreed  to  construct  two  rising  mains  over  the 
river  at  the  end  of  Heuley-^street  to  -convey  the  sewage 
from  Boultham. 

Glutton  R.D.C. — Tlie  council  are  considering  with 
the  Bath  Uural  District  Council  the  question  of  an 
adequate  sewei'age  scheme  for  Camerton. 

Rotherhain  T.C.— The  Sewerage  Committee  have 
been  asked  to  consider  the  question  of  the  extension  of 
the  Lord-street  sewer. 

Stanhope  U.D.G. — A  proposal  has  been  accepted  for 
connecting  the  camp  with  the  council'-s  sewage 
works. 

WATER,    CAS,   AND     ELECTRICITY. 

Bedford  T.C. — EhHtiirity  mains  extensions  esti- 
mated to  iiisf  ,£"1,300  are  recommended  by  the  Elec- 
tricity Committee. 

Castlereagh  R.D.C— A  sub  -  committee  has  been 
asked  to  report  upon  the  Cregagh  water  supply,  with 
a  %  iew  to  the  adoption  of  a  proper  system. 

Cardiff  T.C. — Referring  at  a  meeting  of  the  Tram- 
ways Committee  to  the  probable  effect  of  the  restricted 
lighting  and  daylight  saving  on  the  revenue  of  the 
department,  Mr.  A.  Ellis,  ele^itrical  engineer  and 
manager,  said  they  were  going  to  drop  in  revenue  about 
£20,000  to  £2.5,000— about  30  per  cent  on  the  total 
revenue.  In  the  year  ending  Marcli,  1916,  the  income 
from  street  lighting  was  £9,798.  It  was  now  down  to 
£881 ,  and  their  loan  charges  were  £902. 

Derby  T.C— Electricity  mains  extensions  are  to  be 
carried  out  at  an  estimated  "Cost  of  £1.500. 

Grimsby  T.C — The  deputy  borough  electrical  engi- 
neer reported  that  since  the  Summer  Time  Act  came 
inte  operation  there  had  been  a  saving  of  about  12  per 
cent  on  the  amount  of  current  consumed  for  lighting. 

Lynn  T.C. — The  balance  sheet  for  the  electricity 
works  showed  that  the  profit  for  the  past  year  was 
£1,018,  compared  with  £1,350  for  the  previous  year. 
It  was  decided  that  the  whole  of  the  surplus  be  applied 
in  redurtion  of  capital  Tiioneys  boiTOwed  for  electricity 
pui-pi.M.s. 

Norwich  T.C— The  profit  earned  by  the  electi-icity 
undertaking  last  yeai-  was  £4,503.  It  has  been  decided 
to  increase  the  charges  for  current  by  5  per  cent. 

Salisbury  T.C— The  city  council  have  agreed  to 
accept  the  tender  of  Messrs.  Tangyes,  Limited,  Bir- 
mingham, for  the  provision  of  new  pumping  plant  at 
the  Wyndliam-road  jnimping  stations.  It  is  proposed 
to  borrow  £4,200  for  a  term  of  twenty  years  at  5^  per 
cent. 

Southend  T.C — The  Highways  Committee  have  been 
asked  to  K.iisider  the  desirability  of  extending  the 
use  of  electricity  in  street  lighting. 

Sunderland  T.C — It  is  proposed  to  re-cable  the  low- 
tension  <-lect.ric  mains  at  an  estimated  cost  of  £530. 

Wigan  T.C — A  scheme  has  received  approval  for  the 
enlargement  of  the  \Wntlev  reservoir,  at  an  estimated 
cost  of  £629. 


MISCELLANEOUS. 

Bognor  U.D.C— AVith  reference  to  the  question  of 
allowances  to  the  de]jendents  of  eight  of  the  council's 
emi)loyees  recently  called  up  for  service  under  the 
Militai-y  Service  Act,  the  council  have  decided, 
although  those  cases  differ  somewhat  from  those  of  the 
men  who  voluntarily  attested  previously,  they  would, 
if  the  Government  separation  allowance  was  less  in 
any  case  than  the  man's  former  wages,  make  such  an 
allowance,  not  exceeding  5s.  a  week,  as  would  bring 
tile  full  allowances  up  to  the  amount  of  such  wages. 

Scarborough  T.C— It  was  announced  that  the  Board 
of  Trade  had  sanctioned  the  carrying  out  of  certain 
work  of  sea  defence  on  the  noi-th  side.  Since  that 
application  was  made  further  and  somewhat  seiious 
developments  have  taken  place  on  the  Royal  Albert- 
drive,  and  are  causing  the  council  considerable  anxiety. 
.  The  matter  is  under  consideration,  and  will  be 
reported  upon. 

Surbiton  U.D.C— Tlie  War  Office  having  tested  the 
council's  steam  fire  engine,  with  a  view  to  pui'chasing 
it,  the  chief  officer  of  the  brigade  has  been  empowered 
to  sell  it  at  a  price  fixed  by  the  Fire  Brigade 
Committee. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

EAST     BARNET    VALLEY     URBAN 
DISTRICT   COUNCIL. 
SEWAGE  FARM  MANAGER. 
The    Council     invite     a/ppHca)tions    from     suitable 
persons,   ineliij^'ble  for  military  service,  for  the  posi- 
tion of  Manager  of  their  Sewage  Irrigation  Farm  and 
Disposal  Works. 

'The  person  appointed  will  be  required  to  reside  in 
the  house  provided  by  the  Coun<ril  on  the  Farm,  free 
of  rent,  rates  and  taxes.  . 

The  salary  will  be  at  the  rate  of  £2  2s.  per  week, 
rising  by  .annual  iuicremients  of  2s.  per  week  to 
£3  lOs.  per  week. 

Appli-oations,    stating    age,    experience     and    other 

qualifi'cations,  and  whether  single  or  married,   nui-st 

he  sent  to  me  marked  outs'ide  "  Farm  Manager,"  not 

later  than   Saturday,  5th  Augu.st,   1916. 

Canvassing  in  lany  form  will  be  a  disqualification. 

T.  A.  BUCKLEY, 

Clerk  of  the  Council. 
Council   Offices, 

Station-road,  New  Barnet. 

July  18.  1916.  (3,051) 

TOLLAND   URBAN    DISTRICT   COUNCIL. 
■^        ASSISTANT   SURVEYOR   AND   SANITARY 
INSPECTOR. 

Wanted,  Assistant  Surveyor  and  Sanitary  Inspector. 
Oonwuencing  saJlary  £140  per  annum.  Full,  particu- 
lars of  the  appoiintnient  and  duties  may  be  obtained 
from  the  undersigned. 

Aiiplications,  stating  age,  qualifications,  &c.,  to  be, 
seirt  to  the  undersigned  not  later  than  Wednesday, 
August  2nd,  1916. 

J.\MES  CLARICiSON, 

Clerk  to  the   Council. 
Council   Offices. 

EUand.  (3,052) 

EUISLIP-NORTHWOOD  URBAN  DISTRICT 
COUNCIL. 
The  above  Council  invite  Tenders  for  the  following 
supplies,    delivered   at  Northolt  .lunction  (G.W.   and 
G.C.  Joint  Station)  or  Ruislip  (Metropolitan  Station) 
respectively  :^- 
71)0  tons  Tarred  Slag  Macadam,  at  per  ton. 
600   yds.    C.    Hand-picked    brick   or   good    concrete 

Hardcore,   4J  in.   gauge,   at  per   ton. 
Clean  OMnker,  not  less  than  2  in.  gauge,  at  per  ton. 
Certain  delivery  must  be  guaranteed. 
Tenders,   sealed  and  endorsed  "  Tenders  for  Tarred 
Slag   Macadam,"   or   as   the  case   may   be,   must   be 
delivered  to  the  undersigned  not  later  than  1st  August, 
1916. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

EDMUND  R.   .\BBOTT, 

Clerk  to  the  Council. 
Council  Offices. 
Northwood,  Middlesex. 
July,   1916.  (3,050) 


July  21.  1916. 


AND  COUNTY  ENGINEER. 
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Results  Obtained  by  Electric  Vehicles  in  the  Removal 

of  House  Refuse/ 

By  J.  TERRY,  Cleansing  Superintendent,  Nottingham. 


Having  given  much  thought  and  consideration  to 
the  various  papers  relating  to  motor  traction  given 
at  our  conferences  durinsi  recent  years,  I  had  de- 
cided that  motor  vehicUv  were  not  suitable  to  the 
jieculiar  conditions  whicli  i)revailed  in  Nottingham. 

Many  of  you  will  no  doubt  rememher  that  our  con- 
ference last  year  synchronised  with  an  exhihition 
organised  by  the  Road  Board  at  the  Horticultural 
Hall,  where  vehicles  of  various  descriptions  were 
di.splayed,  and  it  was  there  I  saw  the  first  electric 
vehicle,  with  which  I  was  very  much  impressed. 
From  Uie  information  then  received,  and  from  my 
previous  knowledge,  T  summed  up  the  advantages 
and  di.siulvantages  of  the  various  vehicU's  as  follows  : 


PETROL-DRIVF.M     VEHICLES. 


Adtiintages, 
Moderate  capital  coet. 
High  speed. 


liis-atUiitttitffrf. 
Higli  ruiinini;  costs. 
Proved  inability  to  with.'^tand  con- 

stunt  starting  and  stopping. 
Higli  maintenance  costs. 
Heavy  tyre  expenditure. 
Dear  fuel.    Fluctuatinir  price  of 

same. 
Many  working  parts 
Motor     runuiiig     wkilc     vebicle 

stands. 
Noisy  on  low  speeds. 
Skilled  drivers  needed,  and  special 

maintenance  staff. 


STEAM-DRIVKN    VEHICLES. 


.1,1c. 


ntagei. 
Moderate  capital  cost. 
Satisfactory  speed. 
Cheaper  fuel. 

Satisfactory    starting  and  stop 
ping. 


Di$adt!anfage$. 
Coratant  wasti»ge  of  power  when 

standing. 
Skilled   labour  to    manage,    and 

tben  two  men  ro«iuired. 
Costly  maintenance. 
Heavy  tyre  expenditure. 
Frequent  loss  of  earning  power 

during  overhaul. 
Fear  of  boiler  troubles. 
Notse— steam  exhaust  offensive. 

ELECTRIC. 
A'lranlaset.  Disaivanlagtt. 

Ample  speed.  High  capital  cost. 

Ability  to  withstand  starts  aii.l        Low  speed, 

stops. 
Very  rapid  acceleration. 
Few  moving  parta,  therefore  low 

maintenance. 
Cheaper  tyres  (initial  cost). 
Less  wear  on  tyres  owing  to  eas>' 

tummg  movemeut. 
Cheap  fnel  at  6xed  prices. 
Ea.se  of  control,  therefore  horse 

men  prove  successful  drivers. 

By  employing  the  electric  there  would  be  no  noise, 
odour,  smoke,  gears  to  change,  no  clutch,  no  car- 
burettor to  adjust,  no  ignition  troubles,  or  no  boilers 
to  overheat;  therefore  I  could  not  fail  to  lean  towards 
this  veliicle,  which  had  to  be  used  on  the  heaviest 
iwssible  work,  with  a  staff  whose  engineering  expe- 
rience was,  to  say  the  least,  modest, 

HEAVY   INITIAL  COST. 

While  I  favoured  the  olectric  vehicle,  1  did  not 
approve  its  high  coat,  ami  did  my  utmost  to  obtain 
a  reduction.  I  found  that  the  manufacturers, 
althougji  keenly  competitive,  were  unable  to  reduce 
their  charges,  the  rea.son  tor  this  being  that  the  out- 
put of  electric  vehicles  i-  very  small  compared  with 
other  types  of  vehicles.  Tlie  works  costs  must  there- 
fore remain  high  until  th--  demand  grows.  Added  to 
this,  the  high  cost  of  freight  and  insurance  brings 
about  a  total  which  appears  very  heavy  compared  • 
with  the  purchase  price  of  petrol  and  steam  vehicles. 

1  also  found  that  the  British^uilt  cha.ssis  were  not 
cheaper,  and  therefore  I  had  to  consider  the  vehicles 
available  on  their  merit  at  their  present  prices.  I 
found  that  users  had  experienced  little  or  no  main- 
tenance, and  that  the  claim  that  an  "electric"  was 
good  for  a  life  of  even  so  much  as  fifteen  years,  with- 
out undue  maintenance,  was  likely  to  prove  true. 
This  materially  simplifit;'!  the  proposed  initiation, 
with  the  result  that  I  advised  my  committee  to  make 
an  immediate  exi>erinii'i)t,  which  suggestion  was 
promptly  acted  upon. 

1  then  decided  that  I  needed  vehicles  of  3-ton 
capacity,  but  1  liave  sinr.-  seen  that  a  mixed  fleet  of 

2  and  Z  tonners  workiut'  in  pairs  of  equal  capacity 
will  be  ideal  for  the  ciivenience  of  our  town.    The 

•  Paper  read  at  the  annual  conference  of  the  Institute  of  Cleansing 
Superintendent*,  held  at  CarditJ. 


body  must  be  of  sufheient  oubic  capacity  to  carry 
the  load  under  average  conditions,  but  no  concern 
need  l>e  felt  when  the  wi-ight  per  cubic  yard  exceeds 
uoniial,  as  no  vehicle  of  good  design  should  l>e 
strained  under  the  occasional  maximum  conditions. 

High  speed  would  lie  no  advantage,  for  when 
working  in  pairs  the  maximum  speed  required  is 
governed  by  the  speed  of  filling,  (It  would  obviously 
lie  a  fallacy  to  accelerate  speed  if  the  empty  vehicle 
has  to  wail  while  the  second  vehicle  is  nearing  the 
completion  of  loading,  and  alternatively  the  capacity 
of  body  is  governed  by  the  distance  the  loads  have  to 
he  taken,  A  speed  of  from  9  to  12  miles  per  hour 
is  ample, 

l!  was  essential  that,  whichever  power  was  selected, 
111.'  vehicle  must  be  cajjable  of  starting  and  stopping 
uiion  all  levels  and  conditions  of  road  without  causing 
undue  maintenance.  The  simplicity  of  the  mechanism 
convinced  me  -that  the  "electric"  would  excel  in 
this   respeet. 

1'..\TTER1ES. 

The  next  and  luoie  difficult  jioint  to  decide  was 
the  selec'tion  of  battery.  When  I  first  mentioned 
electrics  to  my  I'hairiuan  he  oppo.sed  the  idea,  on 
the  grotind  that  his  experience  of  them  was  not  satis- 
factory. 1  reijlied  that  I  was  not  surprised,  as  un- 
doubtedly he  had  been  using  lead  batteries,  and  as 
this  may  have  been  the  experience  of  others  I  trust 
you  will  excuse  me  if  1  appear  to  dwell  somewhat  on 
this  point, 

1  do  not  pretend  to  be  an  electricjul  enaineer,  but  I 
have  friends  whose  advice  is  worth  seeking.  Upon 
hearing  my  requirements  they  sagely  shook  their 
heads  and  gave  me  many  hints  on  the  upkeep  of 
lead  batteries,  which  were  of  a  more  or  less  bewilder- 
ing nature.  1  then  chanced  to  meet  with  a  pamphlet 
describing  the  upkeep  of  a  traction  lead  battery. 
The  following  is  a  part  of  the  article  in  brief  out- 
line: "  .'Vll  positive  plates  slowly  disintegrate  during 
their  working  life,  though,  as  will  lie  shown  later, 
the  rate  of  disintegration  is  largely  controllable  by 
the  user,  depending  upon  the  care  exercised  in  avoid- 
ing free  and  violent  gassing  in  the  course  of  charging 
the  battery.  But,  slowly  or  quickly,  the  process  of 
•shedding  the  active  material  goes  on,  and  unless 
ample  spaee  is  provided  for  the  reception  of  material 
so  thrown  down,  it  will  soon  accumulate  to  a  level 
where  it  touches  the  plate-,  when  it  'short,  circuits,' 
or,  in  other  words,  makes  a  circuit  inside  the  cell. 
Unless  the  cells  be  immediately  cleaned  out — and 
this  involves  time  as  well  as  a  certain  atnount  of 
skill  and  expense — the  plates  will  soon  be  ruined." 

I  need  hardly  state  that  such  precaution  seemed 
difficult  when  the  nature  of  our  work  was  considered, 
and  it  was  a  considerable  relief  to  find  upon  exami- 
nation that  the  "Nickel  Iron  Accumulator"  battery 
was  free  of  weaknes.ses  such  as  have  been  described. 
I  agree  that  the  imperfections  of  the  lead  battery 
may  be  more  aggressive  when  explained  in  cold  print 
than  when  handled  by  skilled  electricians.  I  had  to 
remember  that  skill  in  handling  does  not  end  the 
care  necessary  for  successful  maintenance.  Much 
harm  can  lie  done  to  the  battery  by  careless  dis- 
charge, and  temporary  short  circuit,  if  not  absolutely 
disastrous  with  some  types  of  lead  battery,  at  least 
causes  inconvenience,  and  may  entail  its  removal 
from  service.  Tliis  would  necessitate  spare  sets  and 
special  appliances  for  the  easy  removal  of  approxi- 
mately I  ton  of  cells  by  the  means  of  lifts,  jacks, 
trucks  and  similar  contrivances, 

Obviou.'aiy  in  this  class  of  service  it  is  essential  to 
have  the  battery  du.st^proof  and  mechanically  strong. 
This  you  will  agree  is  even  more  necessary  than 
very  high  efficiency,  for  current  is  cheap,  whereas 
battery  maintenance  is  expensive.  In  the  nickel 
iron  battery  I  believe  we', have  a  battery  which  is 
almost  indestructible  within  a  reasonable  service. 
Certainly  the  manufacturers  believe  in  its  longevity, 
for  they  have  formulated  a  special  guarantee  which 
states  that  on  the  <'ompletion  of  60,000  miles  service 
the  battery  will  still  show  its  original  rated  capacity, 
failing  which,  they  will  at  their  discretion  bring  the 
cells  witliiii  the  sjiecification,  or  replace  same  free 
oif  charge.    This  guarantee  is  subject  to  certain  con- 
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ditions  as  to  maintenance,  which  are  sinii>le  to 
follow  and  offer  no  looijliole  whereby  the  terms  of  the 
guarantee  can  be  avoided. 

As  the  mileage  per  day  on  refuse  collection  is  from 
15  to  22  miles,  the  aver^jge  can  be  taken  at  2t)  miles  per 
day,  which  represents  at  300  days  per  annum  a  ten 
years'  guarantee.  The  manufacturers  stipulate  that 
the  maximum  period  of  the  duration  of  the  guarantee 
is  eight  years.  It  is  comforting  to  know  that,  not- 
withstanding this  shortening  of  the  actual  period  of 
guarantee,  "service"  is  the  destroying  factor — not 
"  idleness."  Since  there  are  many  instances  where 
Edison  batteries  luive  much  exceeded  100,000  miles 
service  in  heavy-draught  vehicles,  it  seems  probable 
that  the  capital  write-off  at  10  per  cent  per  annum 
is  much  too  conservative.  At  this  rate  of  reduction 
of  value  the  vehicles  successfully  carry  out  the  work 
at. a  price  hitherto  unheard  of  with  horse  traction; 
therefore  it  is  wise  to  retain  the  figure  and  benefit  at 
a  later  date  should  my  calculations  prove  too  pessi- 
niistic. 

The  cost  of  the  best  type  of  lead  battery  is  about 
half  that  of  the  nickel  iron.  Certain  makes  carry 
no  guarantee  whatever,  but  tor  a  fixed  sum  per  mile 
a  battery  maintenance  can  be  arranged.  Other  makes 
are  guaranteed  for  a  minimum  of  20,000  miles.  In 
the  event  of  this  mileage  not  being  completed,  then 
a  new  battery  is  equipped  at  a.  reduced  cost  propor- 
tionate to  the  lost  mileage.  That  is  to  say,  if  15,000 
miles  only  is  completed,  then  the  replacement  will 
cost  75  per  cent  of  a  new  one,  subject  to  the  fluctua- 
tions of  the   metal  market. 

COST    OF     CUHRENT. 

The  guarantee  of  the  nickel  iron  battery  has  been 
already  stated,  and  from  a  business  point  of  view  I 
can,  without  any  highly  technical  knowledge  of  elec- 
tricity, appreciate  the  fact  that  on  guarantees  the 
nickel  iron  battery  is  undoubtedly  much  superior  and 
more  conclusive.  Then  comes  the  question  of 
efficiency.  The  cost  of  current  at  Id.  per  unit  (which 
is  the  almost  uiiiversal  charge  for  traction  current, 
but,  unfortunately,  not  so  in  Nottingham)  will  aver- 
age approximately  2s.  per  day.  What  is  the  differ- 
ence of  10  per  cent  in  efficiency  .'  This  isthe  admitted 
advantage  of  tlie  more  efficient  lead  cell.  I  repeat, 
what  is  this  small  charge  compared  with  the  much 
higher  maintenance  costs  ?  I  doubt  if  the  difference 
will  cover  tlie  loss  and  inconvenience  occasioned  by 
the  vehicle  l>eing  out  of  commission  while  the  lead 
batteries  are  being  periodically  overhauled  and  defec- 
tive plates  being  replaced. 

While  on  the  point  of  cost  of  current  it  is  well  to 
remember  that  where  destructors  are  available  so 
can  electricity  usually  l:>e  found,  or  the  necessary 
plant  be  installed  at  a  cost  not  affecting  the  propo- 
sition whatsoever. 

The  makers  of  the  Edison  battery  give  me  the  fol- 
lowing description  of  the  construction  of  the  nickel 
iron  battery:  The  Edison  battery  is  composed  of  a 
number  of  oteel  plates  contained  in  corrugated  nickel 
steel  containers.  The  i»sitive  plate  contains  alter- 
nate layers  of  nickel  hydroxide  and  pure  flake 
nickel,  this  material  being  supported  in  spirally 
made  steel  sheaths,  the  edges  of  which  are  over- 
lapped, the  whole  being  submitted  to  a  very  high 
pressure  during  filling,  rendering  the  contents  to  a 
rock-like  nature.  These  are  further  encased  with  a 
number  of  small  steel  rings.  These  pencils  are  sup- 
ported in  frames  made  of  the  same  material.  The 
negative  plate  consists  of  .a  number  of  perforated 
steel  pockets  containing  iron  , oxide,  similarly  sup- 
ported. The  opposite  poles  are  supported  by  pure 
rubber  strip  sheets  and  frames  in  a  concentrated  form, 
the  heavy  cost  of  which,  I  understand,  is  largely 
responsible  for  the  higli  cost  of  the  cells. 

The  electrolyte  is  non-acid,  and  is  composed  of  a 
solution  of  lithia  and  potash.  These  ingredients  are 
interesting,  insomuch  as  it  is  known  that  potash  is 
a  preservative  to  steel;  all  the  metal  parts  being  of 
steel,  it  is  probably  due  to  this  fact  that  the  long-life 
of  the  plates  may  be  confidently  anticipated. 

With  regard  to  maintenance,  so  far  no  cost  has 
been  involved,  but  a  small  sum  of  money  has  been 
set  aside  to  ward  against  possible  expense  at  a  later 
date.  It  )s  usual  to  add  distilled  water  to  each  cell 
by  means  of  am  automatic  device  two  or  three  times 
per  week,  depending  upon  the  climatic  conditions. 
The  frequency  of  these  operations  is  regulated  by 
the  amount  of  evaporation.  The  filling  device  indi- 
cates whether  the  cell  requires  more  water,  bv  means 
of  a  bell  or  buzzer,  which  is  vibrated  when  filling  is 
normal.  This  process  occupies  from  sis  to  ten 
minutes,  and  is  carried  out  by  tmskilled  labour.    The 


exterior  of  the  containers  is  submitted  to  a  bath  of 
nickel,  and  afterwards  painted  with  an  insulating 
paint  known  as  Esbalite.  It  is  important  that  clean- 
liness be  observed,  and  that  the  cells  be  regularly 
repainted  should  the  original  coating  of  Esbalite 
have  flaked  off,  which  is  sometimes  observed.  These 
precautions  are  taken  w  ith  a  view  to  preventing  rust, 
and  negligence  in  this  direction  may  cause  leakage 
to  the  containers  which  cannot  be  repaired,  but  must 
be  replaced.  The  reiihicements  of  the  cans  will  not 
destroy  the  value  of  the  plates,  and  while  the  exi>ense 
is  little,  sucli  a  debit  need  not  be  incurred  provided 
ordinary  precaution  is  taken.  The  Edison  battery 
is  totally  enclosed,  the  filling  aperture  being  provided 
with  an  ample  cap  in  which  is  contained  a  ball  valve 
which  prevents  foreign  matter  from  encroaching. 
At  the  same  time  it  breaks  the  globules  of  electrolyte. 
These  are  thrown  up  in  an  effervescent  form  during 
high  rates  of  charge  and  discharge,  and  are  thus 
returned  to  normal  useful  condition. 

WOKKINQ    COSTS. 

In  the  report  presented  to  my  committee  in 
September  last  I  submitted  estima;tes  from  the  makers 
of  various  vehicles  and  the  results  of  special  tests 
made  at  Barnes,  Heston  and  Isleworth,  Dover  and 
Sheffield,  which  figures  I  can  supply  if  desired;  but 
as  we  now  jiossess  figures  covering  a  fairly  long  period 
under  normal  working  conditions  I  think  these  are 
preferable. 

Buring  six  months  ending  July  1.  1915,  the  cost 
of  emptying  dry  ashbins  by  horse  vehicles  in  Not^ 
tingham  averaged  4s.  4d.  per  ton,  but  owing  to  the 
increased  charges  for  horse-keep,  wages,  &c.,  the  cost 
is  now  5s. 

Our  No.  1  motor  was  delivered  on  October  15, 
1915,  commenced  work  on  the  18th,  and  has  been 
in  use  daily  ever  since.  During  the  six  months  ending 
April  15th  it  carried  422  loads,  weoghing  1,288  tons, 
at  a  cost  of  £311  13s.  lOd.,  which  is  equal  to  3s.  9d. 
per  ton,  the  average  weight  per  load  being  3'05  tons. 

The  costs  ar^  made  up  as  follows : 


Depreciation  at  10  per  cent     ... 

lusnrance 

Oil,  water,  repairs,  Ac.  (allowed) 

Tyres— 1,819  miles  at  I'ld.     ... 

Current — 2,541  uuits  at  l^d.   ... 

Wages      


£  s.  d. 

52  13  0 

4  5  0 

11  9  8 

8  6  9 

13  4  8 

151  14  9 

£241  13  10 


If  we  take  the  six  months  ending  July  1,  1916,  we 
get  a  period  corresponding  to  the  period  covered  by 
the  figures  given  in  my  original  report,  and  this  is 
a  more  fair  comparison  than  taking  the  first  sis 
months'  work,  wliich  are  all  winter  months.  We  find 
that  during  this  time  we  removed  1,167  tons  of  refuse, 
at  a  cost  of  £253,  or  4s.  4d.  per  ton,  which  is  exactly 
the  same  as  the  cost  Ijy  horses,  as  mentioned  in  my 
original  report;  but  it  must  be  remembered  that 
the  conditiojis  then  were  the  same  as  l>efore  the  war. 
Under  existing  conditions,  as  I  have  already  stated, 
the  cost  is  as.,  thus  showing  8d.  per  ton  in  favour 
of  the  motor,  which  means  that  if  all  our  dry-ash 
refuse  were  removed  by  motors  a  saving  of  over 
£1,000  per  annum  would  be  effected,  and  this  in  a 
town  which  I  consider  not  best  adapted  to  motor 
traction  for  this  class  of  work.  I  have  dealt  only 
with  the  results  obtained  by  our  No.  1  motor^  but 
the  figures  for  the  No.  2,  which  has  been  at  work 
daily  since  March  13th,  are  identical. 

Mr.  Priestley,  cleansing  superintendent,  Sheffield, 
whose  experience  of  electnic  motors  in  the  collection 
of  house  refuse  is  greater  than  that  of  any  other 
superintendent,  recently  presented  a  report  to  his 
committee,  from  which  I  have  pleasure  in  submitting 
the  following  figures:  — 

No,  1,  Vehicle. — Day  Work  Costs  for  twenty-two  weeks. 
Refuse  collected,  858  tons,  6  cwt.  1  qr. 


154  15 

8 

40     7 

I 

13  12 

5 

9     0 

& 

Vehicle  costs 
Electricity,  3,269  units 
Tyres,  2,168  miles 


£217  15  10 
Cost  per  ton,  5s,  C'8d. 

Cost  of  one  month's  work  on  same  districts  with  horse 
labour : — 

Refuse  collected,  167  tons,  19  cwt ,  2  qrs. 

£     B.     d. 

Cost  .59     1     9 

Cost  per  ton,  78.  0"4d. 
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No.  1  Vehicle. — Night  Work  Costs  for  twrnty-one  weeks 
Refuse  removed,  1,142  tons,  19  cwt.,  1  qr. 

£     s.     il. 

W.iges      72     3     8 

Vehicle  costs       38  10     5    ■ 

Electricity,  2,927  units 12     3  11 

Tyres,  1,880  miles         7  16    8 

£130  14     8 
Cost  per  ton,  2s.  3'4d. 

Cost  of  three  months'  work  on  same  districts  with  hors( 
labour : — 

Refuse  removed,  473  tons,  11  cwt.,  2  qrs. 

£     s.     il. 

Cost  77  10     3 

Cost  i)er  loll,  3s.  3'2d. 
Xo.  2  Vkiiici.k. — Day  Work  Costs  for  six  weeks. 
Kefuse  collecteil,  314  tons,  4  cwt.,  3  qrs. 

£     s.     d. 

Wages      47  10     5 

10  19     3 


Vehicle  costs 
Electricity — 670  units 
Tvres — 417  miles 


2  Jo  10 
1   14     9 


£63     0     3 
Cost  per  toti,  4s.  O'ld. 
Cost    of   one  month's  work   on   same  district  witli   horse 
labour  :  — 

Refuse  collected,  204  tons. 

£     a.      (I. 

Cost  38   l(i     0 

Cost  per  ton,  3s.  9"6d. 
No.  2  Vehicle. — Night  W<.rk  Costs  for  six  weeks. 
Refuse  removed,  4(J()  tons,  13  cwts.,  2  qra. 


£ 


Vehicle  costs 
Electricity — 758  units 
Tvrcs— 459  miles 


21  18  (I 

10  19  3 

3     3  2 

1   18  3 


.£37  18     8 
Cost  per  toil.  Is.  lO'Sd. 

Cost  of  one  month's  work  on  same  district  with  horse 
labour: — 

Refuse  removed,  440  tons,  8  cwts. 

£        8.         (i. 

Cost  55  10     2 

Cost  per  ton,  2s.  6'2d. 

Mr.  Jackson,  cleansing  .siiperinteiKleivt.  Birniiii;.'- 
liani,  who  lias  been  working  an  "Orwell"  dust  van 
since  -May  39tli,  reports  that  it  is  equal  to  2-5  horses. 

Even  if  the  running  costs  and  standing  charges  of 
motor  vehicles  are  only  equivalent  to  the  present 
cost  of  horse  collection.  I  most  strongly  contend  that 
from  a  san.tary  podnt  of  view  the  change  is  to  be 
recommendefl.  1  feel  [icrsonally  tliiit  too  iinuli 
emphasis  cannot  be  brought  to  bear  on  what  appears 
of  national  importance,  for  the  following  among 
luany  other  reasons  wliich  no  doubt  will  occur  to 
you:  — 

(1>  Cleanliness  of  street. 

<2)  Labour  provided  for  building  chassis  in  this 
country. 

(3)  Reducing  the  deinand  for  fodder  and  cereals  for 
hor.sts. 

<4)  Correspondingly  increasing  the  supply  avail- 
able for  feeding  cattle. 

From  a  hygienic  9tand|ioint  the  value  of  No.  1 
alone  conipeils  us  as  cleansing  .'niperintendents  to  >>e 
in  the  front  rank  in  ado[iting  this  improved  form  of 
traction. 

In  conclusion,  it  is  worthy  of  mention  that  my 
faith  in  the  success  of  electrics  is  upheld  by  many 
other  municipal  officials  who  with  myself  have 
franked  their  good  opinion  by  placing  orders  and 
repeat  orders  as  follows:  Kdison  Battery  Vehicles. — 
Sheffield.  5;  Chester,  4;  Dovgr,  6;  Barnes.  4;  Glas- 
gow. 2;  Pontypridd.  2;  Newcastle.  Heston  and  Isle- 
worth,  South  Shields  and  Smethwick,  1  each.  Lead 
Batteries. — Birmingham.  2;  Wolverhampton,  1.  In 
many  ca.ses  reports  have  l>een  made,  in  each  of 
which  sub.stantial  savings  have  been  shown. 


Glasgow's  New  Park.—  A  new  park  for  Glasgow,  at 
the  oonflMeiice  of  the  river  Leven  and  Loch  Ivomond, 
was  o[)ciied  recently.  Tli"  Balloch  estate,  as  it  is 
callerl.  is  20  miles  by  ro;ul  from  the  heart  of  the  city, 
but  by  rail  tifc  is  withiji  easy  reach  of  tlie  community. 
Tiie  area  which  it  is  intended  to  use  is  approximately 
200  acres. 


CORRESPONDENCE. 

Ki?   ai'ii,)   01,  nafff  opa 

(One  man  doee  not  lee  evervthing.) 

— EDBIPIDIg. 


PUBLIC  ABATTOIRS. 

To  the  Editor  of  The  Surveyor. 
Sir.— In  the  paper  which  he  submitted  at  the  recent 
annual  meeting  of  the  Institution  of  Municipal  and 
County  Engineers,  Mr.  li.  A.  Brown  is  very  .scathing 
in  his  comparison  of  tlie  [losition  this  country  occupies 
with  that  of  Contiiieiilal  nations  in  regard  to  the 
provision  of  public  abatluirs;  hut  surely  he  overstates 
his  case  when  he  says  that,  "  with  the  exception  of 
one  or  two  of  the  more  modern  erections,  there  is  not 
a  -single  abattoir  in  Great  Britain  which  can  stand 
comparison  with  (he  slaughter-houses-in  either  France, 
Holland, Switzerland,  orGermany."  There  are,  in  addi- 
tion to  those  he  names  at  Edinburgh  and  Belfast,  many 
other  publie  abattoirs  in  this  country  fitted  up  with 
every  modern  convenienee  and  in  every  way  fit  to 
compare  with  Continental  abattoirs,  so  'far  as"  saniliv- 
tion  and  convenience  arc  contM3rned.  At  the  same 
time  it  can  readily  lie  admitted  that  private  interests 
and  ]uiblic  apathy  have  combined  for  too  long  to 
stand  in  the  way  of  a  more  general  adoption  of  public 
abattoirs,  and  the  granting  of  the  necessary  powers 
to  close  all  private  slaughter-houses. 

Mr.  Brown's  remarks  upon  the  status  of  the  abattoir 
superintendents  on  the  Continent  are  interesting,  but 
it  is  iiardly  likely  that  Knglishnien  will  ever  regard 
their  oflicials  with  the  same  awe  as  Continental 
nations  do.  Nor  is  it  likely  that  the  ofliicials  of  this 
country  wdll  ever  desire  that  they  should  be  saluted 
in  the  nuinner  that  every  uniformed  official  on  the 
Continent  demands  as  due  to  his  office. 

Mr.  Brown  gives  ]ila.iis  in  'his  paper  of  an  English 
abattoir  for  a  town  of  &l,IX)(J  inhabitants  costing  -W.IHX), 
and  one  of  a  German  abattoir  for  a  town  of  20,000, 
costing  ei8,000,  which  he  asks  us  to  compare  presum- 
ably to  the  disadvantage  of  the  English  building.  A 
careful  comparison  of  the  plans  fails  to  show  any 
grounds  for  this  disiiaragement,  especially  if  we  take, 
as  Engli.sh  surveyors  are  bound  to  take'  the  difference 
in  cost  into  account.  We  pride  ourselves  on  lieiiit; 
a  practical  race,  and  it  must  strike  most  people  as 
absurd  to  slaughter  ("atlle  in  "  palatial  buildings  in 
attractive  surroundings,  with  shrubs,  trees  or  grass 
plots  iritroduced  wherever  possible,  every  wall  in 
the  ]ilaee  glazed  internally,  and  marble  slab  lairages." 
"  Palaces  for  pigs  "  hardly  strikes  a  common-sense 
Briton  :is  a  practical  [uoposition ;  and  the  bar  or 
beer  hall  found  in  Geniian  abattoirs  would  have  little 
prosp6<'t  of  being  run  here  at  a  profit  in  these'  days 
of  public  control  and  abbreviated  opening  hours. 
Most  people  would  ex[iect  the  beer  hall  to  have  a 
tendency  to  make  the  butcher  less  careful  in  killiitg, 
and  to  show  less  of  that  humanitarian  spiiit  which 
the  adojition  of  publi<:  abattoirs  should  promote.  Our 
recent  experience  of  tlie  German  does  not  lead  us  to 
place  much  faith  in  his  humanitaiianism,  and  it  is 
probably  the  .siiirit  of  the  "gourmand"  rather  than 
the  '■  humanitarian  "  which  prompts  him  to  erect  such 
imposing  and  costly  buildings.  Mr.  Brown  says  that 
there  is  not  a  single  public  abattoir  in  Germany  which 
is  not  .self-supporting,  which  is  certainly  not  the  case 
in  this  country,  but  ratlier  the  exception.  The  state- 
ment, however,  on  examination  is  found  to  be  not 
so  disquieting  as  one  might  sui)pose  at  a  first  glance. 
With  regard  to  the  size  of  the  buiildings  and  their 
siicx;'ess  financially  in  Germany,  it  must  not  lie  for- 
gotten that  the  character  of  the  meat  supply  differs 
very  considerably  from  our  own.  It  is  well  known 
that  the  agrarian  party  in  Germany  have  great  politi- 
cal power,  and  have  alwa.yis  aimed  at  the  prohibition 
of  imported  foods  by  means  oi  high  tariffs.  As  Mr. 
Brown  points  out  in  his  paper,  we  find  the  reverse 
of  this  in  this  country,  where  in  .some-  of  our  large 
towns  80  per  cent  of  Ibc  meat  is  imported  dead,  and 
only  10  per  cent  killed  in  public  slaughter-houses. 
This  largely  explains  the  reason  why  our  slaughter- 
houses arc  so  niiicli  smaller  than  the  Germans',  and 
the  rea.son  ,why  they  are  not  self-supporting  is  to  be 
found  in  a  comparison  of  the  charges  made  in  this 
country  with  those  aliroad.  The  charges  made  for 
killing  beasts  and  pigs  in  the  German  towns  is  shown 
by  Mr.  Brown  to  be  live  to  six  tiimcs  higher  than  tho.se 
in  force  at  Weston-super-Mare,  which  again  are  not 
the  lowest  in   this  country.     If  the  same  conditions 
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applied  in  tliis  country,  liy  which  everyone  was  forced 
to  kill  publicly,  and  the  same  or  heavier  cliarges  were 
levied  in  the  case  of  imported  meat,  as  in  Germany, 
British  authorities  would  he  able  to  make  their  public 
slaughter-houses  pay  their  way  at  half  the  charges 
levied  by  their  Continental  competitors. 

Tliat  this  is  so  may  be  seen  by  comparing  the  plan 
of  the  German  abattoir  with  that  for  Weston-super- 
Mare.  Mr.  Brown  says  liis  design  is  purely  Continen- 
tal, but,  if  so,  it  differs  very  considerably  from  the 
typical  German  plan  iie  gives  in  his  paper,  and  which 
he  says  is  in  Germany  "  considered  appltcal)le  to 
every  conceivable  set  of  conditions."  It  follows  nuvch 
more  closely  the  plan  of  the  Brighton  abattoirs,  which 
were  erected  over  twenty  years  ago,  than  the  German 
plan,  and  is  in  every  way  a  great  improvement  on 
the  Continental  plan.  While  both  the  Weston  and 
German  plans  .show  an  open  space  tetween  lairs  and 
slaughter-hall,  that  at  Weston  is  only  10  ft.  wide 
and  very  convenient,  whereas  the  other  plan  makes 
it  necessary  for  l)easts  ;ind  sheep  tO'  travel  some  65  to 
160  ft.  from  lairs  to  killing  room.  Mr.  Brown  has  not 
considered  any  separation  necessary  between  the  pig 
pens  and  killing  room,  and  the  scalding  room  is 
apparently  not  disconnected  from  the  cooling  room. 
On  the  other  hand,  the  German  plan  insists  on  making 
the  pig  travel  in  the  open  from  65  to  125  ft.,  then  go 
through  a  scalding  room  to  reach  the  killing  room. 
Though  unable  to  share  Mr.  Brown's  thoroughgoing 
admiration  of  Continental  methods,  their  many  good 
points  are  readily  admitted,  and  there  can  be  no 
question  that  Mr.  Brown's  paper  is  a  very  valuable 
contribution  to  an  important  branch  of  the  municipal 
cM!<ineer's  work. — Yours,  &c., 


Bkltisher. 


.Tulv  17,  1!)1H. 


MUD  AS  A  BjJILDINC  MATERIAL  FOR  COTTACES,   &c. 

To  the  Editor  of  The  Surveyor. 
Sib, — Your  correspondent,  "  Excelsior,"  in  last 
week's  Lssue  of  The  Surveyor,  when  advocating  the 
use  of  nmd  as  a  building  material  for  the  erection  of 
workmen's  cottages,  states  that  "  as  an  English  nation 
(by  which  I  presume  he  means  the  British  nation),  we 
are  very  slow  in  moving  out  of  oin-  usual  groove,  which 
is  often  detrimental  in  many  ways  to  our  advance- 
ment." Are  we  to  infer  from  this  that  the  building 
of  cottages  for  workmen  with  nuid  -  would  be  an 
advancement  ?  As  a  matter  of  fact,  even  the  Indians, 
who  for  generations  have,  owing  to  sheer  poverty, 
built  their  cottages  with  mud,  a^e  now  using  brick 
concrete  and  other  suc-h  material,  and  there  can  lie 
no  doubt  that  as  nations  have  advanced  they  have 
left  the  mud-hut  behind.  Are  we  to  assume  that  our 
nation  is  now  so  poor  that  we  are  compelled  to  come 
back  to  the  dark  ages  and  house  our  workmen  in  such 
erections  as  "Excelsior  "  suggests.  Surely  our  social 
progress  in  housing  reform  has  not  got  such  a  set- 
back ? 

"Excelsior"  says:  "Surely  if  it  is  possible  to 
cheapen  the  erection  of  cottages  or  other  buildings 
by  the  introduction  of  )nud  as  a  building  material 
we  should  endeavour  to  use  it."  His  sole  aim  seems 
to  be  cheapness,  which  in  the  end  is  very  often  the 
most  expensive.  "Excelsior,"  however,  seems  to 
forget  that  the  external  walls  of  the  cottage  is  only  a 
small  part  of  the  total  expenditure — about  one-sixth 
of  the  whole — so  that  even  although  he  constructed 
■his  walls  of  paper,  he  is  left  with  the  problem  un- 
solved. 

Perhaps  "  Excelsior  "  would  dO'  well  to  define  his 
position  and  let  us  know  whether  he  is  for  or  against 
the  improvement  of  the  housing  conditions  of  the 
working  clas.ses. — Yours,  &c.. 


Progress. 


July  17,  1916. 


THE    INSTITUTION    MEETING    AT    BLACKPOOL: 
ORPHAN   FUND. 

To  tlie  Editor  of  The  Surveyor. 

Sir, — I  very  iiiueh  regn't  that  at  theannual  meeting 
recently  held  at  Black[)ool  no  collection  was  held  on 
behalf  of  the  (Orphan   Fund. 

Although  this  omission  occurred,  I  trust  those  W'ho 
attended  will  send  what  they  would  have  then  given 
direct  to  the  hon.  treasurer,  Mr.  O.  Claude  Robson, 
Municipal  Offices,  Dyne-road,  Kilburn,  London,  N.W., 


and  so  prevent  the  poor  kiddies  from  suffering  through 
this  oversight. 

I  have  already  sent  my  mite,  and  hope  my  fellow 
members  will  do   the   same.— Yours,  &c., 

Frank  Massie. 
Tetlev  House, 
'  Wakefield. 

July  17,  1916. 


ROAD   MAINTENANCE  IN  NORTHAMPTONSHIRE. 

In  1913-14  the  motor  omnibus  made  its  hrst  regular 
journey  on  .some  of  the  Northamptonshire  main 
roads.  During  the  past  two  years  othe.i;  'bus  routes 
have  l>een  opened  up,  and  there  has  been  a  large 
increase  in  heavy  motor  tractors  and  commercial 
vehicles.  "  Many  of  the  roads,"  aays  Mr.  Chas.  S. 
Morris,  the  county  surveyor,  in  his  report  for  the 
year  ended  March  31st  last,  "  are  not  only  unsuitable 
in  construction,  but  are  far  too  weak  to  carry  motor- 
'bus  and  heavy-motor  traffic,  and  until  they  are 
strengthened  and  resurfaced  it  becomes  increasingly 
difficult  to  maintain  a  good  surface.  Patching  with 
tar-binding  or  tar-macadam  overcomes  the  difficulty 
for  a  few  weeks,  but  tliis  method  is  both  costly  and 
unsatisfactory,  as  the  remainder  of  the  road  rapidly 
wears  away  around  the  patches  and  the  surface 
becomes  a  iseries  of  humps  and  holes.  The  only 
remedy  is  strengthening  and  reconstructiion,  but 
under  existing  conditions  this  is  impracticable,  ex- 
cept to  a  limited  extent,  and 'consequently  the  public 
must  be  prepared  for  further  deterioration  and  worse 
roads  until  the  end  of  the  war.  With  the  return  of 
the  men  (more  than  50  per  cent  are  now  in  H.M. 
Army),  and  the  normal  supply  of  materiails,  an  in- 
crea.sed  effort  will  V)e  necessary  to  bring  the  roads  to 
a  'Surface  and  condition  sufficient  to  successfully 
carry  the  heavy  motor  and  'bus  traffic;,  but  this  will 
necessarily  entail  a  very  large  expenditure  on  many 
of  the  roads." 

COST. 

During  the  past  year  the  total  expenditure  on  main- 
tenance (exclusive  of  improvements  and  Road  Board 
works)  was  £19,294  gross  and  £18,930  nett.  Improve- 
ments {including  repayments  of  loans)  cost  £1,172 
gross  and  £1,006  nett.  The  expenditure  upon  Road 
Board  woilvs  amounted  to  £26,502  gross  and  £12,987 
nett,  the  latter  being  the  nett  cost  to  the  county  for 
the  year. 

The  total  cost  was  £46,968,  and  the  nett  expendi- 
ture for  the  year  £32,924. 

The  total  cost  amounts  to  £147'75  jier  mile,  and  the 
nett  cost  to  the  council  £103'57  per  mile. 

The  estimated  exjienditure  for  the  current  year  is 
£42,565  gross  'and  £37,407  nett,  or  £13390  and  £11768 
per  mile  respeotively. 

On  the  2811  miles  of  roads  directly  maintained, 
the  cost  of  maintenauce  (exclusive  of  Road  Board 
work)  was  £45'74  per  mile  gross,  and  £44-45  per  mile 
nett. 

surface-tarring  anj)  tar-binding. 

Surface-tarring  was  carried  out  on  nearly  72  miles 
of  road,  the  area  treated  being  580,190  sq.  yds.  The 
total  cost  was  slightly  over  £3,596,  representing  a 
cost  per  super,  yard  of  l'48d. 

Mr.  Morris  gives  the  following  jiarticulars  of  taf- 
binding  work  (exclusive  of  'bus  routes)  partly  carried 
out  in  1914,  and  comjileted  in  1915:  Length  treated, 
9'81  miles;  area  treated,  109,554  sq.  yds.;  metal  used, 
12,039  tons;  chippings  used.  1,428  tons;  total  cost  of 
grouting,  £3,005;  cost  jier  ton  of  metal  treated  (ex- 
cluding chippings),  4s,  lljd.;  cost  per  yard  super., 
6-58d. ;   average  thickness  <yf  coating,  3-09  in. 


Timber,  Plywood  and  Woodwork We  would  direct 

tlie  attention  of  our  readers  to  the  double-page  adver- 
tisement of  Messrs.  C.  Jennings  &  Company,  of  Penny- 
well-road,  Bristol,  which  appeared  in  our  issue  of  last 
week.  The  information  given  in  the  advertisement 
should  be  of  the  greatest  value  to  all  users  of  timber, 
idywood  or  woodwork.  We  understand  that  the  firm 
are  j)repared  to  answer  any  questions  relating  to  the 
materials  of  which  particulars  were  su[)plied,or  furnish 
prices  delivered  to  any  part  of  the  world,  either  of 
goods  mentioned  in  the  announcement  or  of  others 
not  included  in  it.  Tliey  inform  us  that  they  hold 
stock  at.  their  branches  and  warehouses  at  Porthcawl 
(South  Wales),  Leyland  and  Pembroke  Dock,  Leices- 
ter. Swan.sea,  Hull,  Liverpool.  Manchester.  Newcastle 
and  other  places,  and  will  be  pleased  to  receive 
inquiries. 
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Minutes  of  Proceedings. 


The   I  wo  papers  uii   Roads  by 
Roads.  Messrs.    Arnall    and    Sohofu-ld, 

which  were  read  at  lilaekpool, 
deal  with  the  subject  from  different  points  of 
view.  Bath  papers  have  a  very  practical  interest 
for  surveyors,  who  cannot  hope  to  construct  good 
roads  unl^?ss  they  fully  ajipreciate  the  causes  which 
make  for  their  destruction,  and  take  into  account 
the  change  in  the  character  and  volume  of  present- 
day  traffic.  Mr.  Arnall  s  paper-  which  is  repro- 
duced on  another  patre  was  of  a  somewhat  un- 
usual type,  and  for  that  reason  was  all  the  jnore 
interesting.  The  author  was  able  to  express  in 
scientific  language  the  results  of  his  long  experi- 
ence with  regard  to  the  damage  to  roads.  It  is 
the  clear  and  graphic  manner  in  which  ho  states 
well-known  facts,  eciually  with  the  valuable 
deductions  which  they  enable  him  to  draw,  that 
make  his  paper  one  of  the  most  interesting  and 
useful  contributions  ever  presented  to  the  Insti- 
tution. There  may  be  some  difference  of  opinion 
with  regard  to  the  extenc  of  surfsice  wear  and 
internal  attrition;  but  the  importance  cf  main- 
taining a  smooth  road  surface,  of  sealing  it  so  as 
to  exclude  all  water,  and  of  laying  a  sufficient 
depih  cf  material  so  as  to  spread  the  pressure 
over  a  greater  bearing  area,  is  admitted  by  all 
practical  surveyci-s. 

That  a  large  amount  oi  interstitial  wear  takes 
place  is  proved  by  the  rminded  condition  of  the 
stone  found  when  a  macadam  road  is  scarified. 
At  the  same  time  it  is  evident  that  as  the  depth 
increases  this  wear  is  very  much  less,  and  this, 
as  shown  by  Mr.  Arnall  s  diagi-am,  is  due  to  the 
area  of  the  bearing  rune  becoming  larger. 
Whether  a  depth  of  10  in.  is  sufficient  to  prevent 
this  intierstitial  wear  will  depend  to  a  very  great 
extent  on  the  weight  of  tlie  traffic  and  the  cha- 
racter of  the  tyres.  Internal  attrition  is  con- 
siderably less  when  the  stone  is  embedded  in  and 
held  together  with  cementing  material  of  a  bitu- 
minous character.*  Not  only  do  tar  and  bitumen 
fill  up  the  interstices  in  the  read  better,  but  they 
provide  a  resilient  cushion  which  absorbs  the 
shock  on  the  surface.  The  importance  of  using 
various  sizes  c£  stone  so  as  to  prevent  vcids'  is 
clearly  jxjinted  out  by  Mr.  Arnall,  and  this  is 
now  becoming  very  generally  recognised.  The 
mischievous  effect  of  watrjr  is  more  apparent  in 
tar-macadam  than  ordinary  macadam.  While 
dampness,  as  Mr.  Arnall  observer;,  is  necesssary 
in  an  ordinary  macadam  road,  wetness,  on  the 
other  hand,  destroys  the  cenienting  properties  of 
the  binding  material,  and  there  is  little  or  no 
tension  between  the  particles.  Water  is  par- 
ticularly defrt-ructive  to  .stones  with  much  clay  in 
their  composition,  and  clay  subsoils  or  clayey 
binding  materials  always  lead  to  trouble.  The 
•greasy  nature  of  the  clay  causes  moveinent  in  the 
roadway  under  the  weigh!  of  the  traffic,  and  leads 
to  unevenness  of  surface  and  corrugation.  If  the 
tar  in  a  roaui  is  not  strong  and  of  a  pitchy  cha- 
racter, or  is  used  in  too  great  quantity,  the  effect 
is  somewhat  similar  to  that  of  wet  clay:     Corru- 


gation and  wave  action  is  generally  much  more 
pronounced  in  tar-macadam  roads  than  in  ordinary 
macadam. 

The  subject  of  potholes  in  roadways  is  very 
important.  Soft  places  occur  in  most  roads,  and 
a  series  of  holes  frequently  develop  where  there 
was  evciy  ground  for  believing  the  surface  would 
keep  good  for  a  considerably  longer  time.  There 
is  no  doubt  that  most  potholes  are  started  by  the 
action  of  hoi-ses'  hoofs,  though  weakness  in  the 
road  is  generally  a  contributory  cause.  Small 
stones  do  not  stand  so  well  as  laj-ger  ones,  and 
give  way  easily  to  the  iron-shod  hoofs  of  horses, 
or  where  they  have  worn  in  a  hollow  to  the 
hammer-like  action  of  wheels  dropping  into  the 
hollows,  and  the  upward  bump  that  occurs  when 
the  wheel  rises  from  the  hollow,  and  the  drop 
to  the  noiMiial  which  converts  the  bump  into  a 
jolt.  The  friction  caused  by  rubber  tyres  is  very 
great,  and  Mr.  Arnaill  is  of  opinion  that  loose 
stones  are  "  shaken  "  out  rather  than  "  sucked  " 
out  of  the  ground  by  rubber  tyres.  Motor  'buses 
by  their  similarity  of  structure  and  speed  do  more 
harm  to  the  roads  than  their  wedght  and  number 
would  accoumt  for,  and  it  is  the  uniformity  of 
the  action  which  leads  to  an  accumulation  of 
effects  in  the  same  spot  which  causes  the  trouble 
from  motor   'buses. 


Improvements  of 
Highways. 


Mr.  Schofield  s  paper  on 
Improvements  of  Highways  to 
Meet  Modern  Traffic  ''  called 
attention  to  the  great  increase  in  the  number  of 
heavy  mechanically  propelled  vehicles,  due  mainly 
to  the  commandeering  of  railways  and  horses  for 
war  purposes  by  the  Government.  Most  of  the 
heavy  motor  vehicles  being  manufactured  by 
makers  in  this  country  at  the  outbreak  of  the  war 
were  taken  by  the  Government,  as  well  as  a  large 
number  of  privately  owned  motor  vehicles,  and  a 
great  nuinberof  those builtsinceare still  being  taken 
for  the  same  purpose  ;  yet,  as  Mr.  Schofield  points 
out,  on  many  of  his  main  roads  the  number  of 
these  heavy  motor  vehicles  is  now  60  per  cent 
more  than  it  was  when  the  war  commenced.  On 
the  Manchester  and  Liverpool  main  road  the 
increase  during  the  past  five  years  has  been 
sevenfold.  This  extra  wedght  is  particularly 
severe  on  the  rural  main  roads,  as  they  now  carry 
much  heavier  loads,  travelling  at  higher  speeds, 
than  at  any  previous  period ;  and  as  speeds  are 
restricted  in  towns  tlie  losses  are  made  up  in  the 
rural  areas.  The  need  for  strengthening  these 
rural  roads,  which  in  many  Ccises  have  very  poor 
foundations,  is  very  great;  but,  unfortunately,  the 
cost  of  reconstruction  is  also  very  great.  Mr. 
Schofield  estimates  the  cost  of  providing  a  hand- 
pitched  rubble  foundation  with  a  coating  of  4-in. 
tar-macadam  and  a  5-in.  by  12-in.  gritstone 
edging  as  being  for  the  350  miles  of  rural  main 
roads  nearly  £2,000,000.  Spreading  the  payment 
over  ten  years,  th  s  would  give  a  yearly  cost  of 
£686  per  mile,  apart  from  all  cost  of  main- 
tenance.    In  the  rural  distriote  it  has  been  found 
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only  possible  to  strengthen  tlie  sides  of  the  roads 
with  a  narrow  width  oi'  hand-jsitched  rubble,  and 
by  giving  a  coat  of  4  in.  to  4^  in.  of  tar-macadam, 
at  a  cost  of  £3,200  per  niife.  In  the  soutliern 
portion  of  Lancaslnre  there  are  twelve  large 
county  boroughs  and  fifteen  non-county  boroughs, 
and  the  main  roads  which  link  them  up  carry  a 
very  heavy  commercial  traffic.  This  is  particu- 
larly the  case  where  the  towns  are  near  to  the 
docks  at  Manchester  and  Livei-pool.  The  local 
millstone  setts  which  were  formerly  used  in  most 
of  these  districts  have  been  found  quite  inadequate 
to  cope  with  the  heavy  motor  vehicles  in  use  to- 
day, and  granit^e  setts  on  a  concrete  bed  have 
been  vei-y  generally  adopted  as  being  the  most 
economical  form  of  paving.  Where  the  heavy 
motor  traffic  calls  ifor  the  provision  of  new  foun- 
dations, Mr.  Schofield  is  of  opinion  that  concrete 
foundations  with  granite  or  wood  paving  should 
be  used.  In  the  discussion  on  this  paper  several 
speakers  called  attention  to-  the  damage  done  to 
granite  setts  by  the  iron-shod  wheels  of  heavy 
motor  vehicles,  especially  when  laid  on  a  concrete 
foundation.  A  more  resilient  foundation,  such 
as  that  provided  by  a  layer  of  ashes  or  taiTed 
chippings,  appeal's  necessary  to  prevent  the  edges 
of   the  setts  being   spalled   under   heavy   traffic. 

Mr.  Schofield  has  found  that  taiTed  iron  slag 
has  been  the  most  successful  surfacing  material 
for  rural  main  roads,  and  that  tarred  granite  has 
not  been  unifonnly  successful.  Tar-grouting  he 
has  abandoned  in  favour  of  tar-macadam,  on 
account  of  the  latter  being  cheaper  and  less  sub- 
ject to  adverse  climatic  conditions.  As  is  gene- 
rally the  cEise,  a  difference  of  opinion  found 
expression  in  the  discussion  with  regard  to  the 
use  of  tarred  granite  and  tarred  slag.  Mr. 
Finch,  the  county  surveyor,  of  Cumberland,  pre- 
fers granite  to  slag  for  tar-macadam,  while  Mr. 
Hiadfield  finds  slag  best  at  Sheffield.  Its  use 
appeai-s  to  be  largely  a  question  of  cost,  for  while 
Sheffield  and  Lancashire  have  numerous  convenient 
slag  heaps,  and  no  granite  quarries,  Cumberland, 
on  the  other  hand,  has  many  fine  granite  quarries. 
The  use  of  granite  mixed  with  tar  of  the  proper 
consistency,  in  the  hands  of  an  experienced  man 
will  give  good  results  ;  and  where  failures  are 
met  with  it  is  net  the  stone  that  is  to  blame,  but 
the  quality  of  the  tar,  injudicious  mixing,  or 
geological  or  geographical  drawbacks  in  the  shape 
of   clay   subsoils   or  damp    situations. 


Motor    Traffic 

Over 

Railway  Bridges. 


On  JPriday  last  judgment  was 
delivered  by  the  House  of 
Lords  in  the  case  of  the 
Attorney-General  (on  the  relation 
of  Pickfords,  Limited")  v.  Great  Narfhern  Railway 
Company,  which  raised  an  important  question  as 
to  the  condition  of  strength  in  relation  to  trafiic 
in  which  the  company  were  bound  to  mamt-iin  a 
railway  bridge  built  over  a  public  highway  under 
the  powers  of  a  special  Act  which  incorporated 
the  Railways  Clauses  Consolidation  Act,  1845.  The 
point  at  issue  was  as  to  whether  the  liability  of 
the  company  as  to  maintenance  was  limited  to 
maintenance  in  a  condition  fit  to  bear  tra.Tic  of 
the  kind  existing  when  it  was  constructed  in  1867, 
or  whether  they  were  bound  to  maintain  it  so  as 
to  b^ar  the  heavy  motor  traffic  of  to-day.  As  the 
Lord  Chancellor  said,  the  question  raised  is  of 
unusual  importance.  On  the  on©  side  it  involves 
an  undoubted  limitation  of  the  rights  of  user  cf 
public  roads  carried  bv  a  bridge  over  the  lines  of 
a  railway  comjiany,  and  on  the  other  it  may 
throw  on  railway  companies  the  obligation  of  re- 
constructing such  bridges  to  meet  the  growing 
demands  of  heavy  modern  traffic.  The  circum- 
stances in  which  this  case  has  arisen  must  exist 
in  many  instances,  and  they  are  likely  to  increase. 
The  case  was  originally  heard  by  Mr.  Justice 
Warrington,  who  decided  against  the  railway 
company,  but  his  decision  was  unanimously  re- 
versed by  the  Court  of  Appeal,  who  held  that  the 


company  were  not  bound  to  maintain  a  bridge 
stronger  than  that  originally  constructed.  The 
House  of  Lords  now  upheld  the  decision  of  the 
Court  of  Appeal,  Jjord  Haldane,  however,  dis- 
senting. The  Lord  Chancellor  said  he  could 
not  think  that  the  words  of  the  section  imposing 
on  the  company  the  obligation  to  maintain  the 
bridge  could  be  construed  as  meaning  that  such 
bridge  was  to  be  a  changing  and  varying  struc- 
ture, altered  from  time  to  time  to  meet  the  growth 
of  traffic  wholly  unforeseen  and  unexpected  when 
the  railway  was  made.  The  bridge  was  only  bound 
to  carry  the  road  through  which  it  passed,  and 
that  was  the  road  detennined  at  the  moment  when 
the  railway  was  built,  for  it  did  not  follow  at  all 
that  the  road  within  the  meaning  o>i  the  section 
was, the  same  thing  as  the  use  of  the  road,  which 
might  change  from  time  to  time.  It  was  the 
bridge  constructed  in  conformity  with  the  provi- 
sions of  the  Act  which  the  railway  company  were 
bound  to  maintain,  and  they  were,  in  his  opinion, 
subject  to  no  further  or  added  liability.  Lord 
Haldane,  on  the  other  hand,  thought  "that  the 
principle  developed  by  the  earlier  cases  was  that 
where  persons  acting  under  statutoi-y  powers  con- 
ferred on  them  for  their  own  convenience  inter- 
rupted a  highway,  they  would,  unless  the  statute 
provided  othei-wise,  be  presumed  to  be  under  an 
obligation  to  construct  such  works  as  would  restore 
to  the  public  the  use  of  the  highway  and  to  main- 
tain the  works  at  their  own  expense  in  a  condition 
adequate  to  the  public  need.  When  in  such  cir- 
cumstances the  public  road  which  had  been  inter- 
rupted was  restored  by  being  carried  on  a  bridge, 
the  bridge  and  the  road,  which  thus  formed  part 
of  it,  must  be  kept  up  to  sCich  a  standard  as  would 
admit  of  the  public  enjoyment  of  the  facilities 
for  ordinai-y  traffic  over  the  road  that  they  would 
have  had  if  the  interruption  had  not  taken  place, 
and  if  the  substituted  works  had  not  been  exe- 
cuted. Having  regard  to  the  imjxirtance  of  the 
question  involved,  it  is  perhaps  unfortunate  that 
there  has  hitherto  been  this  doubt  as  to  the  law. 
It  has  now  been  settled  by  the  supreme  tribunal, 
and  we  can  only  say  that  we  are  glad  that  Lord 
Haldane's  judgment  is  on  the  record. 


Cleansing 
Economies. 


It  was  a  happy  thought  on 
the  pai-t  of  those  responsible 
for  the  arrangement  of  the 
recent  Cardiff  meeting  of  the  Institute  of  Cleansing 
Superintendents  to  include  in  the  programme  a 
paper  by  the  convener  of  the  Glasgow  Cleansing 
Committee.  The  fact  that  members  of  local 
authorities  are  thus  prepared  to  take  part  in 
meeting?  cf  technicail  societies  organised  by 
officials  is  significant;  and  in  our  view  it  augurs 
well  for  the  future  development  of  municipal 
work  in  this  country.  It  may  be  said  at  once  that 
Bailie  Robert  Mitchell  thoi-oughly  justified  the 
invitation  that  had  been  extended  to  him  by 
reading  a  paper  which  was  full  cf  practical  in- 
terest. It  would  appear  that  Glasgow  is  indeed 
fortunate  in  having  the  services  as  Convener  of 
the  Cleansing  Committei©  of  one  who  is  really 
interested  in  its  work,  ajid  has  taken  the  trouble 
to  make  himse!if  acquainted  at  first  liand  with 
the  most  modern  iricthods  of  grappling  with  the 
complex  problems  which  arise  in  connection  with 
the  removal  of  the  waste  products  of  a  great  city. 
The  paper  itself  covered  a  wide  field,  and  we  must 
here  confine  ourselvt  s  to  a  brief  reference  to  one 
or  two  of  the  most  important  matters  dealt  with. 
In  the  first  place  reference  was  made  to  the  ques- 
tion cf  self-propelled  traction,  which  was  the 
main  subject  foi-  discussion  at  the  meeting,  and 
to  which  we  referred  in  these  columns  last  week. 
Bailie  Mitchell  then  spoke  briefly  oif  several 
roattei's  in  regard  to  which  what  we  may  call 
scientific  economv  can  be  effected.  For  example, 
it  has  been  found  at  Bradford  that  the  emptying 
of  street  gullies  by  means  of  petrol  suction  pumps 
is  not  only  more  sanitary  than  the  old-fashioned 
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iiietlioil  of  latiling,  but  is  actually  more  ecoiioiiii 
oal.  With  regard  to  the  separate  collection  of 
waste  paper,  two.  it  was  pointed  out  that  an  iu-tual 
and  imnieiliate  profit  may  be  made  by  its  sale 
durinj:;  the  war,  because  of  the  high  price  that  is 
obtainable  in  the  present  abuonnal  circumstances. 
Further,  even  in  normal  times  a  considerable 
indirect  saving  can  be  elTected  by  keeping  all 
paper  out  of  bins,  and  thus  increasing  the  weight 
])er  cubic  yard  of  the  remainder  of  the  refuse, 
with  a  consequent  economy  in  haulage.  Bailie 
Mitchell  also  referred  to  the  importance  of 
standardisation.  This  is  a  principle  which  is 
applicable  to  almost  any  kind  of  organisation, 
and,  speaking  broadly,  the  more  it  is  applietl  the 
greater  will  be  the  efficiency  and  economy  gained. 
Mow  can  it  be  applied  in  the  organisation  of  a 
cleansing  department  .'  Firslt,  standard  nomen- 
clature would  enormously  facflitate  the  collfction 
of  statistics  from  various  towns  and  their  accu- 
rate comparison.  Again,  the  standardisation  of 
plant  and  appliances  wovdd  mean  greater  speed 
and  economy  in  replacing  worn  or  broken  parls, 
and  a  minimum  dislocation  of  work  in  case  of 
breakdown.  It  is  _unnece.ssary  to  give  further 
e.Kamples  here,  but  the  whole  question  is  certainly 
one  wiiich  might  with  advantage  be  taken  up  by 
the  institute  iu  consultation  with  the  manufac- 
turers. Finally,  a  word  may  be  added  as  to  the 
appeals  that  are  from  time  to  time  made  to  housc- 
holdei-s  to  burn  their  own  combustible  refuse. 
It  is  o>ft*.'n  said  that  such  appeals  have  but  little 
or  no  result.  May  net  the  reason  be  that  they 
are  too  inlennittent .'  Exj>erience  in  advertising 
shows  that  a  spasmmlic  effort  in  the  issuing  of 
circulars  is  dr«>med  to  failure.  To  be  successful 
the  appeal  must  be  sustained. 


A    New    Advocate 


Sir  Leo  Chiozza  Money,  m.p., 

whose   versatility    and    indu.stry 

"'    ,  are   continuously    at    high-water 

Housing  Reform.  ,      .        .  i-  *i 

mark,    has    been    discussing    the 

housing  question  in  the  liritinh  Wrrkhj,  and  he 
leaves  us  in  no  doubt  that  if  only  he  had  the 
handling  cf  the  problem  it  would  be  very  soon 
settled.  He  thinks  that  to  rehouse  all  the  ]ico))le 
of  the  United  Kingdom  wuuld  be  "  child's  play  ' 
as  compared  with  what  we  have  done  in  this  war 
for  the  purposes  of  war.  "  We  do  not  build 
houses,''  he  proceeds,  "because  we  follow  the 
conception  that  somehow  or  other  enterprising 
persons  will  arise  and  put  up  good  houses.  We 
cling  to  this  belief,  although  we  know  l,hat  a 
thousand  vested  interests  prevent  the  demolition 
of  existing  bad  houses,  just  as  they  prevent  the 
destruction  of  good  new  ones."  It  must  be 
adniitted  that  the  vested  interest  in  unwholesome 
property  is  powerful  and  widespread  it  is  not 
confined  to  one  or  two,  but  belongs  to  many  classes 
of  society — but  it  seems  to  us  indisputable  that 
the  main  reason  whv  housing  reform  lags  behind 
is  the  confirmed  apathy  with  rcspec*t  to  the  .sub- 
ject of  the  house-dweliors  themselves. 

Sir  Leo  Money  has  re<eived  from  an  American 
corre.spondent  some  part'culars  of  the  standard- 
isation of  building  construction  in  America,  from 
which  he  gathere  that  by  standardising  parts  one 
can  form  in  concrete  1,00(1,  or  10,000,  or  100,000 
window-frames,  or  stairc<ase9,  or  chimneys.  "  The 
staircases,"  he  writ-es,  "  which  in  the  average 
house  are  so  indifferently  made  of  poor  maJtcrial 
that  creaky  stairs  arc  almost  universal,  could  be 
turned  out  in  concrete  as  easily  as  shelling  ])eas. 
Suppose  you  decide  to  make  100,000  or  500,000 
small  dwellings.  You  can  have  them  of  one  type 
or  ten  types,  and  you  can  have  one  or  ten  different 
types  of  such  details  as  the  staircase.  The  making 
of  the  standard  parts,  in  materia]  .so  good  that  it 
will  last  indefinitely,  offers  no  difficulties  to  the 
practical  man,  if  he  is  jriven  a  chance  to  do  the 
job.  The  one  million  pi  opie  normally  employed 
in  the  building  trade  of  the  TJnited  Kingdom, 
working  on  such  lines,  could  deal  with  houses  at 


the  rate  of  hundreds  of  thousiands  a  year.  And 
even  by  oixlinaiy  methods  of  construction  they 
would  do  magnificently  if  properly  directed  to 
national  ends.  "  The  tiling  seems  quite  simple  in 
theory,  but  to  altenipt  to  carry  it  out  in  practice, 
even  "  after  Armageddon,''  would  be  quite  another 
matter.  Sir  LtH>  Money  is  man.ifestly  on  the  right 
track,  if  he  is  a  trille  airy  and  overconfident,  and 
it  is  satisfactory  to  find  that  even  his  enthusiasm 
fcr  statidardisation  does  not  exclude  the  view  that 
houses  should  be  beautiful   as  well   as  healthy. 


Surveyors 
and    Petrol. 


In  view  of  the  absolute  neces- 
sity at  the  present  time  for 
directing  all  our  national  re- 
sources towards  the  successful  prcsecution  of  the 
war.  there  has  been  little  or  no  criticism  of  the 
recent  decision  oif  the  Government  to  take  a  census 
of  petrol  requirements  with  a  view  to  the  organi- 
sation of  the  available  su])plies  of  that  coanmodity 
in  the  national  interest.  The  census  has  now  been 
taken,  and  the  licences  that  are  now  being  issued 
show  that  the  quantities  applied  for  arc  in  almost 
every  case  being  drastically  curtailed.  No  coni- 
plaint  will  be  made  of  this,  for  it  must  be  assumed 
that  it  is  necessary  in  the  public  interest.  Letters, 
are  alreatly  being  written  to  the  Press,  however, 
pointing  out  anomalies  in  regard  to  the  per- 
centage allowed  of  the  amount  requisitioned  for 
different  purposes.  For  example,  we  observed  in 
a  re<'ent  issue  of  the  Dnilij  Mail  a  letter  signed  by 
"  Ro4wl  Surveyor"  in  which  he  blunt<ly  asked 
whether  it  is  possible  to  explain  on  what  system 
the  licences  are  being  issued?  We  refer  to  his 
case  as  it  must  be  typical  of  many  othci-s.  His 
machine  is  used  almost  entirely  for  public  work, 
and  his  district  is  af  such  a  size  that  a  car  is  a 
necessity  if  proper  supervision  is  to  be  exercised. 
His  application,  based  on  average  consumption, 
was  for  twelve  to  fifteen  gallons  a  month,  and  his 
licence  is  for  si.x  gallons  for  three  months !  He 
;ulds  in  his  letter  that,  a  friend  who  uses  his 
iiitichine  for  occasional  visits  to  the  golf  course 
ajiplied  for  two  gallons  a  month,  and  has  got  all 
lie  askixl  for.  The  question  of  the  issue  of  petrol 
licences  to  municipal  engineers  is  one  which  might 
well  be  taken  up  as  a  matter  of  urgency  by  the 
institutions   re])reseiitiiig   those   officials. 


Rates   and 
Reserve    Funds. 


The  new  standards  of  thought 
set  111)  by  the  war  have  been 
resjxHisible  for  a  revision  of 
many  ideas  which  were  aooejited  without  question 
two  yeai-s  ago,  but  which  may  now  be  regarded 
as  "old-fashioned."  For  example,  it  used  to  be 
thought  a  fundamental  of  i-ating  practice  that 
the  rate  for  any  year  must  be  limited  to  such  an 
amount  as  was  necessary  for  meeting  the  expenses 
of  that  year.  Now,  however,  most  local  authori- 
ties are  clfecting  substantiial  economies  in  various 
direirtioiis,  and  they  are  living  in  anticipation  of 
a  suddenly  iwreased  expenditure  on  the  termina- 
tion of  hostilities.  To  meet  this  situation  some 
authorities  are  collecting  a  rate  of  the  old  amount, 
and  are  placing  any  sum  saved  as  a  result  of 
economies  to  a  reserve  fund,  which  is  usually 
being  lent  to  the  Oovcrninent  for  the  time  being. 
The  latest  example  is  afforded  by  a  report  to  the 
Poplar  Borough  Councill  by  the  Works  Committee 
which  .stateis  that  by  reason  of  the  postponement 
of  paving  works  and  reduobion  in  the  estimates  for 
repairs  to  streets  considerable  expenditure  on 
street  works  will  be  necessary  after  tlie  war,  and 
expresses  theopinion  thatstepsshoidd  now  be  taken 
by  the  formation  of  a  reserve  fund  to  provide  for 
such  expenditure.  They  have  accordingly  referred 
to  the  iFinance  Committee  a  proposal  that  £1,000 
per  quarter  should  be  raised  by  rate  to  form  a 
reserve  fund  to  provide  for  special  expenditure 
on  street  works  after  the  war.  As  we  have 
pointed  out  before,  we  are  a  little  doubtful  both 
of  the  justice  ol  this  long  procedure  to  present 
ratepayers  and  also  of  its  legality. 
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The  Destruction  of  a  Macadam  Road."^ 

By  T.  W.  ARNALL,  Assoc. m.ixst.c.e.,  City  Engineer  and  Surveyor's  Office,  Birmingham. 


Many  studies;  are  available  to  members  of  the 
institution  of  the  way  in  which  a  macadam  road  is 
made,  may  be  made,  or  should  be  made:  the  way 
in  whioii  such  a  road  is  destroyed  may  be  a  useful 
addition. 

It  will  be  assumed  that  the  road  is  made  up  of 
fragments  of  broken  stone,  of  various  sizes,  com- 
pacted together,  into  a  more  or  less  solid  mass 
having  as  small  a  proportion  of  voids  as  possible, 
and  perhaps  Ixjund  or  stightily  cemented  together 
by  dust  or  mud.  It  will  be  convenient  to  give  buit 
small  consideration  to  positive  cementing  materials 
such  as  Glutrin,  Rocmac,  and  others  more  or  less 
soluble  in  water ;  and  to  others  not  soluble  in  water, 
such  as  tar,  Plascom,  bitumen,  and  the  like.  It 
will  be  further  convenient  to  assume  that  the  founda- 
tion is  quite  hard  and  unyielding;  if  it  be  not  so, 
the  lagencies  which  are  destroying  the  macadam  must 
be  supposed  to  extend  into  the  foundation,  which 
thus  becomes  part  of  the  structure  to  be  destroyed. 

It  must  first  lie  emphasised  that  it  is  impossible 
to  make  <a.  solid  mass  with,  rounded  stones  of  any 
size.  If  round  marljles  of  any  size,  but  all  of  one 
size,  are  thrown  loosely  into  a  box,  there  may  be 
40  per  cent  or  more  of  empty  space,  and  no  amount 
of  shaking  or  arrangement  can  possibly  reduce 
the  voids  to  less  than  26  per  cent  of  the  total.  This 
proportion  is  quite  independent  of  the  size  of  the 
marbles;  if  they  are  1-in.  diameter  they  cannot  fill 
more  than  74  i>er  cent  of  the  total  space,  and  they 
cannot  fill  more  than  74  per  cent  of  that  space  if 
they  are  too  small  to  be  separately  visible.  This 
supposes  that  they  are  all  of  one  size,  but  obviously 
if  the  box  l^e  first  filled  with  big  marbles,  other 
smaller  ones  can  be  placed  in  the  cavities,  and  there 
is  room  for  still  smaller  ones  in  the  cavities  then 
left.  The  voids  can  thus  be  reduced  without  limit 
by  introducing  smaller  and  still  smaller  balls  into 
the  cavities.  It  is,  however,  essential  that  the  sizes 
lie  proi>erly  graded ;  it  is  of  no  use  trying  to  fill  the 
interstices  with  bailLs  of  only  one  size,  however 
small  they  may  be;  the  spaces  must  first  be  filled 
with  balls  of  as  big  a  size  as  possible,  and  the 
smaller  ones  kept  back  until  no  larger  ones  will  go 
in.    (See  Figs.  1  and  2.) 

For  round  balls  sub.stitute  rounded  stones  of  any 
size  or  shape,  and  the  argument  is  substantially 
true;  with  oval  or  potato  shaped  pieces  the  voids 
may  be  reduced  below'  what  would  be  given  by 
round  balls,  but  the  voids  cannot  be  altogether 
abolished,  however  .small  the  rounded  pieces  may 
be,  and  however  carefully  they  may  be  graded  and 
packed. 

This  argument  breaks  down  when  lapplied  to  flat- 
sided  stones,  free  from  rounded  edges  and  corners. 
and  it  \voudd  follow  that  the  road  should  be  made 
U])  of  such. flat-sized,  sharp-edged  pieces;  but  even 
then  they  must  still  l>e  graded  into  suitable  sizes. 
A  sett  pavement  in  which  the  equal-sized  pieces  are 
separately  placed  by  hand  is  not  under  considera- 
tion ;  a  niacadam  road  is  made  up  of  random  sizes 
and  random  shapes,  mixed  in  some  way  and  com- 
pacted together  as  solidly  as  possible  by  rolling. 
Many  of  the  edges  and  corners  are  rubbed  off  in 
the  process,  and  many  of  the  stones  are  broken  ;  it 
is  truly  a  rough  and  unmechanioal  process,  but  it, 
has  to  serve  since  no  l>etter  one  is  known. 

THE     BE.^RING     CONE. 

The  effect  produced  by  ^a  load  placed  upon  a  stone 
forming  part  of  the  surface  of  such  a  mass  may  be 
readily  itraced.  If  the  stone  is  re.«ting  upon  one 
other  onily,  it  must  sink  or  roll  over  until  it  bears 
also  upon  «wo  or  three  others;  each  of  these  in  turn 
must  rest,  upon  at  least  three  others,  so  that  in  the 
result  the  pressure  of  the  load  is  passed  downwards 
to  the  foundation  in  the  shai)e  of  a  cone,  with  a 
rather  broad  ba.=e  at  the  bottom.  The  cone  cannot 
be  closely  defined,  principally  because  there  is  not 
enough  known  about  the  shape  and  arrangement 
of  the  .stones  composing  it.  Their  size  has  not  much 
to  do  with  it.  If  they  are  all  smooth  and  round 
like  marbles  or  bicycle  balls  they  are  easily  pushed 
aside,  and  the  base  of  the  cone  must  be  a  very 
broad   one.     If   they    are  flat   and   parallel,    say    like 

*  Paper  presented  at  the  recent  annual  meetinc  of  the 
Institution  of  Municipal  anil  County  Engineers  at  Blackpool. 


pieces  of  slate  laid  flat,  there  will  be  no  side-long 
pressure,  and  the  base  may  be  no  larger  than  the 
la.st  piece  resting  on  the  foundation.  If  the  pieces 
are  Still  flat  and  parallel,  but  nut  laid  flat,  the  cone 
will  appear  in  some  form  or  another,  and  result  in 
a  broadened  base.  In  general  it  will  perhaps  not 
be  far  out  to  assume  that  the  slant  side  of  the  cone 
is  'at  an  angle  of  45  decrees;  its  base  will  then  have 
a  diameter  equal  to  twice  the  thickness  of  the  mac- 
adam. If  this  is  6  in.  the  pressure  of  an  isolated 
load  on  the  top  will  be  spread  over  a  circle  about 
1  ft.  in  diameter,  and  it  may  therefore  be  concluded 
that  a  steady  load  conee-ntnated  on  a  small  area  on 
the  top  produces  but  a  moderate  pressure  per  square 
inch   at  the  bottom. 

The  way  in  which  the  cone  would  l>e  modified 
when  the  load  takes  tlie  shai>e  of  a  wheel  is  indi- 
cated in  Figs.  3  and  4.  A  3-in.  tyre  will  give  a 
cone  about  15  in.  wide  at  the  bottom,  or  five  times 
the  width  of  the  tyre;  an  18-in.  tyre  will  give  a  cone 
about  2  ft.  6  in.  wide,  or  soiuething  less  than  If 
times  the  tyre  width.  The  proportionate  width  of 
the  cone  is  much  less  in  this  latter  case  than  the 
other,  and  it  must  obviously  be  less  in  proportion 
the  greater  the  width  of  the  tyre. 

SIZE    OF    WHEELS. 

From  Figs.  5,  6,  7  and  8  it  is  evident  that  the  size 
of  the  wheel  will  have  an  important  influence  on 
this  question.  IE  tlie  road  were  perfectly  hard  the 
wheel  would  touch  it  in  a  thin  'line  only,  and  its 
diameter  w«uld  be  immaterial,  but  some  sensible 
depression  must  be  produced  on  a  macadam  surface ; 
the  line  of  contact  becomes  widened  out  into  a 
seiiisible  area,  and  with  any  given  degree  of  sinking, 
the  larger  the  wheel  the  larger  this  area  of  contact 
bectomes.  To  fix  ideas.  Fig.  7  shows  that  if  the 
sinking  is  1  in.,  the  length  of  contact  will  be  about 
9j  in.  with  a  wheel  2  ft.  in  diameter  and  1  ft.  4^  in. 
with  a  W'heel  5  ft.  in  diameter,  as  in  Fig.  8.  In 
other  words,  the  maximum  pressure  under  a  2-ft. 
wheel  will  fade  away  to  notliing  at  a  distance  of 
about  5  in.  from  the  centre,  and  at  a  di.srtance  of 
about  8  in.  in  the  ea,-;e  of  the  larger  wheel.  Hence 
it  is  certain  that  for  a  given  load  the  sinking  of  a 
large  wheel  must  be  less  than  that  of  a  smaller 
one,  'for  the  same  pressure  is  spread  over  a  greater 
surface,  and  its  average  intensity  must  be  reduced 
in  proportion.  The  mischief  done  to  the  road  must 
also  }ye  reduced  in  something  like  the  same  propor- 
tion ;  hence  the  reason  for  the  loadings  of  the  wheels 
•of  heavy  motor  cars  as  fixed  by  tlie  Board  of  Trade 
Rules,  which  are  summarised  in  Fig.  10.  Roughly 
speaking,  the  permitted  loads  per  inch  of  width  of 
the  tyre  are  proiiortioiial  to  the  square  root  of  the 
diameter  of  the  wheels ;  they  are  not  exact  probahly, 
because  the  practical  dimensions  of  inches  and 
hundredweights  would  lead  to  awkward  fractions 
if  more  precisely  worked  out.  As  the  length  of  con- 
tact varies  in  the  same  proportion  with  different 
wheels,  the  nett  result  is  thait  the  different  loads 
and  wheels  give  the  same  average  load  per  square 
inch   upon  the   surface. 

The  cone  is  not  shown  in  Figs.  5  and  6  l^ecause 
there  is  no  definite  sjiot  on  the  surface  to  start  it 
from ;  whatever  the  depression  caused  by  the  load 
may  be,  it  dies  away  gradually  to  nothing  at  the 
po'int  where  the  wheeJl  leaves  the  ground.  Still  the 
cone  is  there,  nevertheless.  In  Figs.  3  and  4  its 
sides  are  bounded  by  a  definite  crack  starting  ait 
the  suirface,  passing  somewhere  between  the  stones 
big  and  little,  and  tapering  away  in  thickness  as 
it  near.s  the  Ixittom.  In  Figs.  5  and  6  the  crack  is 
replaced  by  an  indefiiiiite  looseness  among  the  stones, 
jierhaps  aggregating  in  amount  to  the  definite  crack 
met  with  in  the  other  case.  The  only  way  to 
prevent  the  formation  of  these  cracks  is  for  some 
of  the  material  to  escape  sideways  out  'Of  the  cone 
and  close  up  the  crack  as  fast  as  it  is  formed.  But 
in  the  absence  of  cavities  nnto  which  this  material 
can  escai>e,  this  amounts  only  to  pushing  the  crack 
into  another  place,  or  probably  making  many  little 
cracks  instead  of  one  big  one.  That  there  is  such 
a  sideways  tendency  to  escape  liis  well  seen  in  a 
pulpy  road;  the  rut  formed  by  a  heavy  loaded 
ivlieel  is  plainly  dui'  to  a  lifting  at  the  sides  as 
well  as  to  a  sinkinc-  under  the  wheel.    Often  it  may 
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be  seen  in  front  of  a  roller  at  work  on  a  thick 
coating— the  mass  rises  as  a  flat  wave  in  front,  to 
be  forced  down  again  as  the  roller  moves  over  it. 
In  any  case  there  is  no  salvation,  whether  the  view 
of  one  big  crack  i«  taken  or  a  multitude  of  small 
ones;  whichever  view  is  taken  the  destruction  of 
the  material  goes  on  just  the  same. 

WEAR    IS    IXTEBSTITI.-IL. 

It  therefore  appears  that  a  load  cannot  be  applied 
at.  any  place  on  the  mac:ulam  surface  withowt  pro- 
ducing a  cone  of  some  s<irt  below  it  in  which  the 
macadam  is  further  compressed;  also,  if  the  load 
is  sufficient  to  cause  any  sinking  whatever  of  the 
surface,  a  crack  will  l>e  formed  between  the  cone 
and  the  unloaded  jwrts  of  the  mass.  As  the  load 
moves  this  crack  and  all  the  commotion  below  move 
along  with  it.  and  the  whole  ma.®s.  from  the  top  to 
very  near  the  bottom.  i.«  set  in  motion  in  its  turn. 
In  this  movement  the  ?tonee,  big  and  little,  are 
forced  into  new  positions.  Not  one  of  them  moves 
until  it   is  pushed,  and   if   it  is  not  forced    into  a 


to  each  sleeper.  The  sleepers  were  isolidly  bedded 
in  concrete  in  flie  usual  way,  and  the  cavity  inside 
them  was  also  solidly  tilled  with  concrete.  Attention 
nwist  l>e  fixed  u^xin  the  successive  pairs  of  bearing 
surfaces— first  the  Ixittoni  of  the  rail  and  the  top  of 
the  sleeper;  next  the  bottom  of  the  hoJe  in  the  rail 
and  the  bottom  of  the  key ;  next  the  top  of  the  key 
and  the  top  0)f  the  hole  in  the  sleeper;  lastly,  the 
bottom  of  the  sleeper  and  the  top  of  the  concrete. 
The  theory  of  the  arrangement  was  that  when  the 
rail  was  worn  out  it  could  be  easily  removed,  a  new 
rail  keyed  to  the  sleepers  in  its  place,  and  the 
whole  structure  would  then  be  as  good  as  new. 

These  expectations  were  not  realised.  The  only 
wear  expected  was  that  on  the  top  surface,  and  it 
was  found  to  l)e  the  'hxasst  important  of  all.  Much 
greater  was  the  we^r  on  the  bottom  of  the  rail  and 
the  top  of  the  sleei>er,  and  the  sleeper  wore  more 
tluan  the  rail.  There  was  further  wear  between 
the  key  and  the  rail,  and  between  the  key  and  the 
hole   in   the  3leei)er.     Then  the  surface   of   the   con- 
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cavity  already  formed,  it  is  forced  against  'some- 
thing else  which  opix)ses  the  movement.  If  this 
olistacle  does  not  yield  the  pressure  may  be  great 
enough  to  break  it.  It  is  easier  to  displace  or  to 
crush  a  small  stone  than  a  large  one,  and  the 
smaller  it  is  the  more  ea-ily  it  is  dealt  with.  The 
nett  result  of  the  movement  under  the  passing  load 
is  that  the  whole  mass  is  being  ground  up  into 
smaller  fragments;  the  larger  pieces  get  their 
corners  and  edges  broken  off,  and  the  angular,  flat- 
sided  pieces  of  the  original  mass  become  like 
rounded  pebbles.  The  moving  load  makes  these 
bigger  pieces  act  like  the  pebbles  in  a  cement- 
grinding  mill;  the  smaller  pieces  are  broken  down 
to  sand,  and  the  sand  i-  ground  down  to  mud,  or 
to  dust,  according  to  circumstances. 
babker's  tram  bail. 
There  is  a  principle  at  work  here  which  is  worth 
a  closer  study,  and  it  i-  [jerhaps  best  brought  out 
by  considering  what  haiipened  to  .some  tramway 
rails  laid  dcwn  in  Biriiiii".iham  in  1882.  They  may 
apf>ear  to  have  'little  to  do  with  a  macadam  road, 
but  the  experience  gained  by  them  was  ,so  clear  and 
definite  that  it  will  be  a  useful  help  in  dealing 
with  the  present  subject.  A  section  of  the  rail  is 
shown  in  Fig.  9.  It  wa.-  a  steel  rail  in  pieces  10  yds. 
long,  supi>orted  on  and  fastened  to  closely  spaced 
cast-iron  sleepers  2  ft.  11  in.  long  by  steel  keys,  two 


Crete  suffered.  Leaving'  the  bottom  of  the  sleeper 
out  of  acrx)unt,  it  will  he  seen  th^at  there  was  wear 
going  on  at  .seven  different  surfaces  that  had  not 
l>een  provided  for,  and  long  before  'the  rail  was 
"worn  out"  in  the  ordinary  way  the  wear  on 
these  other  seven  surfaces  gave  serious  trouble.  It 
will  be  seen  that  they  were  alll  one  behind  the  other, 
.somewhat  like  the  links  in  a  chain.  An  electrician 
would  .say  that  they  were  'arranged  in  series,  and 
the  same  current  of  destructiion  had  to  pass  through 
them  all.  There  was  not  much  to  measure  at  any 
one  surface,  but  the  aggregate  was  sufficiently 
imjxjsing. 

The  stabilfty  of  such  a  structure  depends  upon 
the  stability  of  every  part  of  it.  Consider  the  first 
three  mentioned  pairs  of  surfaces.  If  wear  takes 
p>ac6  at  one  of  them,  tha't  pair  is  loosened,  and,  as 
an  inevitable  consequence,  the  other  two  pairs  of 
(surfaces  become  loose  aSso.  As  in  a  chain  pulled 
Sightly,  if  one  pair  of  links  becomes  loose  every 
other  pair  of  links  necessarily  becomes  loose  also. 
It  cannot  be  thait.  all  are  'tight  except  one;  they 
nuist  either  be  all  tight  or' all  loo.se.  In  this  case 
looseness  of  any  one  of  the  pairs  of  surfaces  below 
the  street  level  meant  that  .  grit  was  constantly 
getting  in  between  them  ;  every  passing  car  crushed 
thns  grit,  wearing  away  the  surfaces,  and  making 
room   for  fresh  grit  to  eiirter  as  soon  a.s  they   were 
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parted  again.  Tin-  friHuient  pre.'sonce  of  water 
ensured  this  ground-up  stuff  boing  washed  away 
and  fresh  abrasive  nuiterial  beinp  brought  into  its 
l)lac6.  The  'looseness  of  the  rail  caused  the  sleepers 
to  become  loose ;  water  filtering  into  the  bottom  was 
viiolently  surged  to  and  fro  ajs  the  ear  passed  over 
the  top."  There  could  not  have  been  much  water  to 
begin  with,  but  there  was  always  enough  to  com- 
pletely fill  the  space  below,  and  its  scouring  effect 
could  liave  \xen  no  greater  if  it  had  Ijeen  10  ft.  deep. 
There  are  four  points  to  be  emphasised  in  this 
experience,  as  follows:  — 

(1)  The  wear  on  the  top  surface  was  the  least  impor- 
tant of  all. 

(2)  If  one  of  the  other  pairs  of  surfaces  became  loose, 
all  the  others  became  loose  likewise,  and  opportuni- 
ties were  set  up  for  fresh  wear  taking  place  at  every 
one  of  the  surfaces. 

(3)  The  smaller  bearing  surfaces  suffered  most.  The 
bearing  surface  of  the  keys  was  only  about  a  quarter 
of  a  square  inch  at  the  most,  but  each  was  as  impor- 
tant to  the  stability  of  the  whole  as  one  of  the  larger 
surfaces. 

(4)  The  presence  of  water  greatly  increased  the 
mischief.  It  was  under  pressure  and  in  motion.  It 
was  always  bringing  fresh  grit  into  position,  and 
washing  away  that  which  had  been  ground  up  inta 
mud,  and  was  no  longer  capable  of  withstanding  any 
pressure  or  of  packing  any  vacant  spaces. 

Every  one  of  these  points  is  immediately  applicable 
to  what  is  going  on  in  the  destruction  of  a  macadam 
•road. 

(1)  The  wear  on  the  surface  is  the  least  important 
of  all. 

(2)  If  a  crack  forms  and  makes  some  parts  loose, 
all  others  behind  them  in  the  direction  of  pressure 
necessarily  become  loose  also. 

(.3)  The  small  pieces  suffer  most.  The  large  pieces 
can  carry  no  pressure  unless  the  small  ones  support 
them,  and  a  pressure  which  is  sufficient  to  break  any 
one  of  them  may  at  the  same  time  break  scores  of 
others  behind  it.  The  blow  must  be  carried  on  from 
one  ]iiece  to  another. 

(4)  Water  greatly  increases  the  mi.schief.  It  cannot 
be  kept  out  of  such  a  porous  mass.  It  is  put  in  mot'on 
by  every  passing  load,  swilling  away  the  smaller 
particles  which  might  act  as  packings,  and  so  taking 
away  the  support  of  the  larger  ones,  which  have  to  with- 
stand the  shocks.  It  acts  as  a  lubricant  and  makes 
movements  easy  that  would  otherwise  be  impossilde. 

DAMPNESS    V.    WETNESS. 

The  mention  of  water  perhaps  makes  it  convenient  to 
point  out  that  its  mi.sehievous  effects  appear  to  arise 
when  it  is  in  excess.  Wetness  must  not  l>e  confused 
with  dampness.  Dampness  hclds  fine  particles  to- 
gether ;  it  tends  to  prevent  their  movement,  and  so 
may  have  a  beneficial  effect  on  the  road.  Damp  sand 
tipped  out  of  a  cart  will  often  hold  together  in  lumps. 
It  has  no  di.^tinct  "ancle  ot  repose."  The  sides  of 
the  lumps  will  stand  vertical,  and  even  overhang, 
so  that  there  must  be  a  real  tension  V,etween  the 
particles.  Nothing  of  this  sort  is  possible  with  either 
dry  or  wet  materials.  If  they  are  perfectly  dry,  the 
"  antrle  of  repo.se"  may  be  about  45  deg.  If  they  are 
perfectly  wet.  it  may  be  very  little,  and  if  there  is 
any  movement  in  the  water  it  may  vanish  altogether; 
the  sand  may  settle  down  to  a  dead  level  at  the 
bottom  of  the  water.  It  is  obvious  that  this  lias 
important  consequences  on  the  stability  of  macadam, 
for  cracks  and  cavities  filled  with  water  cannot  be 
violently  closed  up  under  the  traffic  without  that 
water  being  forced  out,  carrying  the  finer  parts  of 
the  mass  into  new  positions.  If  the  mass  is  merely 
damp,  these  cracks  and  cavities  are  not  full  of  water. 


In  addition  to  water  the  effects  of  clay  have  to  be 
considered  in  many,  if  not  in  most,  places.  It  is  not 
mud.  althouch  it  may  be  a  constituent  of  the  mud. 
.V  little  mud  mixed  with  water  may  .settle,  and  leave 
the  water 'perfectly  clear;  a  little  clay  mixed  up  in 
the  same  way  may  take  days,  or  even  weeks,  to  settle. 
and  whatever  does  quickly  settle  is  pretty  sure  to 
be  sand  and  not  clay.  It  is  a  decomposition  product  of 
felspar,  and  is  therefore  a  constituent  of  most  of  the 
road-making  storites  used  in  the  country.  The  change 
in  the  felspar  does  not  often  affect  the  strength  or 
value  of  the  stone,  and  yet  so  much  of  it  as  has 
actually  been  chanced  into  clay  is  readily  washed  off 
the  surface  of  a  freshly  broken  stone.  Break  the 
stone  again    and  fresh  clay  may  be  washed  off  the 


newly-broken  surface.  In  certain  stones  this  may  go 
on  without  limit ;  the  finer  the  rock  is  broken  or 
ground  up  the  greater  is  the  area  exposed,  and  the 
greater  is  the  suiiply  of  clay  that  can  be  washed  out 
of  it.  This  process  is  probably  a  frequent  cause  of 
the  supply  of  clay,  which  is  seldom  absent 
from  street  mud;  the  clay  makes  it  of  a  greasy, 
slimy  nature,  and  tends  to  cause  it  to  bake  into  liard 
cakes  as  it  dries.  Down  below  the  clay  acts  as  a 
lubricant,  as  a  kind  of  wet  grease,  helping  in  every 
action  tending  to  make  the  stones  slide  upon  or  rub 
against  each  other.  It  goes  wherever  the  water  goes, 
and  makes  movement  easy  under  loads  that  would 
be  quite  incapable  of  shifting  a  dry,  gritty  mass. 

POTHOLES. 

A  fairly  general  sign  of  the  destruction  going  on  is 
the  formation  of  potholes.  For  some  reason  or  another 
a  soft  place  exists  in  the  macadam,  perhaps  because 
of  a  segregation  of  tlie  smaller,  and  therefore  the 
weaker,  stones;  i)erhaps  because  the  rolling  has  Ijeen 
less  thorough  there  than  elsewhere,  as  against  a  man- 
hole, or  against  the  granite  edge  of  a  tramway  where 
the  paving  has  caught  up  the  roller  before  the  mac- 
adam was  properly  consolidated.  The  surface  at  such 
places  is  quickly  worn  or  beaten  down  into  a  definite 
hole  which  holds  the  water.  When  all  around  is  dry, 
this  place  is  kept  in  a  pulpy  condition.  If  any  water 
is  visible  in  the  hole  it  is  certain  that  all  below  is 
thoroughly  soaked  and  in  the  worst  possible  condition 
to  carry  the  traffic.  The  bottom  of  the  hole  usually 
shows  comparatively  large  angular  stones ;  the  smaller 
ones  and  the  mud  and  grit  are  all  washed  away; 
probably  much  of  this  has  been  done  by  tlie  upward 
rush  of  water  from  below,  squeezed  out  of  the  cavities 
near  to  but  not  under  the  hole.  On  the  surface  the 
rolling  settles  most  of  the  larger  stones  so  as  to  show 
a  flat  side  upwards;  in  a  pothole  the  stones  are  not 
in  this  position.  Most  of  them  show  sharp  angular 
points  upwards,  which  are  easily  broken  off  by  iron- 
shod  wheels,  or  easily  shaken  by  the  grip  of  rubber 
tyres.  In  either  case  the  conditions  lead  to  a  greater 
wear  and  tear  at  the  bottom  of  the  hole  than  on  the 
adjacent  surface. 

A  hollow  place  in  the  road  is  a  kind  of  mechanical 
equivalent  to  a  flat  plac«  on  a  tramcar  wheel,  and  it 
is  well  known  that  a  very  small  flat  has  a  most  sur- 
prising effect.  A  flat  an  inch  wide  on  a  31-in.  wheel 
makes  a  bump  that  can  he  heard  500  yds.  away,  and 
yet  when  this  flat  meets  the  rail  the  axle  drops  less 
than  the  100th  part  of  an  inch.  So  likewise,  when 
a  wheel  meets  with  a  depression  in  the  road,  the 
hammer-like  blow  given  to  the  liottoni  of  the  hole 
seem.=  out  of  all  pro]iortion  to  the  minute  drop  in  the 
axle  which  cau.sed  it.  It  is  so  because  the  drop  is 
not  the  free  drop  of  a  falling  body  under  the  action 
of  gravity ;  the  downward  acceleration  is  due  to  the 
energy  of  the  wnole  load  stored  in  the  deflected  springs 
and  suddenly  released  on  the  small  mass  of  the 
wheel ;  the  downward  acceleration  for  a  small  space 
may  be  thirty  or  forty  times  that  due  to  gravity  alone. 
There  is  here  quite  sufficient  reason  for  the  destruc- 
tive effects  on  this  already  weakened  and  sodden 
macadam. 

But  there  is  generally  a  still  further  mechanical 
effect.  If  the  speed  is  great  enough  the  upward 
push  given  to  the  wheel  on  the  forward  side  of  'the 
hole  takes  place  so  quickly  th'at  the  wheel  is  thrown 
upwards  to  a  .greater  height  than  that  from  which  it 
fell,  to  fall  again  and  meet  the  normal  tsurface  at 
some  point  further  on.  The  bump  has  become  a 
jolt.  At  this  second  place  there  is  a  Idow  nearly 
as  severe  as  that  received  at  the  Iwttom  of  the  hole, 
and  thus  a  second  hole  is  quickly  formed  in  advance 
of  the  first  one.  This,  .again,  gives  rise  in  its  turn 
to  a  third  hole,  and  ,*o  in  a  short  time  one  pothole 
l>ecomes  the  cause  of  many  others  being  formed. 
They  are  spaced  at  pretty  regular  intervals,  and 
there  is  no  doubt  that  the  intervals  would  be  quite 
regular  if  the  conditions  giving  rise  to  them  were 
regular  likewise. 

RTJBBEK    TYKES. 

The  i^eculiar  destructive  effect  iipon  the  surface 
produced  by  rubber  tyres  has  not  yet  been  referred 
to.  The  rubl>er  may  be  easily  shortened  in  one 
direction  if  left  free  to  expand  in  another.  Refer- 
ring to  Fig.  5.  ilt  is  evident  that  there  is  no  load 
upon  that  part  rtf  the  tyre"  which  fir.st  comes  in 
contact  with  tlie  ground.  As  the  wheel  moves  on  this 
part  becomes  loaded,  the  load  increasing  to  a  maxi- 
mum when  the  part  in  question  is  under  the  axle, 
dying  away  'again  to  nothing  as  it  leaves  the  ground 
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at  the  back  of  the  wheel.  As  soon  'as  the  load  comes 
(111  the  rulilier  1*  ooiii|ii'efsed  in  the  direction  of 
iiressvire,  and  must  exi>aiul  sidew^iys  to  precisely  the 
same  degree.  But  tlie  fiiotion  on  ruliber  is  enor- 
nR>us;  as  -soon  as  it  conies  in  contact  with  a  stone 
on  the  snrface,  that  stone  is  firmly  gripped  and  must 
move  along  with  the  ruliWer  which  is  expanding  in 
one  dire<<t.ion  because  it  is  being  compressed  in 
tiuother  direction.  Thus  the  stones  in  front  are 
pushed  forwards,  at  tlie  sides  they  are  pushed  out- 
wards, until  the  axle  comes  over  any  one  ot  them. 
Then  the  movement  is  reversed;  the  stones  in  the 
centre  are  giadually  ])ulled  hack,  and  those  at  tlic 
side  pulled  inwards  into  something  like  their  old 
jmsition  as  Uie  rubber  recovers  itself  on  escaping 
from  under  the  load.  Tlie  importance  of  this  pro- 
ce.^^s  arises  from  the  fact  tliat  no  stone  disi/laced  is 
ever  pulled  l)ack  into  it,~  old  plaoe.  Not  one  of  them 
can  be  violently  pushed  forwards  or  sideways  with- 
out at  the  same  time  disturbing  multitudes  of 
sm;iller  ones  which  are  not  in  contact  •with  the 
rubber  -at  -all,  and  are  therefore  free  to  take  up  new 
■positions.  This  prevents  the  stones  ?ver  reaching 
their  old  jiositions  as  they  are  pulled  back  again. 
The  pa.sraing  tyre  leaves  most  of  them  lying  loose 
on  a  disintegrated  surface.  It  is  commonly  said 
that  the  loose  stones  are  "  sucked "  out  of  the 
.ground;  it  would  be  better  to  say  that  they  are 
"  shaken  "  out.  Every  one  of  them  ha«  been  pushi'd 
in  one  direction  and"  the  next  in.stant  i)ulled  back 
again,  but  in  the  meantime  the  bed  on  which  it  laid 
has  l>een  broken  up.  and  it  now  lies  loosely  uiwin 
instead  of  l)eing  bedded  in  the  surface. 

MOTOR   'buses. 

Motor  'buses  oaH  for  special  mention,  since  the 
destruction  wrought  by  them  is  greater  than  their 
weight  or  number  would  account  for,  even  when  full 
allowance  is  made  for  the  heavy  loads  and  high 
speecLs.  Beyond  these  things  are  the  facts  that  the 
'bu.ses  are  similar  in  structure,  and  at  any  given 
liart  of  their  route  they  tend  to  travel  at  the  same 
:Speed.  .Vt  any  given  Inile  the  same  jolt  is  exjie- 
fienced  every  time;  'the  wheel  comes  down  on  the 
same  place  as  the  one  before  it  did;  and  whatever 
mischief  is  cau.-jed  l)y  one  is  exactly  repeated  by 
every  other  one  that  travels  along  the  same  track. 
Any  variation  in  the  load,  size  of  wheels,  or  speed 
would  tend  to  prevent  accumulation  of  effects,  hut 
as  this  would  interfere  with  standardisation  of 
slruoture  and  regularity  of  working,  it  appears  that 
the  results  must  I*  ii<<-i'ij1ed  as  inevitable.  All  the 
advantages  of  uniformity  and  standardisation  licloiig 
to  the  ownens  of  the  voliicle;  the  defects  and  con,se- 
quemt  mischief  are  pas.sed  on  to  the  owners  of  the 
road.  An  arrangement  of  this  sort  should  be  capable 
of  some  mope  equitable  adjustment. 

INTERSTITIAL   WEAR. 

It  is  certain  then  that  th«  destruction  of  a  mac- 
adam road  is  not  a  question  <rf  wear  on  the  surface. 
A  wheel  may  pass  by  and  leave  no  track  behind, 
but  many  of  the  sVnall  stones  below  have  been 
crushed  in  carrying  the  load.  The  smaller  these 
pieces  are  the  less  chance  they  have  of  escaping 
destruction  when  the  pressure  comes  ui>on  them.  In 
some  way  the  total  wear  will  depend  ujjon  the  total 
area  of  the  pieces  forming  the  mass  rather  than 
ufion  their  wedght  and  number,  and  when  these  pieces 
arc  .small  the  total  area  of  surface  they  exiiose  runs 
up  in  a  quite  unexjiecited  manner.  A  cube  of  1  in. 
side  ex[)0.-«s  a  total  area  of  6  sq.  in.  Cut  up  this 
<nil)6  into  little  ones  of  one  hundredth  of  an  inch 
side — i.e.,  into  pieces  the  size  of  fine  sand— there 
will  lie  just  the  same  weight  of  material,  and  iit 
will  fit  just  the  isame  bulk  of  solid  space,  but  the 
total  area  of  surface  will  now  be  600  sq.  in.  instead 
of  6  in.  If  cut  up  into  particles  small  enough  to 
\>c  classed  as  fine  du.st.  or  mud,  the  total  area  ex- 
posed by,  say,  an  ounce  of  material  becomes  some- 
thing enormous.  Movement  under  pressure  moans 
wear  and  tear  over  a  large  proportion  of  this  great 
area.  For  every  grain  that  is  crushed  there  will  be 
many  that  suffer  by  having  some  edges  or  corners 
ground  away.  The  idea  that  this  fine  stuff  is  use- 
ful ifor  jtiicking  and  bedding  the  ilarger  stones  may 
lead  to  a  fallacy.  A  iriven  a.tone  may  be  so  bedded 
on  and  sup[iorted  by,  say,  1,000  or  10,(100  very  small 
oncp.  When  the  blpw  crimes  upon  it,  that  blow  has 
to  be  passed  on  to  an/1  in  isome  way  shared  among 
the  thou.s'ands  of  very  jmall  ones.  The  "  sharing," 
however,  can  only  be  among  those  that  arc  arranged 
(as  an  electrician  would  .-ay)  in  ^paralleil ;  those  that 
are  arranged  in   "  series,"   or  one  tehind  the  other. 


have  the  sanw  blow  passed  through  the  lot.  There 
is  no  "  sharing "  in  this  direction.  In  a  water- 
bound  mass  no  tension  is  possible,  and  one  bit 
cannot  help  another  one  lalongside  it;  it  can  only 
receive  the  ishoek  in  front  and  pass  it  on  to  thc> 
bits  behind.  It  may  he  so  broken  in  the  prowess 
that  when  the  shock  comes  next  time  it  will  have 
to  be  received  and  passed  on  by  some  other  neigh- 
bouring bit  that  ha<l  hitherto  escaped.  Water 
ensures  that  this  fine  stuff  is  kei>t  on  the  move, 
and  any  really  effective  jiacking  or  snp]iort  «f  some 
particular  stone  can  only  be  oi  v^ervice  for  very  U'\\ 
rei>etitions  of  the  blow, 

REMEDIES. 

Apparently,  what  is  required  to  cheek  tliis  de.'ilruc- 
tion  is  something  in  the  nature  of  a  cement;  some- 
thing which  can  withstand  a  positive  tension  capable 
of  keeping  the  jiarts  together  when  any  forces  tiMid  to 
separate  them.  Two  well-marked  classes  of  such 
cements  are  in  use.  Of  those  soluble  in  water  there 
is  the  fear  that  they  may  dissolve  again  and  be  washed 
out  of  the  mass.  ICfforts  have  been  made  to  prevent 
this  by  chemical  action  amongst  the  coi.stituenls  of 
the  oenient  so  that  the  resulting  compovnid  is  no 
longer  soluble.  Of  the  cements  not  soluble  in  water 
we  have  the  natural  bitumens  and  very  many  tar 
products  and  mixtures.  True  bitumens  arc  expensive, 
and  their  u.se  only  beeomes  practicable  by  extensive 
admixture  with  cheaper  materials.  All  tar  products 
and  mixtures  suffer  from  the  defect  that  the  various 
constituents  which  give  them  fluidity  and  arc  essential 
to  their  cementing  properly  are  all  .somewhat  volatilu, 
so  that  the  cement  changes  with  time.  This  evapora- 
tion, however,  can  be  largely  controlled,  and  the 
valuable  properties  of  the  compound  preserved  for  .i 
long  time  by  periodical  attention  to  th(^  surface.  All 
these  matters,  however,  belong  to  a  study  of  construc- 
tion, and  cannot  therefore  be  properly  included  in 
the  present  paper. 


NEWGASTLE-ON-TVNE  TRAMWAYS. 

CITY   ENGINEER  ON   THE  NEED   FOR   RENEWALS. 

The  city  eii-uieer  ol  Neu-ciistle-oii-Tyiie.  Mr.  W.  .1. 
Steele,  reporting  on  the  eoiidil-ion  o(  the  tramway 
system,  states  that  the  length  of  tramway  opened  for 
service,  measured  as  single  track,  is  GGJ  miles.  The 
maintenance  of  the  permanent  way  has  been 
£9,545  Os.  9d.,  equivalent  to  £143  per  mile  of  single 
track,  or  0-40d.  per  car  mile;' in  addition  to  ordinary 
maintenance,  (;i„58(t  18s.  Id.  was  expended  in  renewals 
— equivalent  to  £24  per  mile  of  single  track,  or  O'OGd. 
per  car  mile — so  that  the  total  cost  of  the  permanent 
way  (exclusive  of  <'apital  charges)  wa,5  £11,125  ,I8s.  lOd. 
— equivalent  to  £167  Gs.  Id.  per  mile  of  single  track, 
or  0'46d.   per  car  mile. 

A  considerable  length  of  the  permanent  way  is  in 
urgent  need  of  renewal,  but  the  great  difficulty  in 
obtaining  a  sufficient  supply  of  labour  has  prevented 
that  necessary  work  being  undertaken.  The  nuijor 
portion  of  the  track  has  been  in  use  for  nearly  15 
years  ;  consequently  the  fact  that  the  present  heavy 
service  on  a  permanent  way  having  many  steep 
gradients  is  maintained  at  such  a  comijaratively  small 
cost  is  satisfactoi-y  ;  but  it  is  inevitable  that  the  cost 
will  be  greatly  increa.sed  as  soon  as  opportunity  will 
permit  of  renewals   being  carried  out. 


Shrinkage    of    Reinforced    Concrete. — Mr.     F.     U. 

McMillan,  of  the  I'nivoisity  of  Minnesota,  has  been 
making  a  nuitdjer  of  ti-^ts  to  deterniiiK'  the  shrink.agc 
and  time  effe<ts  in  reinforced_  concrete.  According  to 
a  summary  of  his  paper,  an  American  exeliange  states, 
the  following  results  were  obtained  :  Beams  t<>st<'d  w<'ro 
•5^  in.  deep,  30  in.  wide,  and  12  ft.  long  betwe<^n 
supports.  Concrete  consisted  of  100  lb.  cement,  2  cub. 
ft.  sand,  4  cub.  ft.  stone,  hand  mixed.  Hesults  show- 
that  shrinkage  of  |  in.  to  1  in,  in  100  ft,  can  bo  pro 
dieted  when  concrete  is  exposed  to  the  ordinary  dr-j 
air  of  a  heated  brvilding.  Changes  in  moisture  conttmt 
will  retard  shrinkage,  and  oven  cause  swelling.  Tho 
yielding  of  conci-et/O  under  compressive  stress  with 
time  is  greater  as  tho  unit  stress  is  greater,  and  goes 
on  indefinitely.  The  deformation  was  found  to  bo 
threo  to  five  times  that  produced  immc/liately  upon 
api  lir'ation  of  load.  The  time  yielding  under  stress 
combined  with  sliorl<'ning  du<i  to  shrinkage  may  result 
in  deformations  fifteen  to  twenty  times  those  <"X[iected 
from  calculations. 
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NATIONAL  PHYSICAL  LABORATORY. 


ROAD  RESEARCH  WORK  SUSPENDED. 

The  report  of  the  Executive  Committee  for  the  year 
ended  March  31st  hist  states  that  the  work  of  the 
National  Physical  Laboratory  has  been  greatly  affected 
by  circumstances  arising  out  of  the  war.  A  consider- 
able part  of  the  ordinary  research  work  has  been  in 
abeyance;  in  its  place  a  large  number  of  special 
investigations  have  been  undertaken  for  Government 
Departments  and  the  testing  work  for  Government 
Departments  has  also  very  greatly  increased.  There 
has  l>een  a  reduction  in  other  test  work,  and  the 
laboratory  has  thus  been  almost  entirely  employed 
w'ith  Governmenl  work. 

The  committee  record  with  regret  the  deaths  of  two 
of  the  earliest  and  most  prominent  suiiporters  of  the 
laboratory.  Sir  Andrew  Noble  was  one  of  the  first 
advocates  of  the  establishment  of  a  National  Physical 
Laboratory,  and  was  a  member  of  Lord  Hayleigh's 
Committee,  the  report  of  which  led  to  its  foundation. 
From  the  beginning  he  was  among  its  greatest 
benefactors;  his  generosity  provided  much  of  the 
equipment  with  which  it  started ;  his  warm  support 
helped  it  through  early  difficulties,  and  his  enthusiasm 
for  their  work  was  of  the  greatest  value  to  the  director 
and  the  staff. 

Sir  Arth\ir  Rucker  was  also  a  member  of  Lord 
Rayleigh's  Committee,  and  it  was  later  liis  duty,  as 
secretary  of  the  Royal  Society,  to  conduct,  with  H.M. 
Treasury,  the  negotiations  that  resulted  in  the  founda- 
tion of  the  laboratory,  and  to  draft  the  scheme  of 
organisation  under  which  it  has  been  worked.  The 
success  which  has  attended  it  is  due  in  no  small 
measure  to  'the  skill  with  which  the  foundations  were 
laid.  From  that  time,  throughout  his  active  life,  he 
did  not  cease  to  take  a  deep  interest  in  its  welfare,  and 
to  further  its  progress  whenever  opportunity  offered. 

Owing  to  the  great  increase  in  the  worlv  during  the 
past  twelve  months,  it  has  been  necessary  temporarily 
to  augment  the  staff  of  the  laboratory  considerably. 
The  additions  made  have  been  mainly  of  men  dis- 
qualified for  service,  or  women.  At  the  present  time 
the  number  of  women  employed  at  the  laboratory  in 
various  oapacit:'es  is  forty-seven.  "  Their  work,"  the 
report  states,  "has  been  very  efficiently  done,  and  the 
laboratory  is  much  indebted  to  them  for  their  assist- 
ance." The  thanks  of  the  committee  are  also  tendered 
to  a  niunber  of  voluntary  assistants  who  have  given 
their  services  to  the  laboratory.  In  some  cases  the 
release  of  men  on  service  has  been  obtained  for  work 
at  the  laboratory. 

The  work  in  practically  all  departments  of  the 
laboratory  has  been  very  heav.v  throughout  the  year, 
and  the  connnittee  express  their  indebtedness  to  the 
staff  for  the  readiness  with  which  the  additional 
burdens  imposed  on  them  by  the  circumstances  pre- 
vailing have  been  undertaken.  The  committee  are 
satisfied  that  in  many  ways  the  work  done  has  been 
of  great  value  and  importance  to  the  nation. 

THE   ROAD    B0.4RD    LABOE-iTORY. 

In  the  Road  Board  Laboratory  mechanical  tests 
on  fort.v-nine  varieties  of  stone  for  road  construction 
were  made  during  the  year.  Of  these  stones,  forty 
were  tested  for  resistance  to  attrition,  thirty  for 
resistance  to  repeated  impact,  eighteen  for  resistance 
to  abrasion,  seven  for  cementation,  and  nine  for 
crushing  strength. 

A  series  of  tests  on  seven  kinds  of  granite  setts  was 
made  for  the  engineer  to  the  board.  The  tests  were 
made  in  duplicate,  and  included  resistance  to  abrasion, 
impact  and  crushing. 

The  .series  of  tests  on  asphalt  carpets  laid  on  a 
concrete  foundation,  which  was  .started  last  year,  was 
continued ;  but,  owins  to  the  suspension  of  some  of 
the  activities  of  the  Road  Board' and  the  difficulty  of 
obtaining  suitable  labour,  the  tests  were  stopped  early 
in  'he  year.  Other  investigations  which  have  tieen 
undertaken  have  given  valuable  indications  of  the 
causes  of  failure  of  bituminous  sand  carpets,  which 
have  been  under  test  in  the  road-testing  machine. 


Proposed  New  Water  Area  for  Sydney. — The  supply 
(if  water  fcir  Sydney  is  running  short,  and  the  Cataract 
reservoir  is  now  only  one-third  full.  The  AVater  Board 
has  urged  the  Minister  of  Works  to  proceed  imme- 
diately with  the  construction  of  a  new  dam  at  Cordeaux 
at  an  estimated  cost  of  £490,000. 


DEATH  OF  MR.  JOHN  HUTCHINSON. 


Tlie  world  of  road  making  has  lost  a  keen  critic 
and  enthusiastic  student  by  the  sudden  death,  from 
pneumonia,  on  Sunday  last,  cf  Mr.  John  Hutchin- 
son. 

Born  in  Ireland  tiome  sixty-nine  years  ago,  Mr. 
Hutcbinson  had  travelled  extensively,  and  had 
gathered  a  vast  store  of  reminiscences,  coupled  with 
a  very  exten,save  knowledge  of  modern  paving 
materials.  Until  the  tar  .triaJs  in  1907  his  interest 
was  chiefly  confined  to  asphalt  and  bitumens,  on 
which  subject  ilie  was  weill  versed  and  well  known. 
During  the  later  years  of  his  life  he  applied  himself 
most  earnestly  to  the  problem  of  modern  road 
making,  and  was  a  frequent  contributor  to  the  tecli- 
nit-al  iPress.  He  was  a  very  strong  advocate  of  the 
principle  that  every  surveyor  or  road  engineer 
shouHd  be  'in  a  position  to  test  and  prove  the  qua;lity 
of  the  materials  he  Wias  purchasing.  With  that  end 
in  view  he  invented  a  series  of  special  instruments, 
standardised  thermometers,  &c.,  which  have  proved 
themselves  of  the  greatest  value  to  student.s  of  the 
science   of    road    making.    He     quite     recently    pub- 


The  Late  Mr.  John  Hutchinson. 
[Plioto  by  G.  C.  Bercsford,  Yeomans-row,  S.W.] 

lished  a  treatise  on  "  The  Testing  of  Tars  and  Pitches 
for  Roads "  as  a  practical  guide  for  engineers  and 
surveyors.  Mr.  Hutchinson's  Stand  at  the  Inter- 
national Road  Congress  Exhibition  held  in  London 
in  1913  attracted  universal  interest,  since  which 
time  he  bad  continued  working  and  improving 
incessiantly. 

AN     APPRECIATION. 

"  One  Who  Knew  Him  "  writes :  As  a  man  he  was 
gifted  with  a  peculiarly  attractive  presence  which 
made  him  a  welcome  comx>anion  at  any  time;  he 
cxjviild  illustrate  his  points  in  a  discussion  with  a 
variety  of  experiences,  and  his  retentive  memory 
enalbled  him  to  quote  instances  and  authorities  in 
a  remarkably  correct  manner.  As  a  friend  he  was 
staunch  and  true,  and  once  his  confidence  was  won 
could  be  relied  upon  for  support  in  many  an  argu- 
ment or  difficult  position.  He  was  a  well-known 
figure  in  Westminster,  where  his  loss  will  be  heavily 
felt;  his  stories  and  experiences,  told  with  true  Irish 
wit,  have  olten  relieved  the  tedium  of  a  meeting 
by  their  brilliance  and  aptitude.  It  may  truly  be  said 
of  him  that  he  has  left  his  mark  on  the  problem  of 
modern  road  making,  and  that  his  loss  will  be  long 
felt  by  a  large  circle  of  friends  and  acquaintances. 


jiLv  *.  i;n«. 


AND  COUNTY   ENOINEEB. 
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Motor   Vehicles   for   Municipal   Work. 

DISCUSSIONS  AT   CLEANSING  SUPERINTENDENTS'  CONFERENCE. 


lu  reporting  in  our  i.^.~uo  of  last  week  the  opening 
proceedings  iu  connection  with  the  nineteenth  annual 
conference  of  the  Institute  of  Cleansing  Superinten- 
dents, at  Cardiff,  we  ripioduced  a  number  of  papers 
in  which  members  of  that  Imdy  dealt  with  the  question 
of  the  use  of  motor  veliiiks  for  the  removal  of  house 
refuse  and  for  street  clean-iug  and  watering.  Interest- 
ing discussions  followed  the  jiresent-ation  of  the  papers. 
Consideration  was  first  ,^iven  to  a  contril)ution  by  Mr. 
J.  Terry,  cleansing  superintendent.  Nottingham,  on 
results  obtained  by  electric  vehicles  in  the  removal 
of  house  refuse,  and  to  one  in  wliich  the  president, 
Mr.  W.  Harpur,  city  euirineer  of  Cardiff,  gave  an 
account  of  the  operation  of  steam  tractors  in  c-leansing 
work. 

Mr.  W.  H.  EccLES  (Stockport)  said  Mr.  Ilarpur's 
paper  proved  what  he  luul  already  [winted  out,  that 
motor  veliicles  for  refuse  collection  were  of  no  use. 
The  continuous  stopping  and  starting  nuist  \k'  a 
great  strain  on  the  mevliauism  of  any  vehicle.  He 
was  impressed  in  walking  round  Cardiff  to  find  that 
one  half  of  the  work  was  done  for  the  officials,  in  this 
sen.se.  that  the  boxes,  bins,  barrels  or  things  were  put 
on  the  side  of  the  kerl>,~tone.  which  must  mean  a 
great  saving  of  time  and  expense  in  the  course  of  tlie 
year.  He  wished  he  eouUl  get  liis  own  folk  to  do  it. 
(The  President:  Try  them.)  Another  point  in  the  paper 
which  impressed  him  was  that  the  vehicles  were 
unsuitable  for  going  on  to  tips.  Still,  there  was  no 
doubt  about  it  that  the  time  was  coming  when  they 
would  have  to  con.sider  the  adoi)tion  of  meehanii'al 
.vehicles  to  lifelp  them  to  do  their  work.  What 
with  the  price  of  liorses  and  provender,  and 
the  co.ft  of  labour,  it  was  becoming  a  very  serious 
matter.  The  paper  read  by  the  president  had  been 
most  instructive,  and  they  would  l)e  able  to  go  back 
to  their  councils  and  eomiiiittees  with  a  capital  report 
of  the  experiences  of  Cardiff. 

Mr.  James  Jackson  (Birmingham :  hon.  secretary 
of  the  institute)  said  he  was  afraid  he  could  not 
speak  in  some  respects  so  definitely  as  Mr.  Terry  on 

ELECTRIC   VEHICLES. 

He  was  out  to  learn,  and  had  followed  the  develop- 
ment of  electrical  vehicles  for  some  years.  He  went 
to  Paris  some  four  years  ago  to  see  the  Fram  electric 
vehicle  working.  He  was  very  much  struck  then  with 
the  electric  vehicle,  and  the  confidence  in  it  of  the 
Paris  municipal  committee.  They  tried  the  Fram 
machine,  made  by  the  De  Dion  Company,  and  they 
were  so  struck  with  it  that  they  ordered  100  straight 
away.  Since  that  time  lie  had  carefiilly  followed  the 
work  of  the  ele<tr:c  veliicle.  He  did  not  think  they 
had  had  sufficient  time  to  study  the  dat  i  wliich  had 
been  accumulated.  He  desired  to  say  as  straight  as 
he  could  that  of  all  the  electric  vehicles  on  the  market 
at  the  present  moment,  he  liked  the  Edi.=on  pattern 
better  th.in  any  other.  That  was  as  great  a  compli- 
ment as  he  could  pay  to  tlie  Edison  electric  vehicle. 
His  difficulty  was  that  the  Edison  vehicle  cost  some- 
thing like  £1,000  to  ei.PX).  He  did  not  think  a 
member  of  any  corporation  would  like  such  a  high 
cost  vehicle,  and  he  hoped  that  the  Edison  people 
would  bring  it  down  to  a  more  reasonable  sum.  The 
Edison  vehicle  had  been  more  u.sed  in  this  country 
on  thci'-  work  than  any  other  vehicle,  and  the  data 
which  had  been  accumulated  was  the  most  reliable 
they  had  to  work  on  at  the  present  moment.  At  the 
same  time  he  was  bound  to  say  that  the  Irono'.ad 
Exide  battery  was  not  uiving  them  one  minut*  of 
trouble  in  Birmingham.  The  Birmingham  Corpora- 
tion, when  they  decided  to  purchase  two  of  the  Orwell 
type  oi  vehicle,  did  not  purchase  becau.se  it  was  the 
Ix'st  machine  on  the  market,  but  with  the  object  of 
demonstrating  the  Exide  battery.  There  were  plenty 
of  peo[)le  ready  to  purcliase  the  Edison  vehicle,  but 
the  main  object  in  view  was  to  show  that  there  was 
more  than  one  ai)ple  on  the  tree.  He  could  make 
certain  criticism  on  the  Orwell  vehicle,  but  he  did 
not  feel  disposed  to  do  -o.  The  main  advantage  of 
the  Orwell  vehicle  was  tliat  the  battery  was  quite  good. 
It  was  guaranteed  for  t  v.  o  years,  and  at  the  end  of 
two  years  the  maker-  were  prepared  to  re[)lace  it. 
He  believed,  and  so  did  their  electric  light  manager, 
that  their   battery   was   going   to  have   a   longer  life 


than  two  .years.  If  tliey  -ot  anything  like  lii  year.-, 
(he  extra  half-year  would   be 

ALL  rnOFIT 

on  the  vehicle  they  were  putting  down  at  the  present 
time.  Proceeding,  Mr.  Jackson  said  that  a  great 
numy  of  them  were  convinced  the  electric  vehi<le 
had  come  to  stay.  They  wanted  to  tabulate  their 
information  as  fully  as  they  could  so  that  all  their 
colleagues  should  have  the  benefit  of  their  experience. 
He  liked  the  closing  words  of  Mr.  Harpur's  paper — 
that  care  should  be  taken  in  selecting  a  vehicle. 
What  might  be  suitable  in  one  town  would  not  be 
suitable  in  another.  Some  towns  had  .steeper  gradients 
than  others;  some  towns  had  back  lanes  and  others 
had  not.  In  some  cities  they  had  to  bring  portable 
tins  30  or  40  yds.  into  the  street,  which  all  meant 
great  dela.v  to  an  expensive  machine  waiting  at  the 
door.  They  must  .so  slowly  in  the  nmtter,  accumulate 
their  data,  spread  it  amongst  the  members,  and 
gradually  come  to  a  .sound  conclusion  as  to  what  they 
had  to  say  about  the  electric  vehicle. 

Councillor  Diggle  (Rochdale)  .said  that  Mr.  Terry 
had  stated  that  the  average  mileage  of  the  machine 
was  20  miles  per  day,  but  if  they  worked  out  the  figures 
in  his  paper,  the  machine  was  only  travelling  14 
miles  per  day.  With  regard  to  wages,  £151  14s.  9d., 
that  could  only  be  28s.  a  week  for  two  men.  Was 
that  the  only  cost  of  working  this  machine  ?  Were 
there  oidy  two  men  with  it  ?  Were  there  any  further 
men  helping  to  load  this  machine  ? 

Alderman  J.  P.  Brown  (Blackpool)  said  that  both 
<he  cleansing  superintendent  and  himself  were  inter- 
ested in  this  work,  and  they  wanted  some  method 
of  collecting  the  refuse  quicker  and  at  less  cost  than 
at  the  present  time.  He  was  disappointed  with  Mr. 
Terry's  paper  on  those  grounds.  He  thought  in  the 
first  place  the  machine  was 

TOO  EXPENSIVE  TO  GO  FROM  DOOR  TO  DOOE 

for  the  collection  of  house  refuse.  He  did  not  know 
of  auvthing  yet  to  beat  the  horse  to  do  the  work.  He 
thought  that  horses  should' collect  the  refu.se  and 
that  it  should  be  handed  over  at  certain  points  to 
motors  to  take  it  to  the  destructors.  It  was  too  expen- 
sive to  have  these  machines  going  from  door  to  door. 
They  only  travelled  about  15  miles  a  day,  owing  to 
the  fact,  he  supposed,  that  so  much  time  was  taken 
up   in  iloadin.g. 

Mr.  J.  A.  Priestley  (Sheffield)  said  that  Mr.  Terry's 
facts,  figures  and  information  were  very  similar  lo 
his  own,  and  their  experience  was  on  similar  lines. 
It  would  perhaps  be  interesting  to  the  members  and 
delegates  to  know  that  since  the  preparation  of  figures 
quoted  by  Mr.  Terry  in  his  paper  he  had  issued  a 
further  report.  The  report,  presented  to  his  committee 
in  March  last,  dealt  with  twent.v-two  weeks'  working 
of  their  No.  1  vehicle,  and  with  six  weeks'  working 
of  their  No.  2.  He  had  now  got  figures  which  included 
forty  weeks'  working  of  No.  1,  twenty-four  weeks'  of 
No.  2,  and  eight  weeks'  of  their  No.  3,  and  the  con- 
clusion he  came  to  on  the  shorter  period  had  been 
amply  borne  out  by  the  lengthened  trial  they  bad 
now  iiad.  Mr.  Priestley  quoted  figures  with  referance 
to  the  u.se  of  the  electric  vehicle  in  the  collection 
of  street  sweeping.  He  said  he  lent  their  city  surveyor 
the  No.  3  vehicle,  and  the  result  of  a  week's  working 
night  and  day  showed  that  on  street  sweeping  the 
cost  of  the  work  was  slightly  over  £2  less  than  the 
cost  when  the  work  was  done  by  the  horse  vehicle. 
Mr.  Priestley  referred  to  the  remark  of  Alderman 
Brown,  that  the  heavy  capital  cost  of  the  vehicle 
prohibited  its  use  in  house-to-house  collection,  and 
pointed  out  that  in  both  Sheffield  and  Nottingham 
that  was  exactly  the  v.'ork  on  which  the  machine 
had  been  engaged,  and  if  it  could  show  a 

SAVING    ON    HORSE    LABOUR 

under  those  conditions  after  taking  full  account  of 
capital  charges  against  the  vehicle,  it  disposed  of  the 
sugge-stion  that  the  high  coital  cost  was  a  barrier 
to  the  success  of  the  machine.  Referring  to  Mr. 
Jacki-on's  remarks  on  the  Edison  as  against  the  Orwell 
machine.  Mr.  Priestley  said  that  he  was  not  out  to  ad- 
vocate any  particular  kind  of  machine.  The  reason  why 
they  in  Sheffield  selected  the  Edison  battery  vehicle 
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as  being  tlie  most  sati--f;u:tory  was  siinjily  on  aco'U  it 
of  tlie  guarantee.-  Uwy  were  able  lo  get  from  the 
makers.  Personally,  he  would. prefer  to  use  a  British- 
built  vehicle,  with  a  British  battery,  but  they  had 
to  consider  what  they  wore  buying;  and  if  Ihey  could 
have  on  the  one  band  a  guaranteed  battery  of  eight 
years — well,  until  some  other  people  could  come  along 
with  a  guarantee  equal  to  that,  he  was  going  in  for 
the  vehicle  and  the  liattery  he  could  dejieud  upon. 
iHe  was  taking  no  risks. 

Alderman  Lloyd  (Uri.itol)  said  that  they  had  about 
200  horses  al  work,  and  they  had  come  to  the  con- 
clusion that  they  woidd  have  to  employ  motors.  The 
question  to  he  decided  un,-:  What  was  the  best  type  ? 
and  he  was  there  to  find  tliat  out.  The  papers  clearly 
condemned  • 

THE    STE-VM    TRACTOR; 

petrol  w-as  condemned,  and  the  electric  motor  held 
the  field.  iHe  thought,  however,  they  were  all  agreed 
that  the  electric  motor  had  not  yet  reached  its  final 
and  perfect  condition.  They  must  be  prepared  to 
believe  that  there  woidd  Ix'  great  improvements  in 
the  electric  batteries  running  the  motors.  There  was 
a  great  future  before  electric  traction  in  this  country, 
and  it  rested  with  the  gentlemen  present  to  consider 
carefully  tlie  best  form  of  motor  and  the  l>est  con- 
struction of  motoi-.  He  was  in  favour  of  obtaining 
an  electric  wagon  for  ash  collection,  but  he  thought 
thei'e  must  be  a  change  in  construction  to  make  the 
work,  of  loading  very  nuich  easier.  They  ought  to 
impress  on  the  makers  the  necessity  of  some  more 
suitable  con.struction. 

Councillor  Jones  (Wolverhampton)  said  he  was  one 
of  those  old-fashioned  people  who  believed  that  the 
horse  was  still  the  best  tiling  to  employ  for  refuse 
collection.  For  many  years  they  collected  their  refuse 
at  Wolverhampton  with  horses  and  carts,  but  of  late 
years  they  had  adopted  a  light  wagon  system  of 
collecting,  which  gave  them  practically  the  same 
results  as  if  they  employed  an  electric  vehicle.  Their 
driver.s  collected  three  wagon-loads  per  day,  and  they 
got  six  tons,  which  w.as  equal  to  an  average  of  two 
tons  each  per  day.  The  only  advantage  he  could 
yet  see  with  the  motor  vehicle  was  quicker  transit 
backwards  and  forwards  to  the  depot.  They  had  had 
an  electric  vehicle  on  trial  for  a  few  days  at  Wolver- 
hampton, but  it  was  not  the  success  they  wished. 
With  an  electric  vehicle,  t.he  driver  did  nothing  to 
assi.st  in  the  loading,  which  was  not  the  case  with 
wagons  and  horses. 

Mr.  William  Greio  (Gla.sgow)  asked  Mr.  Terry 
to  what  extent  he  overloaded  his  vehicles.  iHe  also 
asked  what  was  the  mileage  one  might  reasonably 
expect  from  a  charge.  Had  Mr.  Terry  resorted  to 
boosting  in  order  to  exceed  that  mileage.  Mr.  Greig 
said  that  at  Glasgow  they  had  some  electric  vehicles 
on  order,  and  they  would  be  put  on  long  journeys 
when  delivered. 

Bailie  Coughtrie  (Motherwell)  said  that  he  was 
anxious  to  find  out  the  best  method  of  collecting 
refu.'ie  in  a  comparatively  small  town.  What  misxht 
be  sui(al)le  in  a  large  city  would  be  a  failure  in  a 
smaller  place. 

Alderman  Dr.  Greenhalqh-  (Bury)  sajd  that  their 
exiipviprce.  with   a  pojiulation  of  G0,000,  was  that  the 

rnST  OF  COLLECTION 

hy  motor  was  3s.  5d.  per  ton,  and  by  horse  .3s.  lOd. 
per  ton.  That  justified  them  in  going  forward  with 
any  plan  that  made  for  progress,  ko  doiilrt  most 
committees  would  jib  at  the  co.st  of  electric  vehicles, 
but  he  believed  it  would  he  possible  in  the  future  to 
produce  these  vehicles  at  a  le,ss  cost  than  £1,000.  If 
that  were  so,  it  behoved  cleansing  departments  of 
miuiicipaUties  to  ke^p  their  eyes  open  and  see  what 
could  be  done.  He  would  like  to  know  what  interest 
Mr.  ^Terry  allowed  on  the  electric  motors. 

Mr.  Terry,  replying  to  various  points  raised  in 
the  discu.ssion,  said  they  allowed  no  interest  on  their 
vehicles,  but  they  allowed  10  i)er  cent  depreciation 
on  the  working  parts.  He  added  that  their  vehicles 
had  been  purchased  out  of  revenue.  He  hinted  in 
his  paper  that  the  electric  vehicle  was  not  standard- 
ised. When  they  got  to  a  .standardised  vehicle,  and 
had  a  demand  for  these  vehicles,  the  cost  would  go 
down  enormously.  Whatever  applied  to  large  cities 
applied  to  smaller  towns,  provided  sufficient  horses 
were  now  at  work  to  .justify  the  introduction  of  a 
motor  vehicle.  If  there  were  only  two  or  three  horses 
at   work   it   would    not    piv  to    introduce  jn   electric 


vehicle,  bee  luse  there  would  be  insufficient  work 
for  it  to  do;  Init  if  they  had  six  or  eight  horses  they 
would  be  justified  in  purchasing  an  electric  vehicle. 
With  regard"  to  the  method  of  discharging  from 
vehicles,  with  a  three-ton.  vehicle,  by  simply  touching 
a  switch  it  tipped  itself  in  20  seconds.  Replying  to 
Mr.  Greig,  Mr.  Terry  said  they  had  no  Ixiosting.  They 
charged  the  battery  to  work  to  three  hours  and  had 
no  boosting  above  the  normal  rate.  The  mileage  per 
charge  was  30  to  40  with  a  full  load,  and  50  with  a 
half  load.  With  regard  to  over-loading,  there  were 
repre.sentatives  of  veliicle  makers  preserit,  and  in 
their  presence  he  did  not  propose  to  tell  wdiat  loads 
ho  had  put  on  his  machines.  In  his  paper  he  had 
shown  that  they  had  removed  422  loads  by  a  vehicle 
of  3  tons'  capacity,  and  the  average  loads  were  3-05 
per  ton.  They  could  judge  for  themselves  what  those 
loads  might  have  liecn.  Mr.  Jones,  Wolverhampton, 
had  said  th;\t  horses  were  not  yet  done  with.  The 
only  practical  point  of  view  was  that  of  £  s.  d..  and. 
while  they  could  nov  compare  the  cost  of  the  removal 
of  refuse  in  one  town  ^again.st  ano.ther,  the  only 
method  was  at  how  much  per  ton  could  they  deliver 
the  refuse  at  their  depots  by  motor  or  by  horse,  and 
the  figures  quoted  that  morning  had  amply  shown 
that  the  cost  per  ton  was  less  by  motor  than  liy  horse. 
Therefore,  if  they  could  get  the 

COMPARATIVE    COST 

in  their  own  towns,  it  did  not  matter  whether  their 
vehicles  cost  £1,000  or  £2,000,  provided  they  allowed  for 
depreciation.  Mr.  Jones  had  made  one  entirely  wrong 
statement — that  they  had,  with  an  electric  machine, 
one  man  sitting  on  the  box.  With  their  vehicles  in 
Nottingham  the  man  who  was  driving  assisted  with 
three  men  in  loading.  .=o  that  there  wsre,  practically, 
no  wages  paid  to  the  driver  beyond  a  little  overtime 
on  Sundays.  Complaint  had  been  made  of  the  con- 
struction of  the  electric  vehicle.  If  it  was  meant  that 
the  vehicle  was  somewhat  higher  than  some  of  the 
wagons  they  had  in  the  streets  to-day,  he  agreed. 
Init  the  height  of  the  vehic'e  now  in  use  was  not 
greater  than  the  height  of  the  old  carts  now  in  u.se 
in  some  places.  Alderman  Brown  had  .said  that  the 
cost  of  the  vehicle  was  too  great  to  go  from  door  to 
door.  That  was  exactly  the  work  in  which  their 
veh'cles  had  been  employed  at  Nottingham,  and  they 
were  able  to  show  a  saving  of  8d.  per  ton  in  favour 
of  the  electric  vehicle,  irrespective  of  the  initial  cost 
of  £l,0i)O.  Councillor  Diirgle  had  raised  the  question 
of  mileage.  Their  present  average  mileage  was  al)out 
13  per  day.  He  slated  in  his  paper  that  20 
miles  was  the  average,  but  he  was  working  their  two 
vehicles  at  present  in  districts  nearest  to  their  depots. 
The  vehicles  now  on  order  would  work  in  districts 
some  three  or  four  miles  away  from  the  depot,  .and 
that  would  give  an  average  of  20  miles  a  day.  With 
regard  to  the  £151  tor  wages,  that  covered  a  period 
of  26  weeks.  They  started  their  men  at  26s.  Gd.  a 
week,  and  that  went  on  for  six  weeks,  and  then  for 
another  six  weeks  they  had  an  increase,  and  they 
were  now  paying  32s.  per  man.  If  they  took  the 
variation  between  the  two  that  gave  the  £151. 
(To  be  concluded.) 


Cost  of  Highway  Maintenance  in  Newcastle-on- 
Tyne. — iMr.  W.  J.  Stt-clc,  the  city  engiiuTr,  in  his 
report  for  the  year  ended  March  31st  last,  states  that 
the  a])proximate  total  length  of  highway  now  main- 
tained in  Newoastle-oii-Tyne  is  254  miles,  and  that  the 
cost  of  maintenance  per  mile,  exclusive  of  debt  charges, 
and  afttM-  reducing  the  tcjtal  mileage  to  a  figure  which 
makes  the  bark  streets  equal  in  width  to  the  front 
streets,   is  abeut    tSU. 

Pembrokeshire   Roads:   Maintenance  Costs.~Iu   his 

annual  rejxirt.  presented  at  the  last  meeting  of  the 
Pembrokeshire  County  Council,  the  county  sur- 
veyor, Mr.  Arthur  Thomas,  stated  that  since  last 
year  an  additional  6  miles  of  road  bad  been  taken 
over  for  maintenance,  which  brought  the  total  mile- 
age to  144,  and  the  total  cost,  after  deducting  a  re- 
fund from  the  Great  Western  Railway  Company  for 
the  upkeep  of  their  overhead  bridges,  had  been 
£S.4<)7.  or  an  .avera,ge  of  C.'iS  7s.  8d.  per  mile,  against 
£56  4s.  2d.  in  the  previous  year,  being  an  increase 
of  £2  3s.  Gd.  per  mile,  w^ich  was  more  than  ac- 
counted for  by  the  rise  in  material  and  the  increase 
in  the  roadmen's  wages.  The  cost  of  the  rolling, 
including  the  cost  of  the  hired  rollers,  was  £640  Is.  5d. 
Steam  rolling  had  ceased  for  the  present. 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 

Sluiuld  we  not  all  of  us  be  greatly  obliged  to  Mr. 
T.  \V.  Arnall,  of  Birminghani,  for  tho  lurid  and 
si'i<-ntific  paiicr  on  "  Tho  Destruction  of  a  Macadam 
J><iad,"  vvliicli  he  read  at  the  annual  iuiM>ling  at  Bhuk- 
])iHi|  ?  Did  he  not  vi'ry  clearly  describe  tlie  action  of 
tile  forcos  that  are  at  wnrk,  und<'r  trallic  coiidilioiis, 
to  distui'b  and  break  up  a  road,  and  should  not  these 
de<luctions  be  vei-y  heljiful  to  anyoiu'  enga;;ed  in  (lie 
construction  of  roads  ? 

•  *  •  • 

Do  not  the  Dut<"h  set  u^  an  example  of  engineiM-ing 
persi'verance  and  courag<>.  when  we  read  that  they  at 
once  M't  tti  work  to  jiuiiip  out  the  s«\a  water  from  the 
oO,(KMI  acres  of  valuable  land  which  w<'r<'  iniindat«-<l  in 
January  of  this  year,  and  that  they  have  already 
succ(^-«Utl  in  this  giganlic  task?  Wlieti  we  are  Ui\d 
that  n(i  less  than  2(l,(HI(l,(l(iO,(KK)  gallons  of  water  had 
thus  been  dealt  with  by  piiinping  in  about  four  nionlhs, 
are  wi-  not  struck  with  the  engineering  skill  whii  li  has 
made  such  a  feat  jiossibh-? 

•  •  •  • 

Is  it  not  rather  interesting  to  se<>  by  the  statistics 
of  tratlic  taken  on  the  L^^ndon-Holyhcad  road  bi  tueeri 
Montford  Bridge  and  Nesscliffo  in  A|iril  of  last  ye.ir 
that  the  total  average  tialTic  per  day  was  only 
;i'24'.'>  tons,  of  which  about  fit)  |)er  cent  was  motor  traflic 
of  various  descriptions,  and  does  it  not  tend  to  show 
that  we  are  apt  to  exaggerate  the  amount  of  traffic  on 
a  r<iad  until  we  ran  ascertain  by  corr<f:t  obseiTation 
what  are  the  facts?  Could  it  not  be  assuined  that, 
with  the  statistics  already  preparetl,  the  average 
amount  of  tiaffic  on  our  secondaiy  rural  roads  cannot 
be  much  more  than  loll  t"ns  per  day?  Shall  we  not 
have  to  alter  our  views  considerably  as  tji  what  con- 
stitut«'S  heavy,  medium,  and  light  tralTic? 

•  •  •  • 

Would  it  not  be  well  if  there  could  be  some  odicial 
|)ionouneeme.nt  as  U>  whether  crude  or  refined  tar  is 
the  best  for  painting  the  surfaces  of  carriageways?  Is 
it  possible  that,  a,s  a  matter  of  fact,  there  is  not  much 
dirf<-r<-n<e,  and  that  the  discussions  and  differences  of 
opinion  which  arise  in  connection  with  this  (piestion 
are  due  to  the  variations  in  quality  of  both  ri>(ined 
and  crude  tar?  Would  it  not  be  better  to  adopt  the 
lload  Board  specification  and  thus  secure  uniformity? 

•  •  •  • 

Are  these  not  halcyon  times  for  boys,  owing  to  the 
shortage  of  labour?  But  was  it  not  wise  of  the  Truro 
Uural  Council  not  to  accept  a  recent  recommendat.ion 
of  a  Parochial  Committee  to  afipoint  a  boy  of  fourteen 
years  of  age  as  "  tempniai-y  assistant  engine<-r  "  at 
St.  Agnes  Wat<Tworks,  especially  as  the  engineer  in 
charge  of  these  works  wrote  that  he  could  not  be  held 


responsible  for  the  Imy  if  ho  were 
the  iiiacliineiy  ?  Can  anyone  bl; 
eaiition  .' 


left  in  charge  of 
mc    him     tor    his 


.\re  there  any  limits  to  which  reinforced  concrete 
will  be  iiitrodiieed  'in  coustriictiou  ?  Isitnot  intere.st- 
int;'  to  note,  tor  instance,  in  Ferro-Concnie  for  this 
month,  that  there  are  now  on  the  market  reinforced 
concrete  road  signs  wlii<>h  are  made  of  white  Portland 
cement  and  crushed  granite,  the  letters  being  moulded 
ill  a  iplasitit  state  and  dovetailed  into  the  groundwork, 
making  the  whole  a  monolithic  structure,  with  the 
letters  painted  so  as  to  contrast  effectively  with  the 
white  ba<-kground  ?  Should  not  this  be  a  cheap, 
eftieient  and  almost  everlasting  description  of  sign 
post  ?  But  where  I'un  tlicv  be  procured  and  \\li.it  is 
their  cost  ? 


THE  ACTIVATED  SLUDGE  PROCESS. 


RESULTS   AT  WORCESTER. 

The  (picstion  of  sewage  disposal  has  occupied  the 
attention  of  the  Worcester  City  Conncil  for  a  con- 
siderable period,  and  it  must  be  with  a  sense  of 
satisfaction  that  they  are  at  length  able  to  feci  that 
the  system  which  they  have  recently  adopted  has 
Id-oved  to  be  a  siicc-ess.  It  will  be  remembered  that 
the  city  council  u'ave  permission  to  Messrs.  Jones  & 
Attwood,  of  StourhridLTe,  to  experiment  at  the  .sewer- 
age works  in  Bromwich-lane  with  the  activated  sliidt;c 
inlrification  process.  The  firm  have  been  ipiielly 
carrying  on  the  necessaiy  works  for  several  months, 
with  excejitionally  successful  results.  When  Messrs. 
Jones  it  Attwood  made  an  offer  to  the  corporation, 
ami  cxpres.sed  their  willingness  to  accept  payment  on 
results,  Mr.  T.  Caink,  the  city  engineer,  at  once  saw 
the  possibilitic's  of  the  system,  and,  acting  on  his 
advice,  the  city  council  decided  to  give  it  a  trial. 
lIciK^e,  Worcester  is  the  only  place  in  England  where 
the  most  modern  .system  of  sewage  disposal  on  a  large 
scale  can  lie  seen  at  work. 

The  experiments  are  at  present  confined  to.  one 
of  the  two  sets  of  tanks  at  the  works,  and  with  these 
they  are  dealing  with  about  one-half  of  the  city's 
sewasre.  Slifrht  alteration  to  the  tanks  has  been 
required,  but  with  the  exception  of  putting  in  the  air- 
pipes  to  provide  the  supply  of  air,  and  the  provision 
of  an  air  compressor  driven  by  an  electric  motor,  very 
little  extra  ex|)eiise  has  been  incurred  in  this  direction. 

Mr.  ('aink  is  highly  satisfied  with  the  new  system, 
and  is  of  opinion  that  the  ultimate  saving  to  the 
ratepayers  will  be  certainly  not  less  than  £1,(100  a 
year.  The  system  has  only  been  running  for  three 
months,  tind  it  has  to  run  for  twelve  months  before 
Messrs.  Jones  &.  Attwood  are  entitled  to  payment. 
ITnder  the  previous  system  the  sewage  was  pumped 
up  from  the  tanks  into  filter  beds,  of  which  there 
rue  no  fewer  than  six.  When  the  new  method  is  in 
full  oiieralion,  and  the  other  .set  of  tanks  adapted 
for  their  purpose,  these  filter-beds  and  the  irrigation 
land  will  be  scrapiied,  thus  setting  free  a  considerable 
area  of  land  for  other  purposes. 

The  arrangement  between  the  corporation  and 
Messrs.  Jones  &  Attwood  was  that  the  effluent  should 
not  contain  more  than  4  parts  per  100,000  of 
suspended  matter,  and  that  it  shonld  not  be  capable 
of  iiutrefaPtion.  and  the  analysis,  amongst  other 
things,  has  special  reference  to  these  two  conditions. 
.\  samiilc  of  the  effluent  is  forwarded  to  the  county 
analyst  every  week.  At  present  five  samples  have 
been  analysed.  The  worst  of  these  analyses  shows 
that  the  conditions  laid  down  are  being  met,  this 
sample  containing  .■{■8  parts  of  suspended  matter, 
while  the  next  highest  sample  contained  r2  parts, 
and  in  none  of  the  samples  ^was  there  the  slightest 
evidence  of  putrefaction.  Further,  the  quantity  of 
sewa2(>  required  to  be  treated  under  the  agreement 
was  7!i().(M)  gallons  a  day,  and  the  quantity  actually 
being  treated  is  800.000  gallons. 


Saving  in  Street  Lighting  at  Hull. —At  a  me<ting 
of  till'  Hull  ('orporatiou  Works  Committee  on  Wednes- 
day, it  was  reported  that  the  manager  of  the  British 
(Jas  Light  Com|)any  had  attx>nd<!<l  a  meeting  of  the 
siib-committe<*  with  refeix'uce  to  the  company's  account 
of  t5,.SHI  for  street  lighting  for  the  half-year  ended 
June  .'50,  V.nC).  and  .igreed  to  make  a  deduction  of 
01,550. 
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DUMFRIES  COUNTY  BUILDINGS. 


REINFORCED-CONCRETE  CONSTRUCTION. 

(Jf  tlie  iiiauy  nuuikipal  buildings  in  which  the 
Inileuted  Bar  and  Con<;rete  Engineering  Company, 
Westminster,  have  been  responsible  for  the  reinforced 
concrete  work,  the  new  County  Buildings  at  Dumfries 
are  of  outstanding  interest,  as  not  only  is  the  whole 
work  of  the  most  fire-resisting  nature,  but  several 
(lortions  are  fine  examples  of  the  manner  in  which 
the  reinforced  concrete  members  may  l;>e  harmonised 
with  the  architcrtiiral  design.     This  latter  is  particu- 


side  of  each  of  the  three  bays  formed  by  these  ribs 
secondary  vaultings  have  been  formed  of  4-in.  slabs, 
curved  to  a  semicircle  of  approximately  13  ft.  radius, 
springing  from  the  column  caps.  The  ribs,  in  order 
not  to  interfere  w'ith  the  architect's  designs,  project 
for  Tin.  only  below  the  roof  slab,  the  remainder  of  tlieir 
depth  being  above  the  roof  level.  A  flat  slab  4  in. 
thick  and  8  ft.  wide  has  been  formed  on  either  side 
of  the  roof,  over  the  secDndary  vaultings.  Ventilation 
is  i)rovided  by  means  of  a  duct  24  in.  by  12  in.,  in 
section  extending  from  the  centre  of  the  roof  to  the 
centres  of  the  two  end  liays. 
The  architect  was  Mr.  J.  M.  Dick  Peddle,  of  Edin- 
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larly  noticeable  in  the  roof  of  the  council  chamber, 
the  details  of  which  are  given  in  the  latter  part  of 
this  article. 

The  main  block  is  164  ft.  long  by  an  average  30  ft. 
wide,  with  two  wings  each  65  ft.  by  29  ft.,  enclosing 
acourt.yard  approximately  85  ft.  by  65  ft.,  approached 
by  drives  on  either  side. 

Our  reproduction  of  the  front  elevatiwn  of  the 
building,  which  is  constructed  of  stone  from  the 
Locharbriggs  Quarry,  shows  the  handsome  and 
dignified  appearance  of  the  structure.' 

On  the  ground  floor  accommodation  is  provided 
for  the  education  department,  road  surveyor,  county 
clerks,  collectors,  conniiittee  rooms  and  Chief  Con- 
stable. On  the  first  floor  are  the  members'  writing 
room,  committee  rooms,  chairman's  room,  sanitary 
and  veterinary  inspectors'  offices,  chemical  and  bac- 
teriological laboratories,  and  medical  officer's  depart- 
ment. The  second  floor  is  used  for  general  purposes, 
such  as  stores,  &c.  The  council  chamber  is  situated 
in  the  right-hand  corner  of  the  back  of  the  main 
block,  and  the  height  of  two  floors. 

The  reinforced  concrete  work  (states  the  Iiuhulnl  Bar 
llulUtin)  consists  of  the  whole  of  the  floors  and  roof, 
which  latter  is  asphalted.  The  first  floor  is  generally 
4  in.  thick,  supported  on  beams  of  various  sections 
according  to  recjuirements.  In  the  cases  of  the  larger 
rooms  on  the  ground  floor  the  panels  of  the  ceilings 
are  formed  by  the  beams  supporting  the  first  floor. 
In  one  particular  instance,  however,  the  first-floor 
slab  is  increased  in  thickness  to  8  in.,  eliminating  the 
l)eams  and  giving  a  perfectly  flat  soffit. 

The  second  floor  is  similar  to  the  first  floor,  but 
the  beams  supporting  the  floor  slab  also  form  the 
bottom  ties  of  the  roof  trusses.  These  mansard  rooif 
trusses  vary  in  span  from  25  ft.  6  in.  to  38  ft.,  and 
carry  the  roof  slabs,  which  are  35  in.  thick,  and  a 
3-in.  reinforced  concrete  ceiling,  approximately  4  ft. 
below  the  roof  proper.  Thus  the  whole  of  the  second 
floor,  roof  tru.sses,  roof  slabs  and  beams,  including 
the  dormer  cheeks,  are  monolithic,  resulting  in  an 
economical  structure  of  great  strength. 

The  roof  of  the  council  chamber,  which  is  approxi- 
mately 50  ft.  long  by  30  ft.  wide,  is  of  the  barrel- 
vaulted  type,  and  consi.sts  of  a  main  segmental  arched 
side  of  each  of  the  three  bays  formed  by  these  ribs 
sparming  28  ft.  6  in.  clear,  with  a  rise  of  10  ft.  3  in. 
from  the  springings  to  the  underside  of  the  crown. 
These  ribs  are  all  2  ft.  deep,  the  two  end  ones  2  ft. 
2J  in.  wide,  and  the  two  intermediate  ones  2  ft.  8  in. 
wide,  supported  at  either  side  by  columns  13  ft.  high 
from  the  floor  level  to  the  tops  of  the  caps.    On  either 


burgh,  and  the  contractors  for  the  reinforced  concrete 
work,    Messrs.  J.  Marshall  &  Company,  of  Hawick. 
The  reinforcement  throughout  consisted  of  indented 
bars.  — 

LIVERPOOL  WATER  SUPPLY. 

THE   NEED    FOR    ANOTHER    PIPE    LINE. 

In  his  report  uijuu  the  operation  of  the  Liverpool 
water  undertaking  during  1915,  Mr.  Joseph  Parry, 
the  consulting  water  engineer  fo  the  corporation, 
makes  the  following  observations:  — 

"  The  continued  increase  in  the  consumption  of 
water  brings  us  appreciably  nearer  to  the  complete 
exhaustion  of  existing  resources.  The  figures  given 
above  show  an  average  conKimiption  per  day  for 
last  year  of  40,003,000  gallons,  bu*  if  .allowance  is 
made  for  temporary  decreases  oawsed  by  the  war, 
this  would  have  been  ajipreciably  exceeded.  Th/is 
average  quantit,y  does  n\)t  by  an,v  means  represent 
the  extent  of  the  dem.ands  which  the  coni'mittee 
have  to  meet.  The  highest  consumption  in  any  one 
week  of  last  year  was  304,377,000  gallons,  being  equal 
to  43,482,000  gallons  per  day,  and  over  a  period  of 
four  weeks  thej-e  was  an  average  consumption  per 
day  of  4^.200,000  gallons.  iTo  supply  these  demands 
the  existing  pipe  lines  of  the  corporation  will  only 
deliver,  including  the  well  supplies,  a  maximum 
quantity  of  46,000,000  gallons  in  any  one  day.  From 
this  some  millions  should  be  deducted  for  repairs 
and  other  conifdngencies.  Any  demand  in  one  day, 
or  succession  ol  days,  exceeding  tlie  delivery  capa- 
city of  the  pipe  lines  can  only  be  met  by  drawing 
upon  the  stocks  held  in  reserve  in  the  Prescot  reser- 
voirs. These  reservoirs  are  ve.ry  small  in  proportion 
to  the  demands.  When  full  they  hold  little  more 
than  four  days'  supply  to  the  district,  and  when 
drawn  upon  in  consequence  of  a  high  sumaner  use, 
or  of  a  fracture  on  the  pipe  lines,  cannot  easily  be 
replaced.  The  above  figures  leave  no  room  for  doubt 
as  to  the  extreme  urgency  of  the  demand  for  more 
water.  Fortunately  the  city  fts  spared  the  anxiety 
and  difficulty  of  dis+'overing  a  source  from  which  to 
libtain  a  new  supply.  The  water  is  already  at  Lake 
Vyrnwy;  a  right  of  way  from  Vyrnwy  to  Liverpool 
exists.  All  that  renuiins  to  be  done  ife  to  lay  pipes 
through  which  the  water  may  be  conveyed  from  its 
source  to  those  who  need  it." 

Mr.  Parry  states  that  the  demand  for  water  along 
the  iaqueducts  -also  continued  to  grow,  the  total  sup- 
plies given  to  local  authorities  and  others  outside 
of  the  Liverpool  compulsory  areas  having  now  risen 
to  an  average  per  day  of  4,569,000. 
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ANNUAL  GENERAL   MEETING  AT   BLAGKP00L.(5.) 


Following  the  si)eeclie<  reported  in  our  issue  of  last 
woek,  tlie  discussion,  at  the  recent  auniuil  nieetiu}.' 
of  tile  Institution  of  Muiii.ipal  and  County  Kngiueiis 
at    IMarkpnol.  on   Mr.   \V.    H.  S<-hoHeUrs  paper  on 

IMPROVEMENTS    OF    HIGHWAYS   TO    MEET 
MODERN    CONDITIONS    OF    TRAFFIC, 

was  oontinued  h\   Mr.  A,  .1    I'ru'f.  (Lythann.  who  said 
he  wished  to  ask  Mr.  Schutield  if  the  tarred  slag  was 
wearinL;  better  than  the  tarred  granite.    Mr.  Schofield 
luippene<l  to  live  in  his  district,  and  he  knew  practi- 
cally the  work  they  had  done.    He  thought  Mr.  Scho- 
field would  admit  that  in  the  wo;:k  he  had  done  with 
tarred  granite  he  had  liardlj'   had    a  failure,  and  he 
could   not   see   why   otlur   people    should   not   do   so. 
However,  they  could  not  use  poor  granite  and  get  the 
same  result.     If  they    put  it  on  a   road  with   a  bad 
foundation,  or  under  trees,   they  would  get  different 
rcsvdts  altogetl-.er.     Therefore,  they   had  to   u.se  their 
judgment   as  to  where  they  used  tarred  granite.     In 
the  majority  of  cases  success  or  failure  was  due  to 
the  oonsistency  of  the  tar.    Keing  in  a  small  place,  he 
was  able  to  keep  an  eye  on  what  was  done.     He  very 
rarely  got  failures.    But  on  a  road  where  it  was  damp 
they  could  not  get  good  results.    He  tpiite  agreed  with 
what    Mr.    Finch    had    said    as   to    wishing    that    the 
members   of   their   councils    attended    the   institution 
meetings.     He  had  just  been  roasted  on  the  amount 
of  money  he  had  spent  on  his  secondary  roads — £1.236 
this  year — towards  wliich  Mr.  Schofield  had  allowed 
him   £2(X).     They   were   supposed  to   Ije   allowed  one- 
third  of  the  cost.    The  jioor  surveyor  was  looked  ujjon 
as  a  very  expensive  man  when  he  spent  money  which 
was   necessary  on   the   roads.     He    was  very   glad    to 
get  these  figures,  as  they  would  be  very  useful  to  him. 
Mr.  T.  S.  PicTON  (Eccles)  said  the  borough  of  Kcc.les 
was  one  of  the  sufferers  in  connection  with  the  amount 
of  heavy  traffic  upon  the  road  which  Mr.  Whyatt  had 
mentioned.    About  a  mili-  of  that  road — the  Liverpool 
and   Manche.ster   main   road — passed   through    Ec-cles. 
In  1893  that  length  of  road  was  paved  with  ordinary 
macadam.     They  entered   into    negotiations  witli   the 
coimty  council   and  the  Government,   and   they   lx)r- 
rowed  a   sum  of   £12,f)(J<i  to  reconstruct  a    portion  of 
the  main  road.     They  took  up  the  granite  macadam, 
and  in  some  lengiths  they  jiut  down  granite  setts  and 
in  other  lengths  flag  rock  setts.    These  sections  were 
completed  in  1901-2.     Tho-e  granite  setts,  which  were 
not    put  on  a  concrete    foundation,  would  bear  close 
examination.     The  majority  of  the  setts  were  placed 
on   an   ordinary   cinder   foundation.     After   seven    or 
eiffht  vears  the  flag  rock  setts  began  to  wear,  to  crack 
and  to  break  up.     Naturally,  the  Eccles  Council  had 
a  conference  with  Mr.  Seliofield,  and  a  year  and  nine 
months  ago  they  took  up  a  section  of  flag  rock  setts, 
which   were    actually   pulverised   and   no   use   at   all, 
and  they  placed  granite  setts  on  a  6-in.  concrete  foun- 
dation.    He  took  the  precaution,  after  the   concrete 
was  thoroughly  set,  to  place  a  2-in.  sand  cushion  upon 
it,  to  lay  the  flags  upon,  .so  that  the  damage  which 
was  happening  was  not  due  to  the  steel-tyred  vehicles 
coming  into  contact  with  two  hard  substances,  becau.se 
there  was   that  2  in.  of  cushion.     There   were  three 
kinds  of  setts  used,   some  from   Norway,   .some  from 
Scotland    and   some   from   Shropshire.     If  they   went 
over  that  area,  whicli  was  laid  eighteen  months  ago, 
and  carefully  examined  the  setts  which  were  obtained 
from  Scotland  and  from  Shropshire,  they  would  find 
about  twelve  crushed  .setts  in  a  square  yard.     What 
was   the   experience   witli    the   granite    setts   laid    in 
1901-2.         They    would    find    scarcely   three    or    four 
damaged  .setts  in   a  square  yard.     Now  that  was  the 
I)Osition  on  that  main  Manchester  and  Liverpool  road 
— on  which   the  traffic   had   increa.sed   so  enormously 
in  the   last  .seven  years.     It  proved  to  him  that  the 
proper  thing  was  to   bar   steel-tyred   vehicles    and  go 
in   for  rubber  tyred.     And  the  mo.st  important  thing 
was  to  get  the   quality  and  the  value  of  the  granite 
material.     Then  again,  ;il)Out  the  speed  limit.     They 
read  about  ships  passint'   in  the  night;   well,   it  was 
these  wild  creatures  wh'i  passed  in  the  niglit  who  did 
a  trreat  deal  of  damage  to  their  roads.     He  had  had 
£3  or  £4  worth  of  concrete  flags  smashed  owing  to  a 
heavy   motor  vehicle  being  driven  on   to    a   footpath 
during  the  night. 


Councillor  KiLEV  (,Binuinghaui;  said  he  was  ol 
opinion  that  the  discussion  of  this  question  of  road 
cuiLstruiction  had  been  too  geueiial  and  nut  suffi- 
ciently in  detail.  First,  they  wanted  a  general 
olassifieo'tion  of  roads.  It  appeared  to  him  that 
there  were  quite  as  many  remedies  required  for 
roads  as  "there  were  roads.  Although  they  could 
not  classify  every  road  by  itself,  they  could  treat 
roads  according  to  different,  classes.  He  would  like 
to  go  to  a  conference  wliich  would  discuss  roads  on 
motor-'bus  routes  on  which  aetts  were  broken  up, 
roads  in  factory  districts,  iroads  in  slum  areas,  and 
ordinary  residential  i>oads.  All  these  ixjads  had  to 
receive  sijecial  <;onsideration.  He  suggested  that 
they  should  liave  paiMjrs  on  definite  kinds  of  streets, 
and  have  criticism  on  those  .papers.  It  would  be 
very    beneficial  to   authorities. 

Ailderjnan  Muiuheam  (Liverpool)  said,  as  regarded 
heavy  traffic,  there  was  no  form  of  road  paving  like 
setts,  if  the  setts  were  of  good  quality.  They  bad  a 
street  leacfing  out  of  the  Central  St^itiou  at  Liver- 
pool on  which  the  setts  had  been  down  for  thirty- 
one  years,  and  they  would  last  ten  or  fifteen  years 
yet.  Whatever  those  setts  oniginally  cost  they  would 
"be  very  cheap.  He  did  not  think  the  motor  goods 
traffic  on  the  roads  should  be  taxed.  The  goods 
which  were  principally  cairried  were  food  and 
clothing,  and  how  were  they  going  to  ch6ai>en  i)rices 
if  they  put  on  taxes  'for  the  use  of  the  roads  ? 

Mr.  Latham  (Burscough)  contended  that  motor 
users  .should  comply  with  the  regulations  which 
were  issued,  and  which  fixed  the  maximum  weight 
on  the  axle  of  any  motor  vehicle  at  8  tons.  He  had 
a  curious  expenience  wiitli  a  Eocmac  road  where 
one  half  of  the  road  wore  away  while  on  the  oppo- 
site side,  with  a  tarred  aiirfaoe,  the  Rocmac  was  as 
good  ii*5  ever.  On  the  one  side  they  bad  a  canal 
bridge  with  a  heavy  giradient,  and  yet  no  damage 
was  done.  As  to  liocm.ac,  he  could  confirm  w'hat 
Mr.  Piatt  had  said.  They  tidied  to  scarify  a  length 
afteir  it  had  been  laid  only  twelve  or  fifteen  months, 
and  the  men  lasked  him  if  he  wanted  to  break  the 
scarifier.  They  c«uld  not  get  into  it  with  tho 
scarifier  lines  or  picks.  The  farmers  in  his  distriot 
complained  bitterly  of  the  tarred  surfaces  in 
summer,  and  he  had  been  told  that  the  roan  who 
invented  tar-macadam  ought  to  be  hanged.  A  tar- 
painted  surface  was  good  in  summer,  but  bad  in 
winter.  With  regard  to  Mr.  Matthew  Jones's  state- 
ment as  to  his  concrete  road,  he  might  say  that  his 
Rocniiic  road  wias  as  good  to-day  a's  when  it  was 
laid  down.  His  council  were  \so  strong  on  the  ques- 
tion oif  tar-mac.adam  that  with  horee-drawn  vehicles 
they  considered  it  took  two  hoTees  to  draw  a  load  of 
2  tons,  formerly  drawn  by  a  sing'le  horse.  With 
regard  to  tarred  granite  macadam,  Mr.  Price  said 
that  it  was  .a  complete  success.  He  had  roads  which 
had  been  laid  down  with  tarred  granite  macadam 
six  .vears  as  good  as  when  laid  down,  but  he  laid 
some  down  on  the  main  road  with  diisa.strous  results. 
If  they  got  their  tar  too  soft  it  w-as  spreading  in 
summer,  and  if  they  got  it  too  stiff,  it  was  brittle. 
Granite  tar-macadam  was  an  absolute  failure  with 
heavy  motor  vehicles. 

Mr.  Schofield.  in  reply,  said  he  must  thank  Mr. 
Gettings  and  the  other  gentlemen  who  had  so  kindly 
expressed  their  appreciation  of  this  paper,  which  ho 
wished  he  could  have  given  in  greater  detail.  He  said 
in  opening  that  if  he  began  to  give  results  of  his 
experiments  with  all  the  different  kinds  of  materials, 
he  should  be  repeating  what  had  been  so  often  said 
and  taking  up  their  time  needlessly.  With  regard  to 
Mr.  Gettings,  lie  thought  the  first  question  he  asked 
him  was  in  which  way  did  he  disagree  with  the  Koad 
Board  weights,  as  given  in  their  classification  form. 
He  largely  disagreed  with  the  horsc-drawri  weights 
as  given  for  Lancashire,  not  so  much  with  the  mech- 
anically-propelled vehicles.  The  heavy  vehicle,  one 
horse,  was  given  as  a  weight  of  1'25  tons.  In  Lanca- 
shire, the  tare  weight  wag  very  nearly  that  without 
any  load  at  all,  and  if  the  average  weight  had  been 
given  as  three  tons  instead  of  r25  tons,  it  would  have 
been  more  nearly  correct.  With  regard  to  heavy 
vehicles,  two  horse,  the  weight  was  given  as  2'5  tons. 
They  had  had  loads  regularly  of  6  tons  weight  drawn 
by  two  horses.     Then,  further,  with  traction  engines 
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and  triiiler  the  weight  was  fixed  at  8  tons.  Most  of  their 
traction  engine  traffic  in  Lancashire  was  conveying 
hxrge  boilers  or  heavy  castings,  and  the  greater  bulk 
of  their  traction  engine  traffic  was  carried  on  a  bogie 
10  tons  in  weight,  and  carried  very  often  a  steam  boiler 
36  Ions  in  weight.  He  thought  the  motor,  lorries, 
rubber  tyred,  were  given  as  6  tons.  That  was  a  very 
moderate  weight.  Mr.  Gettings  also  asked  for 
particulars  of  the  different  roads  on  which  they  had 
laid  tar  macadam.  He  laid  tar  macadam  on  the 
Preston.  Bolton  and  Chorley  road  four  years  ago,  and 
this  had  required  no  repairs  except  two  tar  paintings. 
Tt  was  laid  5  in.  thick,  the  traffic  was  1,982  tons  daily, 
and  the  width  of  the  carriageway  32  ft.  Most  of  the 
traffic  was  heavy  commercial  motor  wagons.  The 
Blackpool-Preston  road  length  of  tar-macadam,  laid 
5  in.  thick,  required  annual  tar-spraying.  The  traffic 
was  600  tons  per  day.  And  340  tons  was  mechanically 
propelled.  The  great  disparity  between  the  summer 
and  winter  traffic  on  this  road  made  it  impossible  to 
give  an  average.  The  difference  between  the  summer 
and  winter  traffic  wa.e  that  there- was  between  three 
and  four  times  as  much  in  the  summer  as  in  the 
winter.  During  the  four  mortths  of  the  summer  season 
in  Blackpool  they  had  twentj'-five  or  thirty  motor 
chars-a-bancs.a  day,  as  well  as  the  increase  in  the 
ordinary  moto'r  traffic.  In  another  case  a  road  26  ft. 
wide  carried  1,040  tons.  On  that  road  tarred  slag 
lasted  for  a  period  of  seven  years,  after  which  he  had 
to  relop  the  whole  length.  Mr.  Gettings  asked 
what  experience  they  had  had  in  retopping  tar- 
macadam  surfaces.  So  far  he  had  been  fortunate. 
With  the  one  exeeiition  he  had  jnst  mentioned  and 
one  other  on  a  trunk  road,  he  had  had  no  need  to 
retop  any  tar-macadam  road  in  the  county.  His 
experience  so  far  as  tar-macadam  was  concerned  was 
only  for  a  period  of  seven  years.  Short  lengths  were 
laid  perhaps  ten  years  ago,  but  these  were  not  of 
sufficient  importance  for  him  to  give  any  particulars 
of  them.  Then  Mr.  Gettings  asked  as  to  motor  'buses. 
In  Lancashire,  probably  owing  to  the  populous  areas 
being  so  well  served  by  the  tramway  systeni,  there 
had  been  no  expansion  of  motor  'buses.  His  roads 
were  not  suffering  from  that  form  of  traffic.  They  were 
suffering,  as  all  waterbound  roads  were'  in  the  last 
few  years,  in  that  they  required  repaving  with  some 
other  surface.  It  was  impossible  to  maintain  roads 
with  waterbound  surfaces  under  motor  'bus  traffic. 
The  first  length  of  Durax  paving  was  put  down  ten 
years  ago,  as  an  experiment  on  moder-ate.ly  trafficked 
"roads.  It  was  not  put  down  in  competition  with  iar- 
macadam  at  all,  but  as  an  experiment  purely;  the 
idea  being  that  if  a  rough-dressed  material  like  Durax 
could  be  obtained  at  a  suitable  price  it  would  be  a 
suitable  method  of  dealing  with  the  moderately 
trafficked  roads^roads  which  they  felt  they  could 
hardly  afford  to  pave  with  dressed  granite  setts  on  a 
concrete  foundation.  Mr.  Piatt,  of  Rochdale,  agreed  with 
the  use  of  granite  setts,  Init  complained  of  the  smash- 
ing of  the  setts  by  the  modern  form  of  traffic.  There 
were  very  few  .surveyors  in  this  country  who  had  had 
a  longer  and  wider  experience  of  granite  setts  than 
Mr.  Piatt  bad.  He  thouaht  the  paving  in  Rochdale 
si>oke  for  itself.  Mr.  Piatt  had  examples,  and  good 
examples,  too,  of  all  kinds;  and  he  was  bound  to 
admit— though  he  argued  if  traffic  was  increased 
beyond  a  certain  point  it  would  still  be  economical 
to  put  down  granite  sett  paving— that  the  steel-tyred 
vehicle  was  considerably  shortening  the  life  of  granite 
paving.  There  were  lengths  of  granite  paving 
.which  had  been  down  for  fifty  years.  There 
was  granite  paving  which  he  had  put  down  twenty-five 
years  ago,  and  was  still  in  good  condition ;  but  the  last 
two  or  three  years'  effect  of  steel-tyred  vehicles  had 
been  very  disastrous  to  it.  Still  with  all  that  he  was  of 
opinion  that  (he  most  economical  pavement  for  heavy 
traffic  roads  was  a  granite  or  a  wood  pavement.  With 
regard  to  Rocmac,  he  had  not  u.sed  it  very  extensively. 
The  only  use  they  had  made  of  it  was  on  grad^ients 
which  would  not  permit  of  being  tar-sprayed.  The 
result  during  the  last  two  or  /three  years  had  been 
decidedly  satisfactory.  He  thought  the  treatment 
of  gradients  with  Rocmac  was  very  well  worthy  of 
exi>eriment.  Mr.  Piatt  agreed  with  him  as  to  the 
width  of  roads.  He  was  certainly  strongly  of  opinion 
that,  many  of  their  roads  were  too  narrow  for  present- 
day  traffic,  especially  their  rural  roads;  but  he  did 
agree  with  Mr.  Chapman  that  one  could  point  to 
many  places  where  corners  had  been  rounded 
and  roads  had  been  widened  where  the  new- 
conditions     were     certainly     much     more     dangerous 


than  they  were  l>efore.  He  travelled  the  pre- 
vious night  from  his  office  to  Blackpool  behind 
a  'n»t'or  char-a-banc,  and  his  apeedonieter  showed 
23  miles  an  hour.  The  driver  of  the  char-a-banc 
could  not  piissil.lv  liMve  done  it  before  the  improve- 
mcutis  had  l:ik,ii  |.l;hv.  It  did  not  add  to  the  safety 
or  the  longrvity  <>i  llu'  road  when  such  speeds  were 
run  on  it.  He  quite  expected  Mr.  Hadfield  would 
not  agree  with  his  suggestion  that  granite-sett 
paving  was  the  mast  economieall.  He  had  had  the 
])leasure  of  hearing  his  views  on  that  point  pre- 
viously; but  he  was  still  unconvinced.  Mr.  Finch 
asked  him  why  the  granite  tar-macadam  wa:s  not 
as  «a»isfa30tory  as  the  slag  tar-macadam.  The  whole 
of  his  work  had  been  done  with  materials  previously 
tarred.  His  experienice  was  that  granite  tarred- 
macadam  would  go  into  potholes  in  the  middle  of 
the  road.  He  did  not  say  that  it  was  a  failure  in 
all  cases.  Mr.  Price,  of  Lytham,  was  naturally  very 
proud  of  his  tarred  granite  roads.  They  were  very 
excelllent  Toads,  and  had  been  down  some  years. 
Ho  lived  in  Lytham,  and  thoroughly  appreciated 
them,  but  if  Mr.  Price  was  Ito  iput  his  tarred  granite 
roads  where  there  was  heavy  motor  traffic  they  would 
not  stand  very  long,  and  he  would  not  be  so  satisfied 
with  tarred  granite-macadam.  With  regard  to  the 
Durax  paving  which  Mr.  Stilgoe  mentioned,  the 
Durax  paving  they  had  laid,  aaid  they  bad  laid 
.si'verail  miles  of  it,  was  put  down  on  the  old  njac- 
adam  foundation;  it  was  not  put  down  in  any  ca.se 
on  a  concrete  found.ition,  and  generally  speaking  it 
had  been  very  .  siicvessful  indeed.  There  were 
lengths  outside  Liverpool  which  had  been  down 
ten  yeais.  had  had  no  repair,  and  were  still  in  good 
condition.  He  had  no  ex'perience  whatever  of 
Durax  jiaving  oai  a  oonorete  foundation.  Then, 
with  regard  to  Alderman  Miiirhead  and  the  taxing 
of  motor  wagons.  '  He  quite  agreed.  It  wouJd  be 
perfectly  ridiculous  for  a  commercial  coimty  like 
Lancashire  to  enter  into  any  harassing  policy 
against  motor  wagons.  At  tlie  same  time,  he  could 
not  get  away  from  the  fact  that  these  were  doing 
inunense  damage  to  their  roads,  and  contributing 
nothing  towards-  the  u;i)keep  of  them,  and  he  did 
thimk  a  reasonable  contribution  could  be  exacted 
from  them  without  interfering  with  their  u.sefulness 
or  development  in  any  way.  In  his  oipjinion  the 
ifso  of  rTibber  tyres  ought  to  be  made  compulsory. 

(To  he  continued.) 


County   Councils  and   New   Omnibus   Routes. — At  a 

meeting  of  the  County  Councils  Association,  on 
Wednesday,  the  Highways  Committee,  having  con- 
sidered the  question  of  iframing  a  general  policy  .for 
county  councils  in  regard  to  new  omnibus  routes, 
recommended  that  maps  be  prepared,  showing  new 
routes  of  traffic  and  roads  capable  of  carrying  'bus 
traffic,  and  that  as  far  as  possible  the  councils 
should  get  the  owners  of  omnihuises  to  oo-operate 
by  friendly  arrangements  as  to  the  routes  to  be 
u.sed.     These  reconunendations  were  agreed  to. 

St.  Paul's  Bridge.— In  the  House  Oif  Commons,  oii 
the  20th  inst.,  the  Minister  of  Munitions  was  asked 
whether  he  had  requested  the  authorities  who  had  in 
hand  the  purchase  of  property  necessary  to  form  the 
approaches  to  the  i>ro])Osed  St.  Paul's  Bj'idge,  to 
suspend  such  action  duriijg  the  war,  as  had  been  the 
course  imposed  upon  other  local  authorities  having 
in  hand  constructional  and  other  schemes  involving 
expenditure  of  money.  Dr.  Addison,  who  replied, 
said  the  Ministry  took  no  action  in  regard  to  request- 
ing the  suspension  of  the  purchase  of  property,  but 
only  in  regard  to  the  construction  or  demolition  of 
buildings.  He  was  unable  to  trace  any  communica- 
tion with  the  authorities  in  question. 

Edinburgh  Municipal  Economies.— It  was  reported 
at  the  Kiliul.iimli  Town  Council  recently  that 
cleansing  ex|M-n(litiiiv  h.id  been  reduced  by  nearly 
t7,(m.  On  the  fire  brigade  estimates  there  had 
been  a  saving  of  C4(in,  public  parks  and  gardens 
£1200  baths  £700,  public  libriirics  £1,100,  wash- 
houses  £500,  and  stre.ts  and  buildings  £12.000.  The 
decrease  in  revenue  from  private  lighting  wa^s  £l(),li)(10, 
and  from  jjublic  tigliting  £1,500.  Against  these  de- 
creases there  was  an  increase  in  the  revenue  from 
motor  i)Ower  of  ei,750.  making  the  nett  decrease  in 
revenue  £9,750.  On  the  expenditure  side  there  was 
an  increase  of  £2,000  lor  coal.  Over  all  the,  results 
for  the  year  they  were  left  witli  a  credit  balance  of 
C42,000.  '  ' 
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Organisation  in  Cleansing  VIork. 

By  BAILIE    ROBERT    MITCHELL,  Convener  of  the  Glasgow  Cleansing  ComuiiUei; 


A  paper  dealing  witli  tl'.e  various  hranolus  of  a 
cleaiisiu'^  superintendent's  work  was  presented  at  tlio 
ree<'nt  annual  conference  oi  the  Institute  of  Clciinsiiii: 
Superintendents,  by  Bailie  Robert  Mitchell,  convener 
of  the  Glasirow  Cleansiui.'  Committee. 

.\fter  expressing  pleasure  that  the  uienibers  of  the 
institute  were  so  aiive  and  up-to-dato  with  regard  to 
the  subject  of  mechanical  traction,  the  author  of  the 
paper  turned  to  the  question  of  the  cleaning  of  street 
gullies.  The  old  and  insanitary  system  of  doing  this 
work  by  means  of  ladles,  instead  of  by  the  new 
method  of  j>etrol  suction  pumps,  would  not,  he  con- 
sidered,  be   tolerated  after  the  war. 

In  connection  with  the  matter  of  the  shortage  of 
labour,  he  thought  it  would  be  interesting  to  know 
how  the  question  of  women  labour  had  been  dealt 
with  in  various  cities  and  towns,  both  as  regarded 
hours  and  wages.  Referring  to  the  disjwsal  of  old 
tins,  Baiiie  Mitchell  remarked  that,  while  many  towns 
were  not  obtaining  even  "scrap"  prices  for  these, 
others  were  getting  three  or  four  times  as  much.  "  How 
many  towns  represente^l  here  to-day,"  he  proceeded. 
have  introduced  a  system  of  waste-paper  col  lection  ?" 
This  could  be  made  to  pay  directly  during  the  war, 
bccau.se  of  the  big  price  to  be  obtained,  and  indirectly 
after  the  war,  because  by  keei>ing  all  paper  out  of 
bins,  the  weight  i>er  cubic  yard  of  the  refuse  which 
had  to  be  brought  to  t!ie  destructors  was  increased, 
tluLs  effecting  a  subslaiilial  saving  on  the  haulage. 
There  was  al.so.  of  course,  the  revenue  derived  from 
the  sale  of  the  paper.  A  valuable  product  from  des- 
tructors was  fish  manure;  yet  a  numl)er  of  towns 
were  still  burning  it.  When  war  broke  out  this  class 
of  manure  was  at  a  discount,  and  higher  prices  had 
since  been  obtained  than  ever  before,  jiroving  siu-ces.s- 
fully  that  there  was  a  home  market  which  only  needed 
cultivating.  .Another  source  of  revenue  was  the  clinker 
from  de.-tructors.  Dealing  with  the  necessity  for 
standardisation  in  connection  with  the  cleansing 
superintendent's  work.  Bailie  Mitchell  .showed  how 
matters  could  Ije  simplified  by  a  common  basis  being 
fixed  with  regard  to  the  preparation  of  tabular 
returns,  and  types  and  sizes  of  bins,  plant  and  appli- 
ances and  mortar-making.  Another  nuitler  that  had 
come  under  his  notice  was  the  difficulty  of  arranging 
convenient  times  for  the  removal  of  refuse  in  t<'rraee. 
cottage  and  villa  houses.  With  the  adoption  of  the 
portable  bin  system  new  difficulties  had  ari.sen,  more 
particularly  in  England,  owing  to  the  system  of 
housing.  Men  comiiieiieed.  a.s  in  former  years,  at, 
say,  G..'J<)  a.m.,  and  had  a  difficulty  in  getting  their 
first  load  owing  to  hoiisebolders  not  having  opened 
their  gates.  With  the  ;ishpit  system  this  was  not  a 
serious  matter,  as  only  one  or  two  required  opening. 
Now,  however,  it  was  necessary  to  open  scores  liefore 
breakfast.  What  was  lieing  done  by  various  authori- 
ties to  meet  the  difficulty  ?  Tie  knew'  of  one  city 
which  had  a  great  difheulty  in  this  respect,  the  work 
having  to  be  arranged  so  that  the  men  could  fetch 
any  load  near  the  destructor  so  as  to  get  liack  by 
breakfast,  whereas,  if  lireak'£a,st  were  taken  first,  the 
men  could  conmience  at  a  later  hour  in  the  n)orning, 
finrling  hou.seholder.s  out  of  bed.  gates  open,  and  able 
to  proceed  with  their  work.  The  work  could  then  be 
ort'ani.sed  in   the  most  economical   way  of  collection. 

In  proposing  a  vote  of  thanks  to  Bailie  Mitchell. 
Mr.  R.  Williamson  tManchester).  in  touching  uj)on  a 
number  of  the  ix)ints  r<ferred  to  in  the  paper,  said 
that  the  destructor  question  appeared  to  have  been 
shelvcfl  lately.  Many  jieople  were  going  l>ack  to  the 
old  idea  that  tipping,  although  objectionable,  was  the 
best  way  of  getting  rid  of  town  refuse.  If  they  took 
the  refu.se  to  a  tip,  thev  had  no  clinker  to  dispose 
of. 

Alderman  Eliott  (Newcastle)  seconded.  At  Newcastle 
they  had  engaged  women  at  6d.  an  liour  for  a  thirty- 
six  hours'  week  to  assist  in  the  cleansing,  and  tliey 
had  done  their  work  mo-t  successfully 

Mr.  W.  H.  Hamblkit  (Salford)  said  he  was  pleased 
to  learn  that  engineer-  were  beginning  to  take  an 
interest  in  the  di.sposal  of  clinker.  He  would  not, 
however,  like  it  to  go  forth  from  that  conference  that 
the  less  clinker  they  l;,id  in  .slab  the  better  the  slab 
was.    With  regard  to  -tandards,  the.sc  woidd  be  very 


useful.  They  had  often  .sat  at  conferences,  listened 
to  statements,  and  taken  them  back  to  their  homes, 
only  to  find  that  "all  that  glitters  is  not  gold." 

Mr.  W.  Gkeig  (Gla.sgow)  i)atd  a  high  tribute  to 
Bailie  Mitchell's  interest  in  cleansing.  In  Glasgow 
they  found  a  ready  market  for  street  sweei>ings.  The 
making  of  slab  depended  on  the  nature  of  the  clinker. 
Clinker  well  burned  should  find  a  ready  market  any- 
where.   In  Glasgow  the  demand  exceeded  the  supply. 

Mr.  J.  C.  Dawes  (Kcighley)  said  that  when  the 
Local  Government  Board  tried  to  standardi.se  results 
of  destructor  working,  they  were  so  diver.se  that  no 
one  could  unclorstand  them.  They  could  go  to  any 
length  in  standards.  Why  not  standardise  the  type 
of  man  to  sit  on  connnittees,  and  why  not  tiike 
Bailie  Mitchell  as  the  standard  ?  (Laughter.)  He  was 
surprised  to  .see  in  the  streets  the  kind  of  reeeiitaele 
used  for  house  refuse  in  Cardiff.  At  Keighley  their 
bins  were  placed  in  a  si>ecially  constructed  bin-house, 
and  not  allowed  to  stand  in  yards  or  at  the  bottoms 
of  gardens.  They  kept  the  refuse  in  a  standardised 
oak  tub.  which,  kept  free  from  the  wet,  lasted  four 
times  the  length  of  the  ordinary  bin.  Mr.  Dawes 
urged  that  cleansing  superintendents  should  Iry  and 
manufacture  a  iniiforni  disinfecting  powder. 

The  Pkesibknt  (Mr.  W.  Harpur).  deiiliiig  with  the 
question  of  the  collection  of  waste  paper,  .said  the 
shopkeeiicrs  in  Cardiff  ])laced  their  waste  paper  in 
ba'.'s,  and  the  cleaners  collected  these  bags  and  took 
them  away.  The  corporation  made  no  charge  for  this 
collection.  Previous  to  the  war  this  waste  paper  was 
taken  to  the  marine  store  dealer,  and  he  paid  them 
I5s.  and  10s.  a  ton,  delivered  at  his  premises.  At  the 
present  time  they  took  the  paper  to  their  own  depots 
and  people  gave  them  Z3  a  ton  for  it.  The  sho])- 
keepers  provided  their  own  bags.  As  to  the  collection 
of  ordirary  house  wa.ste  pajjor,  a  bag  was  slung  on 
the  back  of  their  refuse  carrier,  into  which  the  men 
put  the  clean  paper,  brought  it  back  to  the  depot, 
and  it  was  sold  at  the  same  price.  That  was  an 
addition  they  had  had  since  the  price  of  paper  had 
gone  up.  In  Cardiff  they  had  no  demand  whatever 
for  clinker.  They  would  be  glad  to  give  it  nvniy. 
There  was  no  demand  even  for  the  manure  from  the 
sewage  screens.  Con.scqnently,  niamne  and  clinker 
were  practically  wasted.  He  congratulated  Mr.  Davves 
ui)Oii  the  bin  arrangements  at  Keighley.  Exce])t  in 
the  main  thoroughfares,  the  refuse  collection  fiom 
private  residences  at  Cardiff  was  mainly  done  al 
night,  and  they  found  the  arrangement  workitl 
exceedingly  well. 

Bailie  Mitchell,  replying  to  the  discussion,  said 
that  they  had  120  women  working  in  the  cleansing 
department  at  CJIasgow  at  the  present  tiimc.  They 
worked  from  forty  to  forty-eight  hours  per  week 
and  were  ])aid  6d.  an  hour.  They  had  30  tons  a  week 
of  old  paper,  and  the  sale  brought  in  a  handsome 
revenue.  In  the  colJ(«;tion  women  volunteer  reserves 
had  played  an  important  i)art.  They  had  reci's.ses  for 
putting  bins  into  at  Glasgow,  the  same  as  at  Keitrhiey. 
Dealing'  with  a  remark  made  by  one  of  the  s)ieakers  on 
the  previous  day.  Bailie  Mitchell  .said  that  at  Glasgow 
they  paid  good  wages  in  thecleansingdepartnient.aiul 
they  required  in  normal  times  able-bodied  men.  Hi- 
could  never  understand  how  it  was  that  cleansini.' 
authorities  .seemed  to  hang  their  heads  in  <'onnection 
witlrthe  work  they  were  doing.  In  Scotland  their  sani- 
tary department  was  quite  apart  from  their  cleansing 
department,  but  he  recognised  that  there  was  a  great 
deal  more  credit  given  to  the  sanitary  de])art.ment 
than  to  the  cleansing  department  for  the  reduce'l 
death  rate  in  our  cities. 


Open-air  Bath  for  Chesterfield. — An  open-air  swim- 
ming bath,  |ii-es(_'ji(ed  lo  the  borough  of  Chestorfielld  by 
Alderman  C.  P.  Markham,  of  Ringwood  Hall,  was 
offieiall,y  opened  on  Wednesday  by  the  mayor  (Alder- 
man E.  Sh<'ntall). 

Galway  County  Surveyorship. — The  Galway  County 
CouikII  are  inviting  ;ip|jlicatioiis  for  the  post  of  county 
surveyor  for  the  Eastem  Division,  at  a  salai-y  of  i.'i.'jO, 
with  an  allowance  for  expenses  not  exceeding  £100. 
Applications  should  be  sent  in  by  Monday,  July  31st, 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invites   the   co-operation  of  Sdetbiob   readers  with  a  view   to  making  the  information  given  und 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  liave  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Dublin  T.C. — The  city  council  on  Monday  adopted  a 
recommendation  sanctioning  plans  far  the  i-ebuilding 
of  premises  in  a  numbei'  of  streets  in  tlie  area  of  the 
recent  disturbances.  It  was  stated  that  the  Bill 
sanctioning  the  grant  of  compensation  for  loss  of 
property,  and  also  a  further  loan  to  the  coi-jjoration 
for  rebuilding,  would  probably  be  passed  within  a 
fortnight. 

Falkirk  T.C. — The  town  council  have  adopted  the 
recommendation  of  the  electrical  engineer  for  the 
erection  of  an  engineer's  workshop. 

Huddersfield  T.C. — It  was  stated  by  Alderman 
Smith,  chairman  of  the  Housing  and  Town  Planning 
Committee,  that  not  a  single  plan  for  a  dwelling-house 
had  been  passed  during  the  past  month. 

Nuneaton  T.C. — The  acting  borough  surveyor  has 
been  asked  to  prepare  an  estimate  for  repairing,  re- 
painting, and  re-roofing  the  bandstand  at  the  recrea- 
tion ground. 

HOUSING    AND    TOWN    PLANNING. 

Huddersfield  T.C. — Nnlire  has  been  given  of  the 
intention  of  the  town  cnuncil  to  apply  for  authority  to 
jjrepare  three  additional  town  jdanning  schemes. 

Newcastle-upon-Tyne  T.C. — The  city  engineer,  Mr. 
W.  J.  Steele,  reports  that  very  little  progress  has 
been  made  in  the  three  town  planning  schemes,  but 
in  the  case  of  Area  No.  2  (Walker  and  part  of  Heaton) 
an  important  decision  has  been  arrived  at  by  pro- 
viding that  the  scheme  shall  include  part  of  a  road 
which  will  foi-m  a  direct  route  between  the  city  and 
the  coast.  If  the  neighbouring  authorities  include  the 
remaining  parts  of  the  road  in  their  schemes,  then, 
instead  of  the  present  tort.uous  and  narrow  roads  with 
heavy  gradients  in  some  places,  the  new  road  will  be 
a  direct  line  commencing  at  Chillingham-road,  passing 
through  Longbenton  and  Wallsend,  and  terminating 
at  Queen  Alexandra-road,  Tynemouth.  The  length  of 
the  new  road  will  be  about  4|  miles,  and  while  not 
decreasing  the  distance  by  the  present  road  to  any 
considerable  extent,  it  will  not  only  have  no  difficult 
bends,  but  will  have  that  advantage  of  vital  import- 
ance, easy  gradient,  which  governs  the  load  any  par- 
ticular vehicle  can  carry.  A  branch  road  between 
Wallsend  and  Monkseaton,  about  2g  miles  in  length, 
will  reduce  the  distance  between  Newcastle  and 
Whitley  by  just  over  1  mile. 

Selby  R.D.C. — The  council  have  replied  to  a  letter 
of  the  West  Riding  Public  Health  and  Housing  Com- 
mittee on  the  subject  of  a  town  planning  scheme  for 
Barlow  that  they  do  not  consider  the  local  circum- 
stances are  such  tliat  the  proposal  would  be  advisable 
at  the  present  time. 

MOTOR  TRANSPORT. 

Newcastle-upon-Tyne  T.C.  —  The  Watch  Committee 
recommend  the  tnwn  cnuucil  to  purchase  a  new  motor 
fire  engine. 

Rotherham  T.C. — A  light  motor  lorry  is  to  be 
obtained  for  the  gasworks  department. 

Stretford  U.D.C. — It  is  proposed  to  purchase  a  light 
motor  lorry  for  the  removal  of  refuse. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Newport  Pagnall  R.D.C. — The  councd  have  agreed  to 
adopt  a  combined  srheme  of  scavenging  for  the  three 
Bi-ickhUls,  Wavendon,  and  Woburn  Sands.  The  esti- 
mated cost  of  a  central  depot  is  £300,  and  the  annual 
expense  of  the  work  £190.  A  comparative  statement 
showed  the  cost  to  be  £27  less  than  the  present  system. 

ROADS    AND    MATERIALS. 

Barnstaple  T.C— Tlie  boi-ough  surveyor,  Mr.  E.  Y. 
Saunders,  has  received  instructions  to  cari-y  out  tar- 
painting,  and  to  water  the  side  streets. 

Bentley  -  with  -  Arksey  U.D.C. — The  council  have 
accepted  the  offer  of  the  county  council  to  make  up 
the  road  margin  of  the  tramway  track  at  Bentley. 

Burnham    U.D.C. — Negotiations  are  proceeding    for 


borrowing  £4,746  for  the  completion  of  the  sea  front 
imiirovement  scheme. 

Farnborough  U.D.C. — A  tender  has  been  accepted 
for  the  s\ipply  of  limestone  macadam  at  10s.  lOd.  and 
lis.  lOd.  [K-r  ton. 

Greenwich  B.C.  —  Estimates  of  £3,144  have  been 
apj)  roved  for  resurfacing  work  and  repairs  to  footways 
and  channels  in  certain  roads. 

Herts  C.C. — The  Road  Board  have  made  a  grant  of 
£3,500  for  tar-dressing  sections  of  the  main  roads. 

Launceston  T.C. — The  surveyor,  Mr.   A.  W.  Grace, 

reported  that  the  question  of  damage  to  road  surface, 
more  especially  by  barred  wheiel  tractors,  was  a  very 
vital  one.  The  £700  allowed  them  by  the  county 
counoil  was  going  a  very  small  way  towards  the 
damiage   done   by  traction  traffic. 

North  Riding  C.C. — A  sub-committee  have  reported 
upon  the  proposal  for  a  road  from  Catterick  Great 
Bridge,  via  Catterick  Camp,  to  Richmond.  The  cost 
is  estimated  at  from  £7,000  to  £8,000.  The  county 
council  have  adopted  the  recommendation  of  the  sub- 
committee that  they  should  decline  to  take  the  new 
load  over  as  a  main  road.  The  estimated  annual  cost 
of  maintenance  is  £2,000. 

Paignton  U.D.C. — A  scheme  is  under  consideration 
for  the  widening  of  Preston  Sands-road. 

Westminster  B.C. — The  Works  Committee  are  ask- 
ing for  authority  to  spend  an  additional  sum  of  £1,000 
on  wood  blocks,  and  to  pave  Denbigh-street  with  wood 
blocks. 

Weymouth  T.C. — It  has  been  resolved  that  all 
streets  not  tar-sprayed  shall  be  watered  as  far  as 
possible. 

Wilton  R.D.C. — The  council  have  reached  an  agree- 
ment with  the  military  authorities  through  the  Road 
Board  for  the  repair  of  Devizes-road  during  the  ensuing 
year  on  the  basis  of  a  grant  to  the  council  of  the  full 
amount  usually  provided  for  ordinary  maintenance. — 
The  surveyor,  Mr.  R.  A.  Skelton,  reported  that  he 
had  prepared  an  estimate  for  the  rejiair  of  the  middle 
section  of  the  New  Cut-road,  which  had  been  badly 
damaged  by  military  traffic.  The  lower  section  of  the 
road  and  the  upper  section  of  the  road  had  both  been 
repaired,  leaving  the  centre  portion  to  be  dealt  with. 
His  estimate  amounted  to  £712.  He  had  com- 
municated with  Major  Stallard  on  the  matter,  and  had 
received  a  letter  from  him  offering  £8  for  the  work  ! 
The  clerk  read  a  letter  showing  that  the  offer  of  £8 
was  arrived  at  by  taking  £40  as  the  annual  cost  of 
maintenance  of  the  road.  The  usual  cost  of  this 
section  would  be  £16,  but  the  council  spent  nothing 
for  the  two  years  ending  March  31st  last,  and  it  was 
therefore  suggested  that  £8  would  cover  the  cost  of 
repair.  The  council  in  declining  Major  Stallard's  offer 
asked  that  fuither  consideration  might  be  given  to  the 
matter  by  the  military  authorities. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Branston  R.D.C. — It  was  reported  that  the  Local 
Government  Board  had  consented  to  the  modification 
of  the  scheme  of  Boultham  sewage  disposal  works,  and 
that  the  Public  Works  Loan  Commissioners  had  agreed 
to  advance  a  loan  of  £350. 

Clones  U.D.C. — A  deed  has  been  sealed  with  the 
L'lster  Bank  for  a  loan  of  £700  for  the  purpose  of  com- 
pleting the  sewerage  scheme. 

Droxford  R.D.C— It  is  proposed  to  can-y  out  flood- 
prevention  works  at  Hambledon. 

Llandilo  R.D.C. — An  estimate  is  to  be  prepared  of 
a  ])roposed  scheme  for  the  inclusion  of  Llandebie  in 
the  main  sewerage  scheme  for  the  Amman  Valley. 

Sittingbourne  R.D.C— Plans  are  to  be  prepared  for 

sewerage  works  at  Rainliam  estimated  to  cost  £150. 

Wombwell  U.D.C— The  surveyor,  Mr.  W.  Quest, 
has  leceived  instructions  to  prepare  plans  and  esti- 
Miati-  for  sewerage  works  at  Lundhill  Fields. 

WATER,    GAS,   AND    ELECTRICITY. 

Belfast  R.D.C. — The  council  are  considei-ing  the 
([Uestion  of  the  water  supply  at  Lower  Wliitehouse, 
and  are  meanwhile  in  negotiation  with  the  Belfast 
Water  Commissipiiers. 
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Bideford  T.C. — Mr.  Moore,  ol  Messrs.  Moore,  Bat«- 
iiuui  .X-  Fox,  t-ngineers.  ivporting  on  a  scheme  for 
augmenting  the  water  supply,  states  that  a  reservoir 
of  27.1)00,000  gallons  could  be  constructed  at  Jeiuiett's 
stream,  which  would  be  abundantly  supplied  by  the 
available  collecting  area,  which  excisxls  900  acres,  and 
would  yield  at  least  330.000,000  gallons  per  annum. 
The  water  impounded  would  be  pumped  to  the  council's 
service  resenoir  on  the  Buckland  road,  a  distance  of 
about  i  mile,  by  pumps  .ictuated  by  engines  supplied 
by  gas  from  a  gas-producor  plant.  The  cost  of  pump- 
ing is  estimated  at  about  (.100  for  twenty-four  weeks, 
the  probable  time  requir.d.  A  sample  of  the  water 
taken  from  Jennett's  stnam  was  favourably  reportixl 
on.  The  town  would  be  wholly  supplied  from  (Jamma- 
ton  resenoir  during  tlie  six  winter  months,  and  it  would 
supply  3,000,000  gallons  pt-r  month  during  the  summer. 
Tlie  new  scheme  is  designed  to  provide  the  remaining 
3,360,000  gallons  per  montli  during  the  summer.  On 
the  basis  of  such  prices  as  may  be  anticipated  at  the 
termination  of  the  war.  the  scheme,  inchidins.'  10  jier 
cent  for  contingencies,  is  estimated  to  cost.  £13. .588, 
The  town  council  have  ap()roved  the  repoi-t  and  re- 
ferred it  back  to  the  Waterworks  Committee  for  further 
consideration. 

Blackburn  T.C. — The  (las  Committee  recommend 
an  increase  of  the  carbonising  plant  at  the  Cireonbank 
works,  the  construction  of  a  complete  tar  distillation 
plant,  and  the  installation  of  boosting  machinery. 
The  estimated  cost  of  the  proposed  works  is  i'85,000, 

Bradford  T.C. — Upon  tlie  suggestion  of  the  Central 
Coal  and  Coke  Supplies  Comtnittee  a  conference  has 
taken  place  between  representatives  of  the  city  council 
and  the  Shipley  Urban  District  Council  to  consider  the 
question  of  the  inter-coniu-ction  and  joint  working  of 
the  respective  electrical  supply  undeiiakings,  in  view 
of  the  increasing  diffirulty  of  obtaining  coal,  .\fter  a 
general  discussion  tlie  (■<iiiference  found  it  impossible 
to  decide,  on  the  infonnalion  before  them,  wheth<-r 
any  very  considerable  e<onomies  could  Ix'  efft-ctod  by 
the  linking  up  of  the  twn  systems.  It  was  therefore 
decided  that  the  two  engineers  should  look  into  the 
matter  and  make  reports  to  their  committees,  and  that 
after  these  reports  had  been  considered  the  repre- 
sentatives of  the  two  authorities  should  again  m<H't 
and  discuss  the  question, 

Burton-on-Trent  T.C. — A  scheme  has  beon  apjnoved 
provisionally  for  lighting  the  main  streets  by  <-lec- 
tricity,  the  lamps  to  be  suspended  at  different  parts 
of  tile  tramway  routes. 

Donaghadee  U.D.C.  -The  Board  of  Trade  have 
writU-n  intimating  that  they  have  derided  to  defer 
consideration  of  the  revocation  of  the  Donaghadw^ 
Elertiic  Lighting  Drder  tor  a  further  period  of  twelve 
montlis  from  August  18fh  next. 

Hull  T.C. — The  revenue  account  of  the  water  under- 
taking for  last  year  shows  a  nett  balance  of  £17,823, 
while  till-  nett  profit  of  the  gas  undertaking  fell  to  £46. 

Kelghley  T.C. — The  tenders  of  the  Chemical  Engi- 
neering Company  and  Wilton's  Patent  Furnace  Com- 
pany, at  £1.KK),  hav<'  been  accepted  for  a  wash-oil 
distillation  plant  at  the  gasworks  for  the  extraction  of 
benzol  and  toluol,  and  the  tender  of  Messrs.  Clapham 
Brothers,  at  £1,028,  for  a  ball-washer  scrubber,  with 
acc(-ssories. 

Lurgan  U.D.C; — The  Board  of  Trade  have  granted 
the-  loiincil  an  extension  of  time  for  the  completion 
of  <-li-<tric  light  mains  for  a  period  of  one  year  from 
.\iigust  7.  1916. 

Penrith  U.D.C. — It  has  been  agreed  to  increase  the 
pric«  of  gas  t/)  ordinai-y  meter  consumers  from  2s.  8d. 
to  3s.  Id.  per  1,000  ft.,  and  to  reduce  the  quantity 
suppliefl  to  iirejiayment  meters  pi"  rata. 

Plymouth  T.C. — The  <  ias  Committee  recommend  an 
expeiidit ui<;  of  £1.3,0f)0  upon  the  purchase  of  gas  stoves, 
meters,  and  automatic  installations  required  during  the 
ensuingthreeyears.  The  electricity  revenue  account  for 
the  year  ended  March  31st  last  shows  a  total  income 
of  £.59,996,  and  expenditure  £34,782,  leaving  a  gross 
jirofit  of  £2o,214.  Out  of  the  gross  profit  all  capital 
charges  were  defrayed,  leaving  a  nett  jirofit  of  £2,48o, 
wliirh  the  committee  decided  to  add  to  the  reserve  fund, 

Southampton  T.C— It  has  been  decided  to  make  an 
additional  charge  of  10  per  cent  to  consumers  of  elec- 
trical energy,  making  a   total  advance  of  20  per  cent. 

Wood  Green  U.D.C— ITie  council  will  offer  no 
objection  to  the  Nortli  Metropolitan  Electric  Power 
Supply  Comjiany  extending  their  mains  from  Taylor's- 
lane  to  Wood  Green. 


MISCELLANEOUS. 

Winchester  R.O.C,  It  has  been  agreed  to  make  a 
representation  to  the  (jovernment,  to  the  County 
Councils  Association,  and  to  the  Rural  District 
Councils  Association,  it-)^ uesting  that  steps  should  be 
taken  to  amend  the  Defence  of  the  Realm  Act  by 
excluding  land  and  buildings  I'eqiUved  by  local  autho- 
rities for  carrj'ing  out  their  duties,  from  the  provisions 
of  the  Bill  now  before  Parliament,  By  this  it  is 
proposed  to  tuke  powers  to  retain  buildings  and  land 
requisitioned  for  a  period  of  seven  years  after  the  war 
if  required.  It  was  argued  that  great  hardship  and 
expense  might  bo  causixl  to  the  ratepayers  it  such 
were  the  case,  esi>ecially  with  regai-d  to  the  Winchester 
Hospit^al  taken  over  by  the  military  authorities  on 
Morn  Hill,  It  was  found  that  compensation  did  not 
wcirk  out  so  favourably  as  appeared  on  paper, 

Surrey  CC. — The  council  have  consented  to  the 
placing  of  seats  along  the  roads  at  Epsom  tor  the 
use  of  wounded  soldiers. 


PERSONAL. 


Mr.  J,  W.  GriffiUi,  engineer-in-chief  to  the  Dublin 
Port   and    Docks   Board,    has   resigned. 

Dr.  Siiiclavr,  the  county  medical  officer,  hais  under- 
taken temporarily  the  duties  of  sanitary  inspector 
of  Forfarshire. 

Mr.  J.  W.  Madeley,  si>ecial  drainage  engineer, 
Madras,  is  to  be  engaged  by  the  corporation  for  a 
further   term   of  three  years, 

Mr.  J.  S.  D.  Moffat,  manager  of  the  West  Ham 
Cor])oration  Traniv\ays.  has  been  appointed  manager 
of  the  Belfast  system,  at  a  salary  of  £800  per  aiinuin, 

Mr.  F.  Horbury,  surveyor  to  the  Ashby,  Lieicester- 
.s-liire,  Rural  District  Council,  lias  resumed  his  duties 
under  that  authority,  having  beeii  discharged  from 
the  Army  medically  unfit. 

Mr.  Alan  Bromley,  borough  surveyor  of  Godalming. 
is  recomniended  by  the  Selection  Ooniniittee  for  an 
advance  of  .salary  of  £25  as  from  April  1,  1916,  and 
a  further  increuse  of  C25  (rai.'^ing  the  salary  to  the 
maximum  of  £350  per  aniuim)  as  from  April  1,  1917. 

Mr.  H.  T.  Ridge,  surveyor  to  the  Romford  Urban 
District  Council,  is  serio^usly  indisjxised,  and  the 
chief  a.ssistant,  Mr.  W.  H.  Adiums,  has  lieeii  called 
u\^  for  service,  the  Central  Tribunal  having  dis- 
missed an  apiieal  made  on  his  behalf.  The  urban 
council  have  decided  in  the  circuimstanees  to  ask 
the  tribunal  to   review  the  c«se. 

OBITUARY. 

Mr.  J.  We.sterby,  suiveyor  to  the  Whitley  Upper 
(Yorks)  Urban  District  Council,  died  recently,  we 
regret  to  state.  The  council  have  aijpointed  as  his 
successor  Mr.  Abraham  Hardy,  the  assistant 
surveyor. 

fok    other    advertisements 

See  End  o{  Paper. 

OUNTY  BOROUGH  OF  BLACKBURN. 

AV.VNTEl)  at  once.  Temporary  Draughtsman 
for  Waterworks  Department.  Must  be  ineligible  for 
Military  Service.  Apply,  stating  sa:iary  required, 
exjierience,  and  full  particulars,  to  the  Borough  and 
Water  Engineer,   Town  Hall,  Blackburn.  (3,0-56) 

OURREY    COUNTY   COUNCIL. 

^      COUNTY   SUUVEYOR'S    DEPARTMENT. 

Temporary  Assistant  (ineligible  for  Military  Service) 
reauired  with  a  knowledge  of  Sui-veyor's  accounts, 
shorthand,  and  typewriting.  Salai-y  £3  per  week. 
Applications  and  testimonials  to  reach  the  undersigned 
by  Friday,  11th  August. 

A.  DRYLAND, 

County  Surveyor. 
County  Hall, 

Kings  ton -on -Til  allies.  (3,057) 

WANTED,  TiiK  SuitvKYOii,  Vols.  24  to  42  in- 
clusive, and  Vol.  44,  in  pul>li,5hers'  cases  or 
unbound.  Offers  to  the  Publisher,  office  of  The 
Surveyor,    24,  Bride-lane,    Fleet^.street,    E.G. 

WANTED  immediately,  sell  or  hire,  6  to  S-ton 
Steam  Roller;  good  working  order.  FuW 
particular.-*,  and  lowest  cash,  to  Box  1,579,  office  of 
The  Sukveyor,  24   Bride-lane,   Fleet-street,   E.G. 

(3,058) 
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INSECTS  AND  DISEASE. 


THE   NATIONAL    LEAGUE'S    CAMPAIGN. 

Tlie  National  Leugiu-  fur  Physit-al  Education  ami 
Iniiiroveiiieni  again  call  imblic  attention  to  the  cam- 
paign against  insect  nests. 

This  league  hegair  an  anti  fly  and  vermin  caniiiaign 
liast  .suninier,  and  are  again  invoking  the  aid  of  the 
uunierou.s  orgaiiisia'tions  which  last  year  carried  out 
educative  work  to  help  them  to  wijte  out  insect  pests. 
The  movement  has  olitained  the  support  of  and 
promise  of  help  from  the  most  influential  of  ogani- 
jiations  — reliigioiis,  municipal,  and  social.  Sir 
Frederick  Treves  writes:  — 

"  I  am  glad  to  see  that  the  movement  for  the  pre- 
vention of  the  spread  of  epidemics  by  iiisetts  is 
making  isuch  vigorous  progress.  The  nnalter  is  one 
of  tlie  greatest  moment,  while  tlie  remedy  is  in  the 
hands  of  the  people  themselves.  It  is  not  so  nuich 
a  niiatter  of  combating  flies  as  of  overcoming  the 
■ignorance  of  those  wlio  regard  flies  merely  as  an 
annoyance.  Flies  ^and  other  vermin  constitute  a 
positive  and  acute  danger.  The  human  being  who 
'  would  not  hurt  a  fly  '  is  a  menace  to  the  public 
health  and  the  product  oi  a  perniicious  ignorance." 

Experience  and  experiment  show .  that  flies  have 
regular  breeding  places,  such  as  manure  heaps,  and 
if  steps  are  taken  to  keep  Uiese  covered  in  earth 
(which  incidentally  enhances  the  nianurial  vialue).  a 
considerable   blow   is   struck   at  the  fly   pest. 

Oliosely  associated  with  the  fly  problem  iis  the  ques- 
tion of  du'st  collection  in  London.  According  to  the 
league,  the  most  advanced  .local  authority  in  the 
administrative  area  of  London  is  the  Corporation  of 
the  City  of  Westminster.  In  no  other  borougli  is 
there  a  daily  collection  of  household  refuse.  Another 
field  ot  hygiene  in  which  this  'corporation  take  a 
leading  place  is  in  instituting  a  system  of  assistance 
and  advice  in  comhating  any  discovered  outbreak  of 
vermin.  Disinfeiction  is  done  by  the  council's  men 
■  without  cost  'and  without  fuss.  In  these  abnormal 
liimes  houses  hitherto  free  from  such  inflictions  are 
scimctimes  confronted  with  the  problem,  and  this 
e.vpert  aid  is  at  the  disposal  of  the  residents  oi 
Wi"stmin.ster. 

The  iNatiional  League  through  the  many  channels 
invoked  in  the  cause  are  distributling  thousands  of 
In.iflels  for  the  education  of  the  masses.  The  rules 
laid  down  are  simple  and  .sunnnary:  Kill  all  flies; 
screen  all  food;  burn  animal  and  vegetable  refuse; 
keep  the  dustbin  covered  and  dry. 


Public  Health  Law.— This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
siifTiciently  for  its  purpose,  including  such  matters  as 
higliways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 

The  Use  of  Crude  Tar  for  Roads.— The  March  Urban 

D;istrict  Council  re<-e;ved  recently  a  letter  from  the 
Ministry  of  Munitions  asking  fgr  an  immediate  ex- 
planation of  their  action  in  using  crude  tar  for  road 
purposes,  an  .action  "contrary  to  the  regulations, 
and  which,  by  involving  a  waste  of  raw  materials 
required  for  the  manufacture  of  explosives,  is 
o|.posed  to  the  natioiuil  interests."  The  clerk  was 
directed  to  reply  that  the  council  had  only  re- 
ceived ■■  suggestions"  not  to  use  crude  tar,  -and  to 
give  an  ».ssurance  that  no  more  would  be  used. 

Brighton  Electricity  Undertaking.  —  Acroiding  to 
the  accounts  of  the  Briglilon  Corporation  clccfncify 
undertaking  for  last  year,  there  was  a  loss  of  t.'i.llSli, 
in  consequence  of  the  abnunnal  increase  in  the  price 
of  coal.  Although  the  sales  of  electricity  dropped,  a 
revision  of  the  tariff  resulted  in  an  increased  revenue 
of  i:\m.  It  is  proi)osed  to  defray  the  deficiency  from 
the  reserve  fund,  but  the  Finance  Committee  point  out 
that  if  this  fund  was  written  down  to  current  values 
it  would  be  insufficient  to  meet  the  call  by  approxi- 
mately £1,000.  Owing  to  the  restrictions  on  street 
lighting,  the  revenue  was  depleted  by  £7,000.  and 
£2,102  was  jiaid  in  war  allowances  to  the  staff. 

•  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks,  Clerks  to  District  Councils,  and  other 
officers  and  members  of  local  authorities.  By  S.  G.  Turner, 
of  the  Middle  Temple,  Barrister-aULaw.  am.i.c.e.,  &o. 
London  :  St.  Bride's  Press,  Limited.     Price  IDs.  6d. 


THE  COST  OF  REFUSE  DISPOSAL.* 


By  W.  J.  Steele,  m.inst.c.e.. 
City  Engineer  of  Newoastle-on-Tyne. 
The  popular  opinion  that  a  profit  can  be  earned  in 
the  disposal  of  city  refuse,  or  that  at  least  the  present 
nett  expenditure  can  lie  gippreciably  reduced,  is 
questionable;  tlie  enoniious  bulk  in  comparison  with 
any  value  it  may  possess  renders  the  income  derived 
from  the  sale  of  its  usalile  components  a  very  .small 
proportion  of  the  cost  (pf  handling  it. 

Probably  the  most  simple  and  effective  means  of 
assisting  the  solution  of  the  problem  would  l>e  tiiat 
the  failure  on  the  part  of  any  householder  to  burn 
all  vegetable  and  similar  garbage  from  his  establish- 
ment should  be  an  indictable  offence.  Some  improve- 
ment has  l)een  effected  in  this  direction  voluntarily 
in  Newcastle-on-Tyne,  Imt  a  very  large  quantity  of 
uarbage  which  could  easily  te  burnt  by  the  house- 
holder   is  still  collecti'd. 

If  all  burnable  refuse  were  dealt  with  l>y  the  house- 
holder there  would  be  no  necessity  to  pass  the 
resultant  matter  through  the  public  destructors,  which 
undoubtedly  are  effectual  machines  from  the  public 
health  point  of  view,  but  they  are  costly  to  instal  and 
maintain. 

Destructors  will  always  be  required  to  deal  with 
the  refuse  from  markets,  slaughter-houses  and  similar 
institutions,  but  at  the  pre.sent  time,  during  the  winter 
])aiiticularly, Large  quantities  of  ashes  are  again  passed 
through  the  furnaces  at  the  destructors  owing  to  their 
being  mixed  with  garliage;  if  such  uaibage  were  elimi- 
nated the  ashes  could  lie  dejiosilcil  duccl  on  local  tips 
without  any  treatnienl.  and  tliciiliy  reduce  to  a  very 
considerable  extent  the  volume  of  refuse  dealt  witli 
at  the  destructors. 

In  Newcastle-on-Tyne,  during  the  year  ended  March 
31st  last,  133,296  tons  of  refuse  were  disposed  of;  ,'')0,853 
tons  being  depo.sited  on  tips,  37,413  tons  burnt  at  the 
destructors,  24,528  tons  sent  to  sea,  and  20,502  tons 
sent  by  rail  to  various  farms.  The  house  refuse 
amounted  to  98,324  tons,  which  is  equivalent  to  7'U7 
cwt.  per  head  of  the  iiopulation,  or  38'49  cwt.  per 
house,  and  the  cost  of  collection  and  disjiosal  was 
22'85d.  per  head  of  the  population,  or  lOs.  4'39d.  per 
house.  The  .street  refuse  amounted  to  34,972  ton.s — an 
average  of  138  tons  per  mile  of  highway  cleansed. 

About  four  years  ago  the  practice  of  making  a 
separate  collection  of  waste  paper  was  abandoned, 
owing  to  the  income  derived  therefrom  being  less  than 
the  expenditure,  but  with  the  greatly  increased  price 
paid  for  waste  pajier  the  work  has  now  been  resumed. 
At  the  present  time  about  5i  tons  are  being  collected, 
sorted  and  baled  each  week  at  a  nett  jirofit  of  aboilt 
£3  per  week. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sdrvbyor  readers 
with  a  view  to  malcino  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


APPLICATIONS  FOR  LOANS. 

Derby  T.C. —  £0,000  for  electricity  mains  and  motors. 

Loughborough  T.C. — £7,000  for  the  construction  of 
an  electric  cable. 

LOANS   SANCTIONED. 

Abercarn  U.D.C. —  £soo  for  a  dehydration  plant  at 
the  gasworks. 

Huddersfield  T.C-  £1,000  for  the  erection  of  houses. 
Killarney   R.D.C.— £;i,300  for  labourers'  cottages. 

Merthyr  T.C. —  ClO.tKtO,  expenditure  in  connection 
with  the  Taf  Feiiian  reservoir'. 

Wembley  U.D.C. —  L'!i.";o  for  sewerage  works  at  North 
Weiiiblev. 


Bethnal  Green  War  Bonuses.  —  Bethnal  Green 
Borough  Council  are  recommended  by  a  special  com- 
mittee to  grant  a  war  bonus  of  3s.  per  we^k  to  all 
permanent  officers  in  receipt  of  a  salary  not  exceed- 
iiiL'  L'2IH)  per  annum,  excejit  in  the  case  of  joint  appoint- 
in.  nls.  uIk  re  the  joint  salary  (excluding  ciiioluiiK'nts) 
d'ns  iii>l  c\i'c*ed  that  amount,  whin  the  bonus  shall  be 
Is.  ]ier  week. 


*  E-xtract  from  annual  report. 


JriY  3?.  1916. 


AND  COUNTY   ENGINEER. 
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LOCAL  AUTHORITIES  AND  OMNIBUS  ROUTES. 


THE  NEW  POWERS  UNDER  THE  EMERGENCY   ACT. 

At  the  monthly  nieeting  of  the  Weijteni  Dietiirt 
Ooniniittee  of  Stirling  Ccuiity  Council  application  was 
made  by  two  Glasgow  in  nor  hirers,  under  the  Local 
Government  (Emergency  Provisions)  Act,  for  permis- 
sion to  run  motor  'buse<?  over  the  roiids  of  the  District 
Committer  from  Glasgow  to  Aberfoyle. 

Mr.  Ripley  Ker  said  if  they  had  power  to  stop  or 
discourage  these  motors,  lie  thought  tliey  should  do 
so,  l>ecause  oi^lhe  great  damage  the.v  were  doing  to 
the  roads,  and  the  nece^-ity  for  conserving  the  petrol 
supply. 

Mr.  Watson  Murray  utriced  as  to  the  damage  to  the 
roads,  but  he  did  not  think  they  should  prohibit  the 
traffif.  as  it  was  br:ngjii_'  out  to  the  country  at  the 
week-ends  many  munition  workers  who  were  fully 
engaged  all  the  rest  of  the  week.  At  tlie  same  time, 
he  thought  the  owners  sliould  contrilmte  .something 
to  the  upkeep  of  Uie  roads.  It  was  mentioned  that 
in  tlie  Centntl  District  Ul.  per  ton  mile  was  imposed. 
It  was  referred  to  the  Koads  Conuinttee  to  consider 
the  matter. 


In  the  minutes  of  the  Highways  Committee  of  the 
Kastbourne  Rural  District  Council,  it  was  stated  that 
the  clerk  drew  attention  to  the  fact  that  the  I'iast- 
txturne  Corporation,  in  aildilion  to  prohibiting  i^'rtain 
roads  for  the  return  journeys  of  local  motor  cliar-a- 
banc.  had  recently  granted  three  Licences  to  the  South- 
down Motor  Services.  Limited,  to  run  motor  coaches 
between  Eastbourne.  Si'.ifurd  and  Brighton,  subject 
to  the  vehitles  not  enteriritr  the  town  by  certain  routes, 
whidi  vTould  entail  a  -till  further  increase  of  siicli 
heavv  traffic  over  the  di-trict  roads.  The  surveyor. 
Mr.  \V.  Walker,  reportc  1  iliat  he  was  taking  a  census 
of  this  traffic  at  Jevingt.in. 

After  discussion,  it  was  resolved  tliat  the  clerk  be 
auiliorised  to  confer  with  Mr.  A.  J.  Lees,  Parliamen- 
tary acent,  and,  if  neci  --ary,  the  Local  Government 
Board,  and  ascertain  the  position  of  the  council  in 
regard  to  dealing  with  such  user  of  district  roads. 


At  the  meeting  recoiitly  of  the  Ejist  Westmorland 
Rural  District  Council,  tlic  clerk.  Mr.  W.  Hewitson, 
reported  tlxat  he  luid  yceived  from  the  county 
council  the  reL'ulation-  under  ««ec.  20  of  the  Local 
Government  (Emergen'  \  Provisions)  .Act,  1916,  re- 
lading  to  omnibus  ron''  -  Tlie  letter  suggested  that 
the  various  highway  auih  irities  in  the  county  should 
get  the  e-ounty  council  t  .  act  for  them  in  that  mattir. 
It  would  i>e  difficult,  it  jvas  exphiined.  for  each 
a\ithority  to  Oict  by  itselt.  and  the  larger  body  would 
\>e  in  a  l>etter  position  to  do  wliat  was  necessary. — 
The  clerk  stated  that  tli^  re  was  also  a  conwnunication 
from  the  Lanca.^hire  C'lnity  Oouneil  suggesting  the 
combination  of  countii  -  for  the  purpose,  and  to  pro- 
vide through  roads  from  one  county  to  another.  Mr. 
Milne,  clerk  to  the  Westmorland  County  Council, 
suggested  tli.at  rural  and  urban  counci'ls  slioiild 
adojit  a  rft.'wiution  rcqut  -ting  the  county  council  to 
aicl  for  tlieni  in  the  mattir. — Mr.  .1.  Kilner,  highw-ay 
surveyor,  said  he  thought  that  would  be  the  better 
course,  but  at  the  same  time  it  was  a  moot  point 
whether  each  separate  authority  should  he  repre- 
sented on  any  conimitt'  e  that  was  appointed  to  carry 
out  the  object.  Sn>all  authorities  shmild  retain  .some 
hold  over  tlieir  own  h  L'hways.  It  would,  however, 
Ije  a  great  mistake  for  individual  districts  to  act 
singly. — The  clerk  said  the  saggestion  was  that  the 
local  authorities  should  delegate  their  powers  to  a 
central  authority.— After  further  di.scussion  it  was 
decided  to  adjourn  th'  matter  for  consideration  at 
the  Kirkby  Stephen  ni-^eting. 


Electricity     Supply     at     Holmfirth The     Ifolnifirtli 

f'rl>an  Di.-triet  Counfil  electricity  undertaking  was 
formally  opened  recently.  The  buildings  are 
of  sufficient  size  to  allow  for  three  generating  plant.s — 
two  of  )(I0  kilowatts  capa^  ity  and  one  of  Cd  kilowatts— 
but  the  present  plant  is  for  160-kilowatts  only.  Tlie 
power  is  supplied  by  two  '.'as  engines,  and  there  is  a 
suction  gas  plant.  The  tattery  is  arranged  with  tanks 
of  sufficient  .si7/R  to  contan  eleven  plates  having  an 
output  of  348  ampere  hours.  The  mains  for  distribut- 
ing the  energy  are  arranged  upon  the  three-wire 
.sy.stem,  carried  upon  rti-el  poleis.  The  .streets  will 
be  lighted  by  electricity,  and  the  council  are  making 
a  start  with  thir'ty-one  jirivate  consumers. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


SOUTH-WESTERN  DISTRICT  MEETING. 

A  Soutli-Westcrn  District  meeting  of  the  Institu- 
tion of  Municipal  and  County  Engineers  is  to  bo 
hold  at    Exinouth    to-uimrow   (Saturday). 

Programme. 
3.0  p  m. — Meet  at  council  offices,  where  Mr.  County 
Councillor    Crews,    chairman    Roads    Com- 
mittee,   E.xniouth    Urban    District   Council, 
will  receive  the  members. 
Read  minutes  of  previous  meeting., 

3.15  p.m. — Proceed  to  the  Marine  Drive  Works  for 
inspection,  where  Mr.  Hutton  will  describe 
the  works.  The  works  comprise :  Just 
completed,  approximately  i  mile  of  bulk 
concrete  sea-wall,  built  by  Lord  Clinton 
(Engineers,  Messrs.  Douglass,  Lewis  and 
Douglass) ;  approximately  i  mile  of  rein- 
forced concrete  and  masonry  sea-wall,  built 
by  the  Exmouth  Council  (engineer,  Mr.  S. 
Hutton). 

In  connection  with  the  above  and  now  in 
course  of  construction  by  the  Exmouth 
Council :  Approximately  1  mile  of  reinforced 
concrete  carriageway,  40  ft.  wide,  with  25  ft. 
of  footpaths  (engineer,  Mr.   S.  Hutton). 

Arrangements  are  being  made  with  the 
!ont,ractors  to  keep  the  men  working  during 
the  inspection. 

5.0  p.m.— Tea  at  the  Undercliff  Tcuiiis  Pavilion 
(adjoining  the  works)  by  invitation  of  Mr. 
Crews  and  Mr.  Hutton;  after  which  Mr. 
Hutton  will  be  glad  to  answer  any  questions 
arising  out  of  the  inspection. 

EASTERN    SUB-DISTRICT    MEETING. 

An  Eastern  Suli-District  meeting  (Norfolk,  Suffolk 
and  Cambrid.L'e)  will  be  held  at  Sheriiighani  to-morrow- 
(Saturday). 

PllOGR.\MME. 

12.30  p.m.— Meet  at  council  oflices,  where  Mr.  H.  R. 
Johnson.  J. p..  chairman  of  the  Sheringham 
Urban    District    Council,    will    receive    the 
members. 
Read  minutes  of  previous  meeting. 
Paper  on  "Nine  Years'  Work  at  Shering- 
ham," by   Mr.  F.  Hall  Smith. 
1.30  p.m.— Lunch  at  the  Sheringham  Hotel.     (Tickets 

2s.   6d.  each.) 
2.30    |>.m.— Resume    discussion— especially    Nationali- 
sation  of   (3oast   Protection. 
3.30  p.m.— Inspect  Protection  Work,   Shelters,  &c. 
4.30  i).m.— Afternoon  tea  at  "  Ormesby,"  by  invitation 
of  Mr.  F.  Hail  Smith. 

John  R.  Mead, 

Hon.  Suh-Dislricl  Secretary. 
Ipswich. 


A   Hampstead  Demolition  Order.— In  the  House  of 

Commons  last  waek  the  President  of  the  Local 
fiovernment  I'.oard  was  asked  whether  he  was  aware 
that  the  board  had  intimated  their  intention  of  con- 
finning  a  demolition  order  made  by  the  Hampstead 
Borough  Council  under  sec.  17  of  the  Housing,  Town 
Planning,  ttc,  Act,  1909,  in  reference  to  a  house  in 
Palmerston-road,  Kilburn,  although  the  house  had 
been  c^'rtificd  by  exjierts  to  he  perfectly  fit  for  human 
habitation  in  every  respect;  and  whether  the  board 
would  refer  the  matter  to  the  president  of  the  Sur- 
veyors' Institution,  the  president  of  the  Royal  Insti- 
tute of  British  Architects,  or  the  president  of  the 
■Medical  Officers'  Association  for  report.  Mr.  Long, 
in  reply,  said  that  no  intimation  had  been  given  of 
an  intention  to  confirm  the  demolition  order  refeiTcd 
to.  On  an  appeal  by  the  owner  against  the  Order,  the 
department  had  intimated  that  they  were  of  opinion 
that  the  making  of  the  Order  by  the  borough  council 
was  juslified,  but  lliey  wore  also  giving  the  owner 
an  opportunity  of  remedying  the  defects  which  had 
caused  tin-  house  to  Ije  considered  unfit  for  human 
habitation.  He  was  advised  in  all  these  matters  by 
vei-y  experienced  ofhcers,  and  he  saw  no  reason  to 
refer  this  .^(articular  matter  for  report  to  any  of  the 
gentlemen  mention<d  in  the  question. 
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CORRESPONDENCE. 

Etc   at-rip   ov  itavff  opa 

(One  man  doet  not  tee  evervthing.) 


THE    INSTITUTION    MEETING    AT    BLACKPOOL: 
ORPHAN   FUND. 

To  thf  Editor  of  The  Surveyor. 
Sir, — I  quite  agree  wi'th  Mr.  Frank  Massie's  letter 
.'in  yiour  .  columns  la?t  week,  sngge.sting  that  sur- 
veyons  who  attended  the  meeting  at  Blackpool  should 
send  on  their  subscriijtions  at  once  to  the  hon. 
treaisurer,  Mr.  O.  Olaude  Robson,  Municipal  Offices. 
Dyne-poad,  Kilburn,  London,  N.W.,  to  inake  up  the 
regrettable  loss  tliat  li'as  been  incurred  to  the 
Orphan  Fund  through  no  collection  l>eing  made  at 
that  gathering.  If  ever  there  was  a  time  when  this 
fund  is  needed  it  is  now.  The  drain  u)>on  it  will 
be   enomiouis. 

Memibers  should  'axjti  promptly  and  isend  a  sul^scrip- 
tion    Ic-day.     By   the  time   this    letter    appears     Mr. 
Robson  w'ill   have   received   mine.— Yours,   &e., 
Oswald  A.  Bridoes, 

Tow^l    Surveyor. 
Council   Offices, 
Bognor,   Sussex. 
July  'M,  1916. 


Road    Surveyors'    War    Bonuses Holland    ('.unty 

Roads  and  Bridges  Committee  have  recommeiided 
the  payment  to  each  of  the  district  main  road  sur- 
veyors of  a  war  bonus  of  £00  per  annum  for  motor 
cycle   allowance   and   otlier   expenses. 


APPOINTMENTS  VIGilNT. 

Official  and  similar  advbrtisbmbnts  keceived  dp  to  4.30  p.m. 
on  thdesdats  will  be  inserted  in  the  following  day's  1s8de, 
but  those  responsible  for  their  despatch  are  recotnmended 
to  arrange  that  they  shall  reach  The  SdbtbyoB  office  by  noon 
on  WEDNESDAYS  to  eusure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  [City  No.  lOiO)  subject  to  later  con- 
firmation  by   letter.  

SURVEYOR  AND  INSPECTOR. —July  29tli.— 
Darfield  Urban  District  Council.  £120  per  annum. — 
Mr.  W.   Robinson,   clerk,   17  Regent-street,   Barnsley. 

ASSISTANT  SURVEYOR.— August  2nd.— Elland 
Urban  District  Council.  £140  a  year.— Mr.  J.  Clark- 
son,  clerk.  Council  Offices,  Elland. 

SEWAGE  FARM  MANAGER.— AuL'ust  5th.— East 
Barnet  Valley  Urban  District  Council.  £2  2s.— £2  10s. 
per  week. — Mr.  T.  A.  Buckley,  clerk.  Council  Offices, 
Station-road,  New-  Barnet. 

TEMPORARY  MAIN  KOAD  SURVEYOR.— August 
19th. — Cornwall  County  Council.  £150  jier  annum. — 
Mr.  L.  D.  Thompson,  county  surveyor,  County  Hall, 
Truro. 

TEMPORARY  ASSISTANT  SURVEYOR.— Corpora- 
tion of  Tenby.  30s.  per  week. — Mr.  B.  Morley,  borough 
surveyor,  Tenby. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 

ON     TBDRSDAYS     will    be    inserted     in    the    following     day's     ISSCB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrveyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (.City  No.  10i6)  subject  to  later  con- 
firmation  by  letter.  

Buildings. 

GRIMSBY.— July  ;Jlst.— foj  the  erection  of  a 
temporary  fire  station,  for  the  corporation. — Mr.  H. 
Giltert  Whyatt,  borough  engineer  and  surveyor, 
Mnnicipal  Buildings. 

FALMOUTH.-July  .31st.— For  building  a  .sea  wall, 
for  the  corporation. — Mr.  H.  E.  Tresidder,  boiough 
engineer  and  surveyor.  Municipal  Offices. 

WEST  HARTLEPOOL.— August  1st.— For  ))uilding 
a  boiler-hou.se,  for  the  corporation. — Mr.  N.  F.  Dennis, 
borough  engineer  and  surveyor. 

MANCHESTER.— August  '2nd.— For  laying  a,  wood 
block  floor,  for  the  Board  of  Guardians. — Mr.  A.  J. 
Murgatroyd,    architect.    23   Strutt-street,    Manchester. 

BRIDGNORTH.— August  10th.— For  work  in  connec- 
tioa  with  the   construction  of  a  wall  at  U 'iiterliurn 


Bridge,  for  the  rural  di-trict  council. — Mr.  F.  Ricliards, 
surveyor    Oldbury.  Briil-north. 

Engineering:  Iron  and  Steel. 

DEW8BURY.— Auyu.st  .3rd.— For  the  supply  of  steam 
piping  and  fittings,  for  the  Board  of  Guardians. — Mr. 
C.  V^  Pickersgilj,  clerk.  Union  OflSces,  Wellington- 
street,    Dewsbury. 

HALIFAX. — August  5th. — ^For  the  reconstruction 
in  reinforce<l  concrete  of  Clark  Bridge,  for  tlie  corpora- 
tion.— Mr.  J.  Lord,  borough  engineer,  Town  Hall. 

SINGAPORE.— August  14th.— For  the  construction 
of  a  steel  bridge,  for  the  Public  Works  Department. — 
Chief  Clerk,  Colonial  Engineer's  Office,  Singapore. 

Roads. 

BERKHAMSTED.— July  31st.— For  the  supply  of 
flints,  for  the  urban  district  council. — Mr.  J.  R. 
Hadfield,  surveyor,  135  High-street,   Berkhamsted. 

BROADSTAIRS.— July  31st.— For  the  supply  of  500 
cubic  yards  of  pit  flints,  and  -160  cubic  yards  of  pit 
gravel,  for  the  urban  district  council. — Mr.  H.  Hurd, 
surveyor. 

TOTNES.— August  1st.— For  ripping  and  breaking 
stone  and  hauling,  for  the  rural  district  council. — Mr. 
H.  Vickery,  highway  surveyor,  Antrim-terrace,  Totnes. 

NORTHWOOD.— Augu.st  1st.— For  the  supply  of  700 
tons  of  tarred  slag  macadam,  600  cubic  yards  of  hand- 
picked  brick  or  good  concrete  hardcore,  and  clean 
clinker,  for  the  urban  district  council. — The  Surveyor. 

LEATHERHEAD.— August  1st.— For  the  supply  of 
130  tons  of  2k  in.,  60  tons  of  IJ  in.,  15  tons  of  |  in.  of 
slag  macadam,  and  8  tons  of  slag  dust,  for  the  urban 
district  council.— Mr.  Sidney  iR.  Drake,  surveyor. 
Council  Offices. 

ALDERSHOT.— August  1st.— For  the  execution  of. 
haulage  work,  for  the  urban  district  council. — Mr. 
F.  C.  Uren,  surveyor,  ilunicipal  Buildings. 

BASINGSTOKE.— August  10th.— For  steam  rolling, 
for  the  rural  district  council. — Mr.  R.  Forrester,  sur- 
veyor. Chequers-road,  Basingstoke. 

ROMFORD.— August  14th.— For  the  supply  of  920 
tons  of  granite,  for  the  rural  district  council. — The 
Higliway   Surveyor,   16a   South-street.  Romford. 

JOHANNESBURG.— August  14th-15th.— For  the  sup- 
ply of  1,600  tons  of  tar  or  tar  substitute,  for  the  muni- 
cipal council. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

LO.VDON.— August  15th.— For  the  supply  of  370,000 
creosoted  deal  paving  blocks,  for  the  county  council. 
—Chief  Officer,  L.C.C.  Tramways,  62  Finsbury  Pave- 
ment,  E.C. 

Sanitary. 

LANCHESTER.— July  Slst- For  cleansing  closets 
and  ashpits,  tor  the  rural  district  council.— Mr.  J.  R. 
Lupton,  surveyor,  Lanchester. 

TICIvHlLL. — August  1st. — ^For  the  removal  of  house 
refuse,  for  the  urban  district  council. — Mr.  J.  Walker, 
clerk. 

Stores. 

GOSPORT.— August  10th.— For  tfie  supply  of  arti- 
ficial stone  paving,  broken  stone  for  •macadamising, 
brooms,  castings,  cement,  lime,  dis^infectants,  stone- 
ware pipes  and  ironmongery,  for  the  urban  district 
council. — The   Suiveyor.  Town  Hall. 

ROCHESTER.— September  5th.--For  the  supply  of 
>oad  metal,  brooms,  horse  hire,  and  tools,  for  the 
corporation.— Mr.  W.  Banks,  city  surveyor,  Guildhall. 

Miscellaneous. 

WAKKINGTON.— August  2nd.— For  the  supply  of 
a  two-stroke  motor  bicycle,  for  the  corjioration.- Mr. 
F.  V.  L  Mathias,  liorough  electrical  and  tramways 
engineer,  Howley,  Warrington. 

HOLLINGBOURN.— August  3rd.— For  rebuilding 
the  side  of  a  liridge,  and  erecting  oak  fences,  for  the 
rural  district  council.— Mr.  H.  J.  Bracher,  clerk,  33 
Earl-street,  Maidstone. 

PLYMOUTH.— August  7th.— For  the  supply  of  a 
motor  van,  for  the  corixiration.— Chief  Constable, 
Central  Police  Office. 

WARSOP.— August  14th.— For  laying  out  a  portion 
(]f  the  new  burial  ground,  for  the  urban  district 
council.— Messrs.  Val lance  &  Westwick,  White  Hart- 
chambers,  Mansfield. 


The  Surveyor 

Enb  nDunictpal  an^  (Tount^  Engineer. 
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Minutes  of  Proceedings. 


The    Sheringham 

Meeting  : 
Coast   Protection. 


A  liiglily  successful  meeting 
)t  the  Eastern  Sub-District  of 
till-  Institution  of  Municipal 
and  ('i>unty  Engineers  was  held 
at  Sheringham  last  Saturday,  when  a  paper 
descriptive  of  the  municipal  works  of  tlie  district 
was  read  by  Mr.  F.  Hall  Smith,  p.a.s.i.,  the  sur- 
veyor to  the  urban  district  council.  Sheringham 
is  charmingly  situated  on  the  Norfolk  coast,  and 
in  recent  years  has  made  considerable  strides  as  a 
watering-place.  The  manner  in  which  the  de- 
velopment of  the  town  has  been  guided  by  the 
council  and  its  officials  reflects  no  little  credit  on 
all  concerned,  and  aui:ni-s  well  for  increased  pros- 
perity with  the  return  of  normal  conditions  on 
the  East  Coast.  For  example,  it  may  be  men- 
tioned that  the  seweraije  s)rstem  is  constructed  on 
modern  lines;  the  building  by-laws  were  revised 
twoyearsago;  newc«un<iil  offices  have  been  recently 
erected;  and  adequate  public  conveniences  have 
been  provided.  It  is  perhaps  worthy  of  note  that 
the  revised  by-laws  contain  a  provision  exempt- 
ing reinforced-concrete  walls  from  the  thickness 
required  for  brickwork,  provided  that  they  have 
the  strength  necessary  to  secure  ,duo  stability. 
This  form  of  by-law  ought  at  least  to  be  satis- 
factory to  the  countiil,  as  it  apparently  leaves 
them  to  say  in  each  case  whether  the  proposed 
construction  complies   with  the   by-law. 

Both  in  Mr.  llall  .Siiiiith's  paper,  and  in  the 
discussion  which  followed,  considerable  attention 
was  gi-ven  to  the  subject  of  coast  protection, 
which  is  of  supreme  importance  locally.  The 
original  sea  wall  and  promenade  ab  Sheringham 
were  constructed  in  1899-1900,  at  a  cost  of 
£19,9.50.  Nine  years  later  it  was  found  necessary 
to  extend  the  wall  over  a  hundred  yards  eastward 
to  the  East  Groyne,  as  the  sea  was  getting  behind 
the  old  works.  This  was  carried  out  by  direct 
labour,  at  a  cost  of  £i,155.  Further  works  were 
again  found  to  be  ne.cssary  after  the  great  rain- 
storm of  August,  1012,  which  caused  so  mucli 
damage  in  Norfolk.  '  'n  that  occasion  no  less  than 
5|in.  of  rain  fell  at  Sheringham,  and  the  lower 
portion  of  the  cliffs  a;  the  west  promenade^  were 
washed  on  to  the  beach.  To  meet  this  situation 
Mr.  Hall  Smith  reconunended  the  construction  of 
a  raised  promenade  and  shelter,  the  total  cost, 
excluding    the   shelter,    being    £765.     The    effect 


of  the  cost  of  tliese  sea  deyfence  works  on  the  rates 
may  be  fairly  estimated  if  it  is  borne  in  mind 
that  .the  present  rateable  value  of  the  district  is 
approximately  £23,000,  a  penny  rate  producing 
less  than  £100.  It  is  hardly  surprising  there- 
fore that  Mr.  Hall  Smith  should  have  con- 
cluded this  part  of  his  paper  with  a  plea  for  some 
form  of  Government  assistance  towards  works  of 
coast  defence,  which,  a.fter  all,  are  of  pational  as 
well  as  local  importance.  Sheringham  does  not 
stand  alone  in  this  matter,  as  was  clearly  shown 
by  the  trend  of  the  discussion.  For  example,  Mr. 
J.  S.  Hurst,  in  expressing  agreement  with  Mr. 
Hall  Smith's  views  as  to  Government  aid,  pointed 
out  that  Southwold  has  up  to  the  present  sunk 
a  capital  sum  of  £23,500  (considerably  more  than 
the  rateable  value  of  the  town)  in  fighting  the 
sea,  this  amount  not  including  any  elaborate 
promenades,  but  being  simply  for  necessary  works. 
It  will  be  seen  therefore  that  in  the  case  of  small 
seaside  towns  on  the  East  Coast  the  burden 
placed  on  the  rates  by  the  exectition  of  necessary 
coast  defence  works  is  wellnigh  intolerable.  It 
may  be  said  that  the  value  of  the  land  saved  is 
not  worth  the  cost  involved,  but  surely  this  is 
rather  a  narrow  view  to  take.  It  must  be  remem- 
bered that  when  once  land  has  been  lost  to  the 
sea  it  can  never  be  regained.  The  predominant 
interest  is,  of  course,  the  local  one,  and  it  is  n'qt 
suggested  that  the  whole  cost  of  sea  defence  works 
should  be  charged  to  the  national  exchequer. 
Unless  some  meastire  of  assistance  is  given,  how- 
ever, the, result  must  be  ihajt  no  work  at  all  will 
be  undertaken  in  many  districts,  while  in  others 
financial  con.siderations  will  lead  to  an  undue 
restriction.  Even  where,  as  at  Sheringham,  a 
bold  policy  is  undertaken,  the  resulting  burden 
is  such  as  no  body  of  local  iraitepayers  in  a  small 
town  ought  to  be  called  upon  to  bear  unaided. 


Progress 

in   the   Treatment 

of  Sewage. 


The  brief,  but  excellent,  re- 
•:€w  of  the  history  of  sewage 
iisposal  which  was  given  by  Dr. 
Barwise  in  his  presidential 
address  at  the  recent  annual  summer  conference 
of  the  Association  of,  Managers  of  Sewage  Dis- 
posal Works  at  Sheffield,  led  up  to,  and  dealt 
largely   with,   the  latest  meithod  of  treatment  by 
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means  of  activated  sludge.  One  of  the  other  two 
papers  read  at  the  same  meeting  gave  some  very 
interesting  results  of  experiments  carried  out  at 
Sheffield  with  the  same  process.  From  these  two 
papers,  which  api>eared  in  our  issue  of  July  14th, 
it  will  be  seen  that  aeration,  or  the  blowing  of 
air  into  the  sewage,  is  actually  only  needed  for 
the  pui-pose  of  activating  the  sludge.  In  most 
cases,  up  to  the  present,  air  has  been  used  both 
for  activating  the  sludge  and  for  bringing  it  into 
intimate  contact  with  the  whole  of  the  sewage, 
and  this  has  without  doubt  been  the  cause  of  the 
comparatively  large  volumes  of  air  required,  and 
consequently  of  the  high  cost  of  the  process.  Dr. 
Barwise  holds  the  view  iha/t  the  amount  of  air 
used  by  this  method  is  in  e.Kcess  of  what  :s  required 
for  aeration.  Mr.  Haworth,  the  author  of  the 
second  paper,  who  is  manager  and  chemist  of  the 
sewage  disposal  works  at  Sheffield,  after  carrying 
out  various  experiments  in  the  aeration  of  the 
effluents  from  primary  contact  beds  by  what  may 
be  termed  the  older  methods,  and  later  with  the 
addition  of  activated  sludge,  Cam©  to  the  conclu- 
sion that  as  only  a  small  proportion  of  the  air  is 
used  for  oxidation  in  activating  the  sludge,  and 
the  larger  proportion  for  mixing  the  sludge  with 
the  sewage,  it  might  prove  to  be  more  economical 
to  use  mechanical  means  for  the  latter  purpose. 
He  then  devised  an  ingenious  apparatus,  described 
in  the  paper',  by  means  of  which  the  sludge  and 
sewage  are  continuously  being  mixed,  and  at  the 
same  time  a  small  definite  quantity  of  air  is  carried 
into  the  liquid  a;t.  regular  intervals,  all  by 
mechanical  m.eans  and  without  the  use  of  an  air 
compressor.  Mr.  Haworth  claims  that  the  results 
of  this  experiment  show  that  the  aeration  by 
minute  bubbles  of  air,  such  as  through  porous 
tiles,  is  unnecessary,  and  that  mechanical  circu- 
lation, combined  with  minimum  aeration,  is 
efficient.  Although  the  mechanical  apparatus 
devised  by  Mr.  Haworth  is  small,  and  may  need 
considerable  modification  before  it  can  be  adapted 
for  dealing  with  large  volumes,  it  confimis  the 
principle  of  the  process  as  already  established,  and 
demonstrates  that  the  use  of  compressed  air  is 
not  essential.  This  is  a  great  step  in  advance, 
and,  as  stated  by  Dr.  Barwise  in  his  address,  it 
opens  up  a  new  field  for  thought.  Instead  of 
confining  their  attention  to  overcoming  the  diffi- 
culties which  had  arisen  in  the  economical  appli- 
cation of  compressed  air  for  activating  the  sludge 
and  thoroughly  mixing  it  wit-h  the  sewage,  engi- 
neers may  now  turn  their  energies  in  the  direc- 
tions indicated  by  Dr.  Barwise.  Some  of  the 
older  methods  of  aeration,  combined  with  mechani- 
cal agitation  of  one  sort  or  another,  may  be  found 
to  be  suitable,  and  the  greater  the  number  of 
experiments  that  are  made,  even  if  many  of  them 
fail  to  secure  entire  success,  the  sooner  shall  we 
arrive  at  a  method,  or  combination  of  methods, 
which  will  prove  to  be  both  efficient  and  eco- 
nomical. 


.    „^       .  The  question  of  the  liabilitv 

Animals  Straying    ^^  ^,^^  ^^^,^^^  ^^  ^^^.^^_^^^  ^^^.^^._ 

on  the  Highway.      .^^^    ^^    ^^^^    j^-^^^^^.^^    ^^^    ^ 

accident  caused  by  their  presence  is  one  that  has 
been  the  subject  of  several  judicial  decisions. 
Under  sec.  25  of  the  Highway  Act,  1864,  the 
owner  of  certain  specified  animals  found  straying 
or  l.ving  on  any  highway  is  liable  to  a  penalty  not 
exceeding  5s.,  plus  the  expense  of  removing  the 
animals  either  to  the  owner's  stable  or  to  the 
common  pound.  But  this  is  the  only  liability 
imposed  by  this  enactment,  and  it  applies  in- 
discriminately, whether  any  accident  or  damage 
has  been  caused  or  not,  and  irrespective  of  any 
question  of  negligence.  In  Hadwell  v.  Righton 
(1907,  2  K.B.,  345)  an  accident  was  caused  to  a 
cyclist  by  some  fowls  which  had  been  frightened 
by  a  dog,  and  it  was  held  that  the  owner  of  the 


fowls  was  not  liable,  the  accident  not  being  the 
natural  consequence  of  their  being  on  the  road. 
In  Higgins  v.  Searle  (100  L.T.,  280)  the  Court 
even  went  so  far  as  to  say  that  an  animal  stray- 
ing on  the  highY\ay  is  one  of  the  ordinary  risks 
taken  by  users  of  the  highway.  In  EJliif  v.  Ban- 
yard  (1911,  A.C.,  HM  a  cyclist  was  injured  by 
some  cows  which  had  stray-ed  through  an  open 
gate,  and  it  was  held  that,  in  the  absence  of  proof 
of  negligence,  the  owner  was  not  liable.  And  ia 
-Jonest  and  Another  v.  Lee  (28  T.L.E.,  92),  where 
a  horse  escaped  from  a  field,  owing  to  defective 
hedges,  and  injured  a  pedestrian,  the  owner  was 
absolved  from  liability. 

The  question  again  came  up  for  consideration 
in  the  recent  case  of  Heath's  Garage,  Limited,  and 
Another  v.  Hodges — noted  in  our  issue  of  June 
30th — which  is  of  considerable  interest.  This 
was  an  action  for  damages  for  injm-y  to  the 
plaintiff's  motor-car  by  a  sheep  belonging  to  the 
defendant  under  the  following  circumstances : 
The  ca-r  was  being  driven  along  a  public  highway 
near  Kenilworth,  at  the  moderate  pace  of  between 
16  and  20  miles  an  hour,  when  the  driver  saw  on 
the  road,  about  200  yds.  ahead,  a  number  of 
sheep  (which  had  strayed  from  the  defendant's 
land  through  a  gap  in  his  fence).  The  driver  put 
on  his  bra.kes,  and  most  of  the  sheep  got  to  one 
side  of  the  road,  but  two  jumped  from  a  bank 
on  the  near  side,  and  one  of  these  collided  with 
the  ear  and  damaged  the  steering  geai-.  The 
defendant  was  convicted  and  fined  under  sec.  25 
of  the  Highway  Act,  1864,  but,  of  coui-se,  this  in 
itself  was  not  proof  of  negligence  on  his  pai-t, 
since  that  section  applies  (as  already  indicated) 
to  the  owner  of  sheep  (and  other  specified  animals) 
found  straying  or  lying  about  on  a  highway, 
whether  the  animal's  presence  is  attributable  to 
any  negligence  on  the  part'  of  the  o«'ner  or  not. 
The  judge  of  the  Warwick  County  Court  held 
that  the  defendant  had  been  guilty  of  negligence, 
or  at  all  events  of  committing  a  nuisance  in  allow- 
ing his  sheep  to  stray  on  to  the  road,  aad  that 
the  accident  was  the  natural  consequence  of 
such  negligence,  and  he  gave  judgment  for  the 
plaintiffs.  This  decision,  however,  was  reversed 
by  the  Divisional  Court,  and  such  reversal  was 
atiirmed  by  the  Court  of  Appeal.  In  delivering 
judgment  in  that  Com't,  Lord  Cozens-Hardy  cited 
dicta  showing  that,  at  common  law,  the  owner  of 
laud  adjoining  a  highway  is  not  under  any  obliga- 
tion to  fence  his  land,  so  as  to  prevent  animals 
from  straying  on  to  the  road,  and  that  m  ordinary- 
circumstances  there  is  no  duty  to  prevent  harm- 
less animals  like  sheep  from  straying  on  to  the 
highway.  It  was  true,  said  his  lordsliip,  that 
under  the  Highway  Acts,  1835  and  1864,  penalties 
might  be  imposed  on  anyone  whose  cattle  were 
found  straying  on  the  road — that  was  a  new 
remedy  given  for  the  protection  of  the  public — 
but  it  did  not  render  a  man  liable  to  an  action  at 
law ;  the  fine  imj)osed  by  the  justices  was  the  only 
remedy  available.  To  the  plaintiff's  we  should 
think  this  last  suggestion  must  soutid  rather  a 
mockery,  and  there  seerns  to  us  to  be  something 
anomalous  in  the  state  of  the  law  wdth  respect  to 
this  matter  as  laid  do\\'n  in  this  case. 


An  Important 
Question. 


On  Monday  last  Mr.  Justice 
Bray  concluded  the  hearing  of 
the  case  of  the  Metroj^olitan 
Water  Board  v.  .l/cssrx.  Dich,  Kerr  <(!•  Co.,  Limited, 
which  arose  out  of  the  action  of  the  Ministry  of 
Munitions  in  temporarily  stopping  certain  works 
so  as  to  divert  the  labour  to  Government  work 
for  the  period  of  the  war.  It  appears  that  in 
July.  1914,  the  deifendants  contracted  to  construct 
for  the  plaintiffs  certain  works  known  as  the 
Littleton  reservoirs.  They  began  the  undertaking 
and   continued     at    work     until     February,    1916, 
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when  they  were  stopped  bv  the  Minister  of  l\luni- 
tious,  actang  under  the  Defence  of  the  Realm  Act. 
Being  unable  to  continue,  they  now  contended 
that  the  contract  was  at  an  end  ;  but  the  plaintilYs 
wished  the  contract  to  remain  in  foire  and  asked 
for  a  declar  ition  that  it  was  still  in  existence  and 
binding.  A  further  iioiiit  raised  turned  on  a 
clause  in  the  contract  which  provided  that  tools, 
plant,  and  materials  bnmght  on  the  sit«  by  the 
defendants  should  beiome  the  property  of  the 
plaintiffs  until  completi<in  of  the  work,  and  should 
not  be  removed  without  the  plaintill's'  consent. 
The  defendants  had  disposed  of  certain  tools, 
plant,  and  materials  which  tjiey  had  had  on  the 
site  be>fore  the  stoppage,  and  the  plaintiffs  asked 
for  damages  for  conversion.  By  their  defence, 
the  defendants  contended  that  by  reason  of  an 
order  to  stop  work  re<.-eivpd  from  the  Minister  of 
Munitions  they  could  nut  go  on  with  the  contract. 
It«  further  performance  became  impossible  and 
illegal,  and  it  came  to  an  end. 

The  aotual  facts  in  regard  to  the  stoppage  were 
that  on  February  21,  191 G,  the  Minister  of  Muni- 
tions gave  notice  to  the  defendants  that  they  were 
not  to  employ  any  more  workmen  for  the  time 
being,  as  they  were  wanted  elsewhere.  Certain 
machinery  and  material,  for  which  the  sum  of 
£40,000  was  receaved,  were  also  requisitioned  and 
sent  to  various  parts  of  the  country.  In  the  result, 
his  lordship  held  that  the  contract  was  not  abro- 
gated, that  under  Clause  10  all  the  plant  wiiich 
came  upon  tlie  site  bet-ame  the  limitwl  property 
of  the  board,  and  that  defendants  were  not  bound 
to  rei)ay  the  jnoncy  already  received  fnun  the 
Ministry  of  Munitions  He  granted  an  injiinctinii 
against  Messrs.  Dick,  Kerr  &  Co.  removing  any 
machinery  or  receiving  the  proceetls  of  the  sale  of 
any  machinery  remove<l,  or  which  might  hereafter 
be  renu>ved,  except  so  far  as  they  were  a<'tiiig 
under  the  order  of  the  Ministry  of  Munilious. 
The  dwision  is  of  very  irreat  importance  to  local 
authorities,  and  parliicularly  to  the  Metropolitan 
Wat«r  Board,  as  that  body  has  several  other  large 
works  in  hand  which  have  been  stopped  under 
similar  circumstances. 


Surveyors 

and 

Highway  Policy. 


The  i|uestion  of  highway 
policy  and  the  position  of  the 
surveyor  in  connection  there- 
with was  discussed  recently  (we 
gather  from  the  Connlri/  /lera/d)  by  the  Jleriden 
Rural  District  Council  iipoy  a  report  from  the 
Highways  Committee,  i:iviug  details  of  certa.in 
works.  The  exact  point  at  issue  was  the  extent 
to  which  in  the  present  abnormal  circumstances 
it  is  necessary  or  desiraljlc  to  limit  the  work  of  tar- 
painting.  The  report^  of  the  committee  was  baserl 
upon  the  necessity  for  immediate  economy,  and 
it  was  vigorously  opposed  by  certain  members  on 
the  ground  that,  although  tar-painting  unquestion- 
ably involves  iminetliate  <>xpense,  that  exi>en.se  is 
justifiable  in  view  of  the  ultimate  saving  upon 
roa<i  maintenance.  It  will  be  readily  understood 
that  we  have  not  the  h-asj  desire  to  quarrel  with 
this  view,  but  at  the  same  time  it  was  distinctly 
unfortunate  that  its  advocates  should  have 
attempte<I  to  make  the  <liscussion  an  opportiiuity 
for  attacking  the  surveyor.  It  appears  tlvat  the 
committee  in  reporting  a^  they  did  were  influenced 
by  the  recjuest  that  has  bi  en  made  by  the  Govern- 
ment for  restriction  in  thf  use  of  tar,  and  in  spite 
of  this  fact  it  was  sugL'fsted  by  certain  members 
that  it  was  the  duty  of  the  sui-veyor  to  dictate  to 
the  committee,  and  that  he  was  in  a  measure 
personally  responsible  fur  the  report.  One  mem- 
ber went  so  far  as  to  e.xpress  th^  opinion  that  the 
surveyor  should  do  sometliing  to  bring  the  matter 
definitely  before  the  council  and  get  their  de<u- 
sion  ;  and  this,  apparent  !y,  in  spite  of  (the  fact,  that 
the  council  alrea^ly  had  under  consiideratioii  a 
report  of  their  Highways  Committee  on  the  sub 


je^-t !  Whatever  view  may  be  taken  as  to  the 
c(urwtiiess  of  the  opinion  expressed  in  the  report 
uf  the  coniinittee,  we  imagine  that  it  will  be 
generally  agreed  that-  in  a  nratter  of  policy  of  this 
ktid  it  is  lu)  part  uftlie  duty  of  an  official  to 
repoi^t  to  the  council  behind  the  back  of  his  com- 
mittee, even  if  he  thinks  the  latter  body  to  be 
in  the  wrong.  The  proiier  course  to  be  followed  by 
the  council  if  tliev  require  a  repoiit  from  the 
surveyor  direct  to  themselves  is  obviously  to  pass 
a  resolution  to  tbat  effect  and  to  take  the  matter 
out  of  the  hands  of  the  committee  to  which  it 
has  been  referred  anil  with  whose  rejwrt  they  may 
disagree.  It  is  satisfactory  to  observe  that  the 
attack  on  the  surveyor  did  not  succeed,  and  that 
the  report  of  the  committee  was  ultimately 
adopted. 


Branston 
Rural  Surveyors 
Under 
the    Harrow. 


The  surveyors  to  the  Branston, 
Lines,  Rural  Distnict  Council 
have  been  evidently  experiencing 
lately  a  sample  of  the  tender 
niercie-;  o^f  the  local  councillor 
clothed  in  bfief  aiitluu-ity.  With  reference  to 
certain  proposed  new  works  in  the  dist.rict,  the 
War  Office,  through  a  divisional  officer,  requested 
that  (lie  council's  surveyor,  Mr.  T.  R.  Howitt, 
should  undertake  the  duties  of  clerk  of  the  works, 
and  it  was  re<^oiuinended  thait  he  be  paid  £46  per 
annum,  tlie  difference  between  his  Anny  pay  and 
his  present  salary.  The  surveyor  told  the  council 
that  he  would  have  ample  time  to  devote  to 
certaiii  council  work,  and  manifestly  the  proposed 
bargain  was  not  a  bad  one  for  the  council  or  for 
the  nation.  Even  this  fact  could  not  restrain  a 
councillor  from  indulging  in  a  series  o^f  sneers, 
during  which  he  remarked  sarcastically  that  it 
was  a  "  very  gtKxl  arrangement  '  (for  the  official), 
and  that  he  "  was  only  thinking  it  would  be  too 
economical  for  the  War  Office."  Then  another 
member  chimed  in  with  the  graceless  remark  that 
as  the  other  surveyors  "  had  very  little  to  do  " 
they  might  have  liberated  Mr.  Howitt  and  done 
tlie  work  themselves,  which  the  councillor  who 
first  spoke  agreetl  with.  This  elicited  a  protest  from 
Mr.  J.  W.  Watson,  one  of  the  surveyors  con- 
cerned, and  Mr.  Howitt  backed  him  up  in  i-eplying 
to  other  criticisms,  saying  it  was  evident  that  one 
of  the  critics  knew  nothing  about  the  work  he  had 
to  do.  This  tompteel  the  councillor  to  a  Parthian 
rejoinder  that  "  he  still  maintained  Mr.  Howitt 
had  a  far  better  job  than  most  surveyors.  He 
had  a  very  good  job.  If  he  could  get  a  better  he 
would  bo  gone  to-morrow."  Considering  what 
they  have  to  put  up  with  froiin  councillors,  it 
would  iuot  be  surprising  if  the  Branston  sui-veyors 
a<:-.ted  upon  this  latter  suggestion  ;  but  meanwhile 
it  is  at  all  events  consoling  to  note  that  they  follow 
the  <'oinmendable  praotace  of  countering  abuse 
with  a  dignified  and  spirited  defence. 


Electricity  Supply  Economies. — In  the  House  of 
Commons  the  Seeiotary  to  the  Board  of  Trade  was 
asked  whetlier  a  circular  had  been  issued  by  his  depart- 
ment urging  an  aii'angement  to  merge  electrical 
su])plies  with  a  view  to  saving  coal.  Had  he  con- 
sidired  that  new  cables  and  other  expense  might  be 
mressary  to  enable  such  plans  to  be  earned  out,  in- 
volving capital  ex  pond  it  lire;  and  would  enabling  legis- 
lation be  introduced  to  render  possible  the  desirable 
economies  which  the  Hoard  of  Trade  wish  to  effect)  in 
cases  where  statutory  authority  would  l>e  requii'ed? 
Mr.  Harcourt  said  tlu^  answer  to  the  first,  two  portions 
of  the  question  was  in  the  affinnative.  In  issuing  the 
circular  the  Board  of  Trade  had  not  in  mind  any  large 
schemes  of  interconnection  involving  heavy  capital 
expenditure  and  a  largo  use  of  material,  but  rather 
<i>ntetiiplat.ed  arrangements  between  undertakers  whose 
areas  of  supply  adjoined,  or  nearly  so.  He  did  not 
think  that  leKislaliun  for  Ijiis  purpose  was  recuiisite, 
but  should  till-  iiei<"-si(y  for  it.  appear  to  arise,  he 
would  he  pretiari-d  to  give  the  matter  full  con- 
sideration, 
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Sea  Front  Improvement  at  Exmouth. 

A   NEW   MARINE   PARADE. 


Exmouth's  Xew  Makine  Drive. 


Since  )iis  appointuient  .some  thirteen  years  ago, 
Mr.  Samuel  Hutton.  in  liis  capacity  as  surveyor  and 
water  engineer,  has  clone  much  to  add  to  the  attrac- 
tiveness of  Exmouth  from  the  point  of  view  of  the 
holiday  maker.  Evidence  of  bis  activitie.s  was  not 
wantins  when  in  May,  1912,  the  memher.s  of  the 
Institution  of  Municiiial  and  County  Engineers  paid 
a  visit  ot  inspection  to  the  town,  and  the  intervening 
period,  despite  the  advent  of  the  war.  would  seem  to 
have  witnessed  no  diminution  of  his  efforts.  At  the 
present  time  he  is  ensasred  in  the  carrying  out  of  an 
important  work  of  improvement  in  the  shape  of  a 
new  marine  drive,  which,  when  completed,  will  lie 
a  lasting  monument  to  his  skLll  as  an  engineer  and 
to  the  enterprise  of  the  local  authority  whom  lie  serves 
with  such  conspicuous  al)ility.  The  magnitude  of  the 
undertaking  will  be  apprec'iated  when  it  is  stated 
that  a  sum  of  more  than  £30,000  will  be  expended  in 
its  execution  ;  and  in  no  small  mea.sure  the  carrying 
out  of  the  scheme  has  been  made  possible  by  the 
generosity  of  Lord  Clinton,  the  owner  of  the  forp.«hore 
and  beach.  The  new  work  is  divided  into  three  sec- 
tions, one  part,  built  by  Lord  Clinton,  consisting  of  a 
bulk  concrete  wall  aliout  half  a  mile  in  length,  with 
certain  sloping  of  the  cliffs;  a  second  part,  built  by 
the  urban  council,  consisting  of  a  reinforced  concrete 
and  masonry  sea  wall  of  approximately  the  same- 
length;  and  the  third  part,  the  ■construction  of  a 
reinforced  concrete  carriageway  about  a  mile  in  length 
with  concrete  footpaths  (partly  reinforced')  behind  the 
two  walls,  this  also  bping  carjied  out  by  the  council 
under  the  supervision  of  Mr.  Hutton.  Both  walls 
have  l>een  carried  down  to  the  same  level— viz..  2  ft. 
below  ordnance  datum,  or  low  water  neap  tide  level. 

The  wall  constructed  by  Lord  Clinton  was  begun 
in  the  spring  of  1915  and  completed  la.st  summer, 
while  that  undertaken  for  the  council,  which  adjoins 
his  lordship's  wall,  was  commenced  in  May  last  year 
and  finished  a  little  over  two  months  ago.  The  former 
wall  is  of  mass  concrete  construction  and  affords  a 
good  example  of  heavy  concrete  work.  The  sloping 
of  the  cliffs,  which  has  pre.sented  the  usual  difficulties 
in  dealing  with  marl  formation,  is  on  the  point  of 
completion,  and  there  is  every  evidence  that  the 
sloping  will  be  effectual  and  at  the  same  time  will 
not  have  seriously  destroyed  the  rugged  appearance 
of  the  high  land,  so  much  a  feature  of  the  .scenery 
in  this  part  of  the  country. 

The  council's  wall  is  of  the  slope  type.  The  protection 
of  the  base  is  of  reinforced  concrete  sheeting,  the  rein- 


forcement being  e-xpaiided  metal  mesh,  supplied  l)y  the 
Expanded  Metal  Co.,  Limited,  Westminster.  The  whole 
of  the  trench  was  excavated  and  the  .sheeting  construc- 
ted in  situ,  thus  avoiding  the  gaps  which  are  common 
where  piles  are  driven  into  li€a<-h  gravel.  From  the 
beach  the  work  is  faced  with  rough  limestone,  rein- 
forced with  expanded  metal  and  surmounted  by  a 
rounded  parapet,  which  is  about  2  ft.  6  in.  above  the 
promenade  footpath.  Bastions  placed  at  regular 
intervals  give  an  effective  appearance  to  the  wall, 
while  stepways  and  a  slipway  give  access  to  the  lieacii. 

Before  the  carriageway  and  footpaths  behind  the 
walls  were  begvin,  a  trial  section  was  laid  down,  and 
was  .subjected  to  a  year's  traffic,  during  which  time 
1,500  tons  passed  over  it.  The  concrete  is  being  laid 
on  the  sand  to  a  dejith  of  5  in.,  reinforced  in  the 
centre  with  expanded  metal  laid  longway  of  mesh 
from  kerb  to  kerb.  The  sheets  are  overlapped  not 
less  than  one  mesh  at  jomts  to  obtain  continuity 
of  reinforcement  and  the  overlaps  are  not  made  in 
continuous  lines,  but  are  staggered.  By  the  use  of 
expanded  metal  reinfcu-eement  it  is  calculated  that 
something  like  4  in.  of  additional  concrete  has  been 
dispensed  with.  The  width  of  the  carriageway  is 
39  ft.  6  in.,  while  the  footpaths  cover  an  additional 
25  ft.  The  roadway  is  being  constructed  in  24  ft. 
lengths,  with  felt  expansion  joints  between  each  bay, 
while  alongside  the  kerbs  a  wood  feather-edge  strip 
is  jilaced,  and  afterwards  withdrawn,  and  the  space 
filled  with  sand  and  far.  Unwashed  beach  gravel, 
mixed  with  filtered  sea  vpater,  is  being  used  for  the 
concrete.  The  surface  of  the  carriageway  is  after- 
wards treated  with  distilled  tar  and  beach  grit,  which 
aives  quite  a  pleasing  finish.  Tt  is  anticipated  that 
the  council's  section  of  the  parade  will  be  completed 
in  the  course  of  a  few  months. 

On  Saturday  last  members  of  the  South-western 
District  of  the  Institution  of  Municipal  and  County 
Engineers  visited  Exmouth  for  the  purpose  of  inspect- 
ing the  works  above  described,  those  present  including 
Messrs.  James  Paton  (Plymouth"),  di.strict  chairman. 
T.  Moulding  (Exeter),  ('.  K.  Henderson  (Pewsey  Rural), 
C.  D.  Bell  (Camborne  Urban),  A.  J.  Mildon  (Tiverton 
Kural).  J.  Siddalls  (Tiverton'),  R.  M.  Stone  (Devon 
County),  G.  Saunders  (Tiverton),  A.  Woodgates  (Tiver- 
ton). Owen  Baines  (PaiL'nton).  G.  Paraford  (Exmouth), 
R.  A.  Rogers  (Newton  Abbot  Rural),  C.  D.  White 
(Newton  Abbot  Urban).  F.  J.  Harris  (Bideford).  C.  R. 
Cole  (Somerset  County).  R.  H.  Wyniond  (Exeter),  J. 
Bennett  (Exeter),   W.    P.   Robinson   (Devon.  County), 
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F.  E.  Simpson  (Heavitree  Urban'),  S.  Huttoii  (Ex- 
nuHith).  F.  Parr  (Bridjr»:itor),  VV.  E.  IX'an  (Kxiuoiitli). 
J.  T.  rierci\  J.  Moore  and  H.  Baiiies.  and  D.  Ed- 
wards (Taiintont.   hoii.  district  secretary. 

Assoniblinj;  at  the  council  offices,  the  visitors  were 
actorded  a  Iiearty  welcome  to  the  town  hy  Councillor 
Kemp,  chairman  of  the  urban  district  council,  and  by 
CouncLllor  Crews,  chairman  of  the  Roads  Connnittee. 
The  suhseqiient  in»pe<.-tion,  which  was  favoured  by 
delighMul  weather,  proved  of  the  greatest  interest, 
work  being  actually  in  progress  when  the  meml>ers 
arrived  on  the  scene.  Tea  was  afterwards  provided 
at  the  Underdiff  Tennis  I'avilion  by  Councillors  Kemp 
and  Crews.  Mrs.  Kemp,  wlio  presided  over  the  arrange- 
ments, having  the  assistance  of  Mrs.  Paton,  Miss 
Crews,  ^liss  Tateliani  and   Mrs.  Hutton. 

In  returning  thanks  on  behalf  of  the  inenduTs,  Mr. 
Paton  remarked  that  a  iiii>>f  enjoyable  afteriu>on  had 
been  spent  in  exannninu  the  work  ui»in  which  Mr. 
Hutton  was  engaged,  an. I  they  were  greatly  indebted 
to  the  Latter  for  havint;  arranged  the  meeting.  It  was 
an  extensive  .scheme  for  a  town  of  the  s^ze  of  E.xmoutli 
to  end)ark  upon,  and  tiny  were  very  fortunate  in 
havirg  had  an  opportunity  nf  .seeing  sm-h  a  work  while 
it  wa.-  in  progress.  In  that  connection  th<'ir  thaid<s 
were  due  to  the  contractors,  Messrs.  P.  Wilson  and 
Company.  The  data  and  costs  which  would  be  avail- 
able when  it  was  completed    would  be  most  vahniblc. 

In  returning  thanks.  .Mr.  Hutton  said  that,  in  view 
of  existing  conditions,  he  regarded  the  larj.')'  atten- 
dance that  day  as  a  great  compliment,  and  he  reali.s<'<l 
that  it  must  have  l)ecn  otdy  with  considerable  diffi- 
culty that  many  had   In-cn   able  to  be  present. 

VVc  understand  that  when  the  whole  .sclieino  i- 
finislied  it  is  the  intention  of  Mr.  Hutton  to  prep  ire 
a  _paper.  i:iving  full  details  of  the  cost  of  the  work- 
visited  last  Saturday,  and  an  account  of  the  inanx 
interesting  [iroblem:-  wbirh  have  arisen  during  their 
progress. 


THE  POSITION  OF  TEMPORARY  ASSISTANTS. 

LONDON    COUNTY    COUNCIL   COMMITTEE'S 
RECOMMENDATIONS. 

The  Establislinicid  Corpnnittiv  of  the  London  County 
Counril,  in  a  rwent  repoit,  state  tliat  they  have  had 
under  consideration  I  lie  ipu'stion  of  the  position  on 
retirement  of  temporary  assistants.  "  The  approxi- 
mate permanence  of  a  lari:.-  bulk  of  the  eouneil's  work 
nan,"  the  eommitt<f  oliM-rve,  "be  gauge<l  with 
accuracy,  and  can  be  niel  by  the  appoiHtmcnt  of  per- 
manent and  un^tabli>li<  d  staff  in  approt>nat<"  pro- 
portions, but  there  ronstautly  appears  and  disappears 
a  considerable  quantity  of  work  of  varying  character, 
the  needs  of  which  can  best  be  met  by  the  employment 
in  a  purely  temporary  rapacity  of  staff  as  to  whom 
freedom  of  engagemeni  and  discharge  is  quite  un- 
restricted. In  the  or;;.inisation  of  a  large  staff  the 
usefulness  of  temporary  as  distinguished  from  per- 
manent and  '  unestabli-b' (I  '  staff  lies  diiefly  in  the 
means  whicii  it  afford^  for  dealing,  witliout  delay  or 
extravagance,  with  tlii-  fluctuating  work,  and  it 
appears  probable  that  the  exigencies  of  the  council's 
work  will  in  the  future,  even  more  than  in  the  past, 
render  desirable  the  existence  of  temporaiy  staff.  In 
nearly  every  class  of  l.  niporary  assistants  there  are 
men  who  have  been  (inployed  continuously  for  con- 
siderable periods,  and  "•  have  therefore  dir<'<ted  our 
attention  to  the  question — (1)  whether  it  is  desirable 
that  such  a  state  of  arfaii>  should  continue,  and  (2)  if 
not,  (a)  what  action  should  be  taken  as  regards  men 
who  already  have  had  lon^'  sc>rvice,  and  (i)  what  steps 
should  be  taken  to  prcvint  its  recurrence." 

As  regards  the  first  i|uestion,  the  coniniittee  are 
strongly  of  opinion  that  apart  from  those  classes  of 
temporary  assistants  who  arc  appointed  under  special 
schemes — i.'".,  tramway-  and  stores  departments — and 
those  assistants  who  ai.  ■  lassed  or  are  to  be  classed 
"  unestablished,"  temporary  assistants  should  not  be 
allowed  to  continue  in  lie-  council's  service  for  such  a 
period  as  to  lead  tlu-ni  either  to  think  that  they  will 
be  employed  indefinite  ly  or  to  expect  any  special 
treatment  on  retireinent. 

The  question  of  the  a' i  ion  to  be  taken  as  regards 
temporary  assistants  wli  •  have  already  had  long 
service  presents  some  dillirulty.  The  main  distinction 
between  the  permanent  and  temporary  staff  has 
hitherto  been  the  reqiiireinent  that  the  foi-mcr  shall 
i-ontribute  to  the  superann nation  and  provident  fund, 
and  the  committee  consid.  r  it  desirable  f)n  all  grounds 
that  this  distinction  should  be  maintained.    They  think 


that  the  case  of  men  who  have  had  fifteen  or  nioro 
years'  continuous  service,  and  who  are  fifty  or  more 
years  of  age.  should  l>e  distinguishetl  from  other  cases. 
and  that  the  council  might  reasonably  agree  to  ext(*nd 
the  operation  of  the  principle  already  approved  of 
retaining  certain  assistants  after  they  have  attained  the 
age  of  si.\ly-fiv«'  years  by  deciding  that  such  (oinporary 
assistants  ■-/(«//  be  retained,  where  practicable,  from 
year  to  year  after  attaining  the  age  of  sixty-five  years, 
and  they  submit  a  recommendation  to  give  effect  to  this 
proposal  so  far  as  temporary  assistants,  eleven  in 
number,  under  theii  dii'ection  are  concerned.  The 
assistants  so  retained  would  not  necessarily  continue 
to  be  employed  in  the  department  in  which  they  were 
serving  at  the  time  of  their  attaining  the  age  of  sixty- 
five  yiNirs.  and  their  retention,  which,  as  indicated 
above,  would  be  from  year  to  year,  would  of  course  b«> 
dependent  on  the  need  for  assistants  and  the  exist<-ii(e 
of  authority  for  th<'  <'Miployment  of  such  assistants.  In 
some  cases  this  might  result  in  the  rate  of  pay  of  an 
assistant  after  retention  Ijeing  less  than  the  rate  pre- 
viously nn-eived.  Their  retention  after  attaining  the 
age  of  sixty-five  years  would  'also,  of  coui^se,  be  sub- 
}e<t,  as  at  present,  to  the  connnittee  being  sati.sfied 
that  they  are  capabU'  of  |>erforinini;  efficiently  the 
duties  iussigned  to  them. 

As  regards  the  remaining  temporary  assistants  under 
their  direction,  the  lonimittix-  have  aiiprov<-d  proposals 
as  follows:  (1)  That  a  strict  limitation  shall  be  placed 
upon  both  the  continuous  and  the  aggregate  jieriod 
(luring  which  a  particular  assistant  may  be  temporarily 
employed;  and  (2)  tlial  the  number  of  temporary 
assistants  <'mploy«<l  -ball  be  reviewed  as  far  as 
possible  at  the  same  time  as  tiie  annual  review  of  the 
fixed  staff. 


BRANSTON   RURAL  COUNCILLORS  AND  THE 
SURVEYORS. 


The  War  (Jllice.  Ihrou-h  a  Divisional  Ollicer,  asked 
the  .surveyor  of  the  Braiiston,  Lines,  Kural  District 
Council,  Mr.  T.  U.  Howitt.  to  undertake  the  duties 
of  clerk  of  the  works  in  connection  with  certain  new 
works  peudiiii;  in  the  district.  The  council  were 
lecommcnded  to  pay  Mr.  Howitt  £16  5s.  jier  aninim. 
the  difference  iH-tween  his  Arihy  pay  and  his  present 
salary.  When  the  matter  came  before  the  cotnioil 
recently  the  surveyor,  an.swering  the  chairman  (the 
Kev.  K.  E.  G.  Cole),  said  he  coinmenccHl  this  work  on 
the  previous  Monday.  He  thought  be  had  the  routine 
of  it  now,  and  there  would  l)e  ample  time  to  devote 
to  council  duties.  He  could  not  see'that  there  would 
be  any  difficulty  whatever. 

Mr.  W.  G.  Mar.shatl:  .\  very  good  arrangement.  I 
was  only  thinking  it  would  be  too  economical  for  the 
War  Office. 

Mr.  W.  nartlioioniew  thought  the  district  stirveyors 
could  have  liberated  i\lr.  Howitt  aiul  done  the  work 
thein.selves.  Thry  bad  very  little  to  <lo  at  the  present 
time. 

Mr.  Marshall  sjxiku  in  similar  strain. 

Mr.  J.  W.  Watson,  one  of  the  district  surveyors, 
said  he  must  pmfest  against  the  remarks  of  Mr. 
Marshall.  He  (.Mr.  Watson)  ha<l  never  worked  as 
hard  iis  he  was  doing  now.  He  did  a  great  deal  of 
work,  and  work  for  nothing,  {hat  many  people  had 
little  idea  of.     He  had  done  his  duty  right  along. 

Mr.  Marshall  said  he  noticed  that  for  one  month 
Mr.  Watson  had  paid  in  the  noble  sum  of  £21  13s. 

Mr.  Watson  said  a  surveyor's  work  did  not  rest 
with  tliat.  He  had  had  to  go  over  every  yard  of  road 
more  than  if  he  had  twenty  or  thirty  men  working 
for  him. 

Mr.  S.  Horfon  moved  that  the  C46  5s.  lie  paid, 
subject  to  revision  if  necessar.y,  and  proceeded  to  refer 
to  the  work  done  by  Mr.  Howitt. 

Mr.  Howitt  said  from  the  remarks  made  by  Mr.  Bar- 
tholomew now  and  for  several  months  past  it  was  very 
evident  he  knew  notliiiig  about  his  (Mr.  Howitt's) 
work.  He  eonld  not  undertake  the  whole  of  the  work 
of  the  council  while  wurking  for  the  War  Office.  He 
could  look  after  <-ases  of  iinfectious  di.sea.se,  very 
urgent  work,  the  Roultham  sewage  scheme,  and  so  on. 
It  would  be  an  im|io-sibiIity  to  look  after  the  whole 
of  the  work. 

Mr.  Bartholomew  said  he  still  maintained  that  Mr. 
Howitt  had  a  far  better  job  than  had  most  surveyors. 
He  had  a  very  good  job.  If  he  could  get  a  better  he 
would  be  gone  to-morrow. 

Mr.  Horton's  motion  was  eventually  adopted. 
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Nine  Years'  Work  at  Sheringham,  Norfolk.* 

By  F.  HALL    SMITH,  r.A.s.i.,  Surveyor  to  tlie  Urban  District  Council. 


Slieringhani  as  a  watering-place  dates  back  twenty 
years,  but  previously  the  tishing  village  had  a  fair 
share' of  visitors  who  came  for  quiet  and  the  bracing 
air.  The  s'rowth  of  the  town  is  due  io  the  enter- 
prise of  thi'  Sc|iiir('s  of  SheringliEwn  and  Bee&ton  and 
local  biiil(lii>.  There  lire  no  works  o<f  very  great 
magnituile,  but  1(10  yds.  of  sea  walll  requires  as  much 
thought  and  care  as  l.(H)0  yds.  .  .  .  Tlie  district  was 
made  aii^  urban  district  in  1902,  previously  being 
under   the  Erpingham   Ein-al   District  iCk)uncil. 

GENEKAL    AND    VITAI,    STATISTICS. 

Area,  887  acres,  excluding  foreshore.  IDOl^i^opu- 
lation,  2,359;  houses,  713;  rateable  value,  £15,841. 
1911— population,  3,376;  houises  1,000;  rateable  value, 
£22,997. 

The  census  is  taken  when  the  large  houses  are 
unoccupied,  and  the  estimated  season  population  is 
10,000  to  12,000. 

In  1915  the  rateable  value  was  £25,434,  but  owing 
to  the  war  this  has  been  reduced  to  £21,386,  and  will 
be  readjuisted  when  times  are  normal  oh  the  East 
Coast. 

This  is  a  remarkably  healthy  district,  and  the 
average  death-rate  at  all  ages  ioT  the  last  fourteen 
years  is  10-94  per  1,000,  ranging-  froan  7-83  in  1913  to 
14-4  in  1906. 

GAS    AND    WATER    SUPPLY.      - 

Gas  and  water  are  supplied  by  the  Sheringham 
Gas  and  Water  Company.  The  laanps,  &c.,  are  the 
proi)erty  of  tlie  council,  who  pay  the  company  for 
gas  consumed,   lighting   and  maintenance. 

SEWERS. 

Tlie  whole  of  the  sewers  are  of  stoneware  socketed 
pilpes,  varying  from  6  in.  to  12  in.,  and  are  well  laid; 
total  length  about  12  juiles. 

The  outfalU  is  12-in.  cast  iron,  socketed  above 
high-water  mark,  and  flanged  below.  This  discharges 
1,000  ft.  from  the  sea  w-jM,  and  has  been  lengthened 
since  1907  336  ft.,  to  well  below  low--wiater  'level  of 
spring  tides. 

In  1901  the  rural  district  council  constructed  a 
septic  tank,  which  exploded  in  1903,  and  the 
chambers  were  filled  in  and  covered  over.  In 
summer  the  sewage  is  screened,  f-in.  and  J-m.  mesh 
screens  l^eing  fixed,  and  the  solids  are  carted  away 
at  night. 

In  1914  a  6-in.  sewer  was  completed  to  connect 
Beeston  Conmion  estate  with  the  main  system,  for 
which  the  price.s  were  as  follows:^ 

Excavation  to  6  ft.  =  Is.  6d.  per  cubic  yard;  6  tt.- 
9  ft.  =  2s.    Very  poor  prices  for  wet,  clayey  soil. 

775  lin.  yds.  6-in.  pipe  (cost  Is.  3d.  at  station) 
=  3s.      '  ■ 

•Manholes,  £1  iier  foot  in  depth,  size  4  ft.  6  in.  by 
2  ft.  6  in.  .cllear. 

Square  covers,  1  ft.  10  in.  by  1  ft.  10  in.  =  45s.  each. 

The  author  prefers  'square  covers,  as  entry  to  man- 
holes is  much  easier  and  not  so  dirty  as  in  the  case 
of  round  covers.  No  gullies  were  fixed,  as  a  stream 
runs  alongside  whole  lenjrth.    Total  cost,  £401  8s.  2d. 

In  1914  sanction  was  obtained  for  a  loan  of  £900 
for  a  'Surface-water  sewer  for  portion  of  town  nortli 
of  railway,  between  and  incl-uding  Church-street  and 
High-street  and  Beesten-road,  b-ut  the  work  has  not 
been  carri^  out  yet. 

Prices. — Excavation  to  0  ft.  deep,  3s.  per  cubic  yard. 


304  lin 

yds.  6-iu.  pipe      . 

.     cost  Is.  3d. 

..     3s.  Od 

654  lin 

yds.  6-in.  pipe     . 

cost  2s.  6d. 

..     4s.  6d 

266  lin 

yds.  12-in  pipe    . 

.     cost  4s.  l|d. 

..     6s.  6d 

Gullies,    £6   each  connected. 

Manholes,   £1  per  foot  in  depth. 

]\Iake  good  tar-maoadam  roaidways,  2s.  per  super. 
yard. 

The  sewers  are  ventilated  by  means  of  vent  shafts 
30  ft.  to  40  ft.  high,  according. to  surroundings;  but 
there  is  by  no  means  sufficient  ventilation  yet' — 
when  making  up  new  roads  the  author  includes  vent 
shafts  in  the  work. 

HIGHWAYS     AND     FOOTWAYS. 

The  totall  length  repairable  by  tlie  council  is  10 
miles.    The  county  council  repair  and  scavenge  the 

*  From  a  paper  presented  at  the  Rastcru  Sub-District  (Norfolk. 
Suffolk,  and  Cambridt;ei  mcetiiif?  of  the  Inatitution  of  Muuicipal  uud 
County  Eugineers  at  Slieringham  on  Saturday  last. 


CDUuly  roads,  which  is  a  very  unsatisfactory  state 
of   affairs. 

The  greater  portion  of  the  streets  have  been  made 
up  during  the  last  fifteen  years;  they  are  sewered 
by   the  landowners  before  houses  are  erected. 

'iSpecification  of  Koadwayis.— 3-in.  by  12-in.  patent 
stone  kerlis  and  chiuiiiels,  3s.  per  yard,  laid  on 
concrete    l>ed    3    in.    thick.    Whole    flint    foundation 

5  in.  thick,  and  liroken  flint  topping  4  in.  thick, 
with  marl  and  gravel  binding  =  2s.  4d.  per  super, 
yard.    Gullies   and  vent  shafts. 

Paths. — 2i-in.  tar  paving  on  3-in.  foundation  in  the 
town,  and  2'J-in.  gravel  on  3-in.  foundation  outside 
the  town.  The  author  introduced  concrete  in  situ 
for  pa-ths,  owing  to  less  cost  of  repairs  and  probable 
shortage  of  tar  =  2  in.  thick  of  6  to  1  concrete, 
finished    with    4-in.    granite  chippings    and   cement, 

6  to  1.  This  cost  2s.  3d,  per  super,  yard,  which  was 
the  saane  price  as  tar-miaoadam.  ' 

The  roadways  wear  from  six  to  ten  years,  aind  when 
repaired  are  scarified,  levelled.  roUed,  and  covered 
with  sufilrient  2J-in.  tarJuiacadam  to  cover  the 
surfiici'  wlii'ii  Killed,  grouted  with  tar  and  spread 
with  a  g(Hul  Ihit'lviierts  of  gravel,  the  excess  of  which 
is  swept  off  when  it  lias  worked  in.  This  makes  a 
splendid  surface,  and  only  requires  tarring  every 
three  years. 

One  toi;  of  tar-macadam  covers  12  to  14  super,  yds., 
and  cost  was  Is.  6d.  to  iB.  8d.  p)er  super,  yard,  when 
tar-macadam  cost  14s.  9d.  at  station,  and  gravel 
2s.  6d.  on  site. 

Back  passages  are  made  up  with  3-in.  by  9-in. 
patent  stone  kerbs,  and  4-in.  tar-macadam  on  4-in. 
whole-flint  foundation. 

Loans  are  obtained  for  the  lamoaint  of  the  cost  of 
making  up  roads,  which  the  frontagers  do  not  pay 
when  the  final  'apixjrtionment  notice  is  sent ;  the 
frontagers  are  allowed  to  pay  in  half-yearly  in.stal- 
ments  for  seven  year.^,  adding  4  jier  cent  interest, 
which  is  a  great  convenience  to  small  owners. 

Owing  to  the  un.'^.atisfactory  way  in  which  the  gas 
and  water  ciompany  repaired  their  trenches,  it  was 
agreed  to  take  over  tlie  trenches  when  filled  in  and 
repair  the  surfaces  at  the  following  prices:  Tar- 
macadaan,  2s. ;  granite.  Is.  6d. ;  flint.  Is.  per  super, 
yard. 

BY-LAWS. 

The  building  by-laws  were  the  old  Model  Series  of 
the  Local  Government  Board,  but  two  years  ago  they 
were  revised  and  added  -to  as  follows:  — 

Reinforced<'oncrete  walls  exempt  from  thickness 
required  for  brickv-ork,  but  must  have  strength  neces- 
sary to  secure  stability. 

External  walls  may  be  4i  in.  less  in  thickness  if 
built  in  cement,  and  cross  walls  4i  in.  less  than 
external  walls,  but  in  no  case  less  than  9  in.  thick. 

Walls  of  outbuilding  not  used  for  human  habita- 
tion, not  more  than  8  ft.  high  and  10  ft.  long,  may  be 
4i  in.  thick  if  built  with  cement  mortar. 

Floor  boards  may  be  laid  direct  on  to  concrete 
and   nailed. 

Outside  water-closet  to  be  provided,  with  opening 
for  'light  and  ventilation  {window  not  necessary), 
and  niust  have  supply  of  water. 

Movable  ashbins  to  be  provided  of  galvanised  iron 
with  covers. 

Surface  water  from  roof  to  be  carried  off  by  eaves 
gutters  and  down-pipes. 

Height  of  rooms  8  ft.  at  least  if  not  in  roof ;  if  in 
roof,  7  ft.  6  in.  for  two-thirds  floor  area,  and  in  no 
part  less  than  4  ft. 

DEPOT     AND     STOREYARD. 

In  1S«>8  i  acre  of  land  -was  purchased  for 
£175,  on  which  were  erected  sheds  for  vans  and 
carts,  tar-macadam  .shed,  joiner's  shop,  general 
store,  cement  store,  and  fire  station,  at  a  cost  of 
£600. 

The  author  has  since  erected  a  2,000-gallon  tar 
tank  with  i-in.  round  indented  bars,  floor  6-in. 
thick,  walls  5  in.,  top  4  in.,  at  a  cost  of  £19  18s.  6d. 
The  bars  cost  £6.  cejuent  27'9.  per  ton,  granite  chip- 
pings lis.,  and  sharp   sand  Is.  6d.  per  load. 

PROMENADE    AND    PROTECTION    WORK. 

The  total  length  of  sea-board  is  li  nules,  the 
promenatle  and  sea  wall  extending  J  mile,  protected 
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hy  eleven  groyne?,  six  oi  wliieh  are  llie  [HiH.erty  of 
the  <,-ouneil  ond  five  ot  the  lord  of  the  manor.  Tlie 
averaice  erosion  on  this  eoast  is  1  yd.  per  year. 

The  original  sea  wall  ai>d  promenade  were  oon- 
slruoted  in  1899-1900,  at  a  cost  of  tl9,9i)0;  a  section 
is  given  iu  Fig.  1. 

The  cliffs  consist  of  clayey  sand,  which  when  wet 
turns  to  thick  mud,  over  hlue  clay,  over  marl,  which 
comprises  tlie  sea  bed. 

In  1909  the  -wall  was  lenirthened  113  ydts.  eastward 
to  the  east  groyne,  as  the  sea  was  .qett'ng  liehind 
the  old  wall.  This  was  carried  out  liy  direot  labour, 
at  a  total  cost  of  £1.1.'m.  The  sea  wall,  promenade 
and  retaining  wall  cos«  about  £9  per  lineal  yard, 
including  exojivation.  cement  costing  30s..  and  gravel 
and   stone  3s.   per  load.     For  section   .see  Fig.  2. 

At  the  .same  time  the  east  groyne  wa.->  lengthened 
230  ft.  to  bc'low  low-water  mark,  at  a  <"ost  ot  C200, 
with  6-in.  l>y  6-in.  piles  every  8  ft.  and  3-in.  by  12-in. 
jilankintr.     Piles  driven  G  ft. 

The   author's   experience   of  on.se   groynes    is    tlKit 


from  slipping  by  struts  from  the  back  of  the  original 
promenade  to  the  bark  of  footings  of  the  retaining 
walls.  These  struts  are  18  in.  wide  and  8  ft.  ajjart, 
ot  8  to  1  concrete,  lieach  stones  wei-e  used  for  (his 
contract,  and  sufficient  sand  was  fcmnd  in  the  cliffs. 

Cost  ot  shelter,  £284  17s.  Gd. 

Cost  of  wall  and  promenade,  llo  lin.  yds., 
£765  2s.  6d.,  including  four  flights  of  approach  steps. 

Compare  cost  of  this  shelter  with  the  one  constructed 
with  reinforced  concrete,  and  which  is  the  same  size 
exactly. 

With  respect  to  loans  tor  protection  work,  the  fol- 
lowing are  amounts  of  r<>payments : —     , 

i;i02-3.— Principal,  L:?(i()  ;  int«-est,  Cfi.'JS ;  vale. 
Is.  Jd.  1908-9.— Principal,  £(549  ;  interest,  £025  ;  rate. 
Is.  4d.  191.5-lfi.— I'rincipall,  £(505;  intt-rest,  £578; 
rate.  Is.  3d.  on  iwluced  assessment,  and  Is.  if  assess- 
ment had  not  be<>n  reduced. 

It  will  be  seen  that  this  is  a  great  tax  on  a  small, 
growing   place,   and   the  author  certainly  thinks   that 
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FiK.  -2.— Walls  ic,   Erected   1008.  Fis?-  4.— Slielter  and  Raised  Promenade. 

SHEitiNGirAM    Sea    Wall   and    Promenade. 


the  beach  is  washed  away  round  the  shore  end,  so 
in  1906  he  extended  l>otli  to  the  sea  wall  witli  6-in. 
by  G-in.  piles,  driven  6  tt.,  and  3-in.  by  9-iii.  sheet 
piles,  driven  4  ft.  and  standing  6  ft.  above  beach 
level,   at  a  c-ost  of  £1  per  lineal   foot  of  groyne. 

A  shelter  was  erected  in  1911  by  direct  labour — 
floor  space  54  ft.  by  10  ft.  ;  back  wall,  partition,  and 
end  walls,  and  floor  G  in.  thick,  reinforced  with  |-in. 
round  indented  bars.  Total  cost,  including  sc-ats, 
retaining  wall  in  front  (not  reinforced),  and  seats  in 
front,  £140. 

Owing  to  the  great  rainstorm  of  August  25  and  26, 
1912,  which  caused  so  mnch  damage  in  Norfolk,  and 
in  which  Sheringhain  had  5^  in.  of  rain,  the  lower 
portion  of  cliffs  at  the  w  st  promenade  were  washed 
on  to  the  beach.  Instead  of  filling  up  again  with  soil, 
the  author  rwomrneiKlerl  the  con.stniction  of  a  rai.sed 
promenade  and  shelt«-r.  This  work  was  carried  out,  by 
a  contractor,  and  sections  are  given  in  Figs.  .1  and  4. 
The  elevation  and  size  of  shelter  are  similar  to  the 
previous  one,  and  the  whole  of  the  work  is  prevented 


the  Government  ought  to  pay  for  protecting  tke  coast, 
or  at  least  advanc^i  the  money,  as  repayment  of  inte- 
rest on  loans  is  more  than  the  repayment  of  jjrincipai. 
It  is  argued  that  tlu^  valine  of  land  saved  is  not  worth 
the  cost,  but  land  once  lost  cannot  bo  regained,  and 
it  is  of  national  importance  that  Great  Britain  should 
not  be  allowed  to  become  smalller.  Many  small  places 
could  afford  to  lepay  |)art  or  the  whole  of  the  prin- 
cipal, but  cannot  afford  the  added  burden  of  interest, 
and  work  for  protection  only  need  not  be  on  such  a 
large  or  elaborate  scale  as  is  usual  in  seaside  resorts. 
At  any  rate  the  (jovernment  ought  to  bear  some  of  the 
cost. 

general  and  conclusion. 
The  whole  ot  the  works  enumerated  havp  been 
carried  out  by  th<'  author  betwwn  the  years  1907-14. 
Since  1914  the  staff  has  been  reduced  and  the  town  is 
just  kept  clean.  Street  watering  has  not  been  dis- 
continu<^l,  as  the  council  think  that  it  is  not  advis- 
able to  sacrifice  the  health  of  the  district  for  the  sake 
of  saving  a  penny  rate. 
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EASTERN   SUB-DISTRICT  MEETING  AT  SHERINCHAM. 


A  meeting  of  the  Kasteni  Siil>Distiift  ul'  the 
Institution  of  Municiiml  and  County  ]';n,i;ineer.<,  wliieli 
eompri.ses  tlie  counties  of  Norfolk.  Suffollv  and 
Canibiidgcsliire,  was  held  on  Saturday  last  at  the 
Council  Offices,  Sherinshani.  Mr.  Artliur  E.  Collins 
(Norwich)  was  in  the  chair,  and  others  present  were; 
Messrs.  F.  Hall  Smith  (Sheringham).  L.  Keyworth 
Kerridge  (Swaffham).  R.  Croome  (Cromer).  F.  L. 
Burch  (Dereham),  W.  A.  Lavender  (Swaffham).  Chas. 
L.  Hanil.y  (Beccles).  Henry  Miller  (East  Suffolk),  L. 
Leeper  ((ireat  Yarmouth).  H.  Read  (Harwich),  and 
J.  R.  Mead  (Ii)swicli),  lion,  secretary  of  tlie  sul^di.'itrict. 

Mr.  H.  R.  Johnson,  cliairman  of  the  Sheringham 
Urban  District  Council,  extended  to  the  members  a 
heart.v  welcome  to  the  town.  Their  profession,  he  said, 
played  a  very  important  part  in  the  local  government 
of  the  eoiuitry,  and  as  time  went  on  it  was  destined 
to  play  an  even  more  important  part,  when  such 
questions  as  town  planning  and  housing  accommoda- 
tion came  to  be  dealt  with  more  fully.  One  of  the 
greatest  problems  Sheringham  had  had  to  face  had 
l)een  that  of  protection  from  .<ea  encroachment — when 
he  became  a  meml>er  of  that  council  twelve  years  ago 
they  regarded  it  as  the  bugbear  of  their  lives.  They 
were  faced  with  a  very  serious  position  indeed,  Imt 
by  the  hard  work  and  devotion  of  capalile  men  of 
their  profession  they  had  got  over  that  difTn-uUy 
to-day.  In  former  days  tliey  lo.st  on  this  iiart  of  the 
coast  an  average  of  al>out  a  yard  a  year  through  the 
encroachment  of  the  .sea.  There  was  still  room  fo.r 
improvement  at  the  cast  end  of  the  town,  but  so  far 
as  the  major  portion  of  the  front  was  concerned,  be 
thought  they  had  got  over  their  difficulty.  Mr.  .Idlin- 
.son  proceeded  to  refer  to  the  natural  attractions  that 
Sheringham  had  to  offer,  and  particularly  the  lieauty 
of  the  inland  wooded  scenery  in  the  immediate 
vicinity. 

Mr.  Collins,  on  l)ehalf  of  those  present,  returned 
thanks  for  so  hearty  a  welcome,  and  said  they  were 
very  pleased  to  have  an  opportunity  to  come  to 
Sheringham  for  a  meeting.  A  growing  and  "  live  " 
place  such  as  Sheringham  was  the  type  of  town  where 
they  could  get  very  valuable  experience,  and  that 
was  the  reason  why  they  came.  He  had  known 
Sheringham  slightly  for  twenty-two  years,  and  the 
development  which  it  had  made  in  that  period  was 
extraordinary.  It  spoke  volumes  for  the  enterprise 
of  Sheringham  people. 

The  busine.ss  of  the  meeting  was  then  commeneed 
and  the  chairman  at  the  outset  made  an  appeal  on 
behalf  of  the  Orphan  FvukI,  for  which  he  said  fmids 
were  badly  needed. 

i\Ir.  F.  Hall  Smith,  the  surveyor  to  the  urban 
district  coiuicil,  jjre.sented  a  paper  on  "Nine  Years' 
Work  at  Sheringham  " — reproduced  elsewhere  in  this 
issue. 

SEA   DEFENCE. 

The  hon.  secretary  said  some  interesting  letters 
commenting  on  the  paper  had  been  received  from 
members  who  were  unable  to  be  present. 

Mr.  H.  Clegg  (Felixstowe)  wrote:  The  question  of 
sea  defence  is  one  of  paramount  importance  to  dwellers 
on  the  East  Coast.  The  vagaries  of  the  North  Sea 
ca-use,  perhaps,  more  erosion  on  the  East  Coast  than 
on'any  other  coast  of  Great  Britain.  I  am  of  opinion, 
formed  after  several  years  of  experience,  that  sea 
defence  work  cannot  lie  generalised.  A  system  which 
is  admirable  in  every  respect  as  a  protection  to  a 
given  length  of  coast  line  may,  if  applied  to  another 
length  of  coast  line,  be  its  undoing.  Therefore,  any- 
one with  a  universal  jjanacea  by  whomsoever 
employed  should,  to  my  mind,  be  avoided,  excepting 
perhaps  as  a  consultant.  A  brief  consideration  will, 
I  hope,  bear  out  what  I  .say.  Sea  defence  works  must 
Vie  designed  according  to  the  geographical,  geological 
and  maritime  conditions.  Erosion  invariably  takes 
place  at  h-gh  water.  When  a  north-westerly  wind  is 
prevalent  over  Great  Britain  it  drives  an  abnormal 
amount  of  water  from  the  Atlantic  into  the  North 
Sea,  round  the  north  coast  of  Scotland.  This  con- 
dition, prevailing,  simultaneously  with  spring  tides, 
has  often  disastrous  results,  especially  if  the  north- 
westerly wind  has  a  tendency  to  veer.  Fortunately. 
the  sea  is  never  very   rough  during  prevulent   north 


westerly  winds.  A  glance  at  the  map  will  show  that 
the  elongated  isand  banks  parallel  to  the  mainland 
form  a  sart  of  double  outlet  to  the  English  Channel, 
and  to  coast  lines  lying  approxinuitely  north-east 
this  condition  is  an  additional  adversity.  The 
geological  formation  of  the  coast  must  have  a  great 
bearing  upon  the  extent  of  erosion  during  high  tides; 
an  indurated  formation  is  obviously  better  able  to 
resist  the  attacks  of  the  sea  than  alluvial  formations 
of  comparatively  recent  geological  age.  When  the 
.sea  is  shallow  for  a  <-(uisiderable  distance  from  the 
coast,  the  erosion  of  fmeshore  or  destruction  of  coast 
defence  works  is  not  so  disastrous  as  when  there  is 
deep  water  contiguous  to  the  coast.  Deep  water  is 
necessary  to  float  lar.L'f  waves,  which  obviously  are 
more  destructive  than  the  smaller  waves  of  the 
shallows.  There  arc  many  other  con.siderat;ons,  but 
the  foregoing  are  jierhaps  sufficient  to  .show  that  local 
knowledge  is  essential  to  successful  sea  defence  work. 
Indeed  it  is,  I  consider,  iiiipossible  for  an  engineer 
to  hope  for  success  without  an  intimate  knowledge 
of  local  conditions.  The  bringing  in  of  a  stranger  to 
construct  defences  on  stereotyped  lines  is  a.s  futile 
'as  it  is  absurd.  A  consideration  touching  nationalisa- 
tion, perhaps,  'should  not  l>e  overlooked,  and  that  is 
llial.  sea.side  places  which  have  spent  large  sums  of 
iiioiie>'  on  their  sea  defence  work  should  not  at  any 
lime  be  ciilled  upon  to  jiay  for  work  in  districts  where 
no  protective  measures  have  been  attempted;  also  it 
would  l>e  highly  inequitable  to  utilise  money  from 
pool'  agricultural  districts  to  helj)  comparatively 
wealthy  seaside  resorts  in  their  expenditure  on  defence 
scbeiues.  It  seems  to  me  that  evei'y  portion  of  coast 
worth  protecting  must  work  out  its  own  salvation,  and 
Government  grants  to  localities  requiring  assistance 
would,  I  think,  be  a  belter  and  cheaper  solution  than 
nationalisation. 

Mr.  J.  S.  HuRS-T  (Soiitliwold)  wrote:  I  am  quite  in 
:igreement  with  Mr.  Hall  Smith's  views  that  the 
Government  should  pay  some  proportion  of  the  cost  of 
the  necessary  work.  There  is  no  question  but  what  the 
construction  of  defence  works  is  a  matter  of  national 
concern.  This  erosion  is  far  more  serious  than  many 
imagine.  Take  the  Holderness  coast  of  Yorkshire — 
from  Flamborough  Head  to  the  Humber — then  take 
the  coast  in  the  vicinity  of  'Stoutluvold ;  the  erosion  at 
both  these  places  averages  about  11  ft.  jser  annum, 
which  means  one  and  a  tliird  acre  per  annum  per  mile 
of  coast,.  This  erosion  of  course  does  not  take  place 
where  protection  works  have  been  carried  out  in  the 
front  of  the  different  towns,  but  along  the  unprotected 
coast  line,  and  where  this  occurs  nothing  is  done, 
as  the  owners  cannot  afford  to  protect  land  when  the 
cost  is  more  than  the  land  is  worth,  and  this  is  where 
a  helping  hand  is  needed.  Southwold,  like  Shering- 
ham, has  had  to  pay  for  its  safety.  £23,500  has  been 
sunk  up  to  the  pre.sent  (considerably  more  than  the 
rateable  value  of  the  town)  in  fighting  the  sea,  this 
amount  not' including  any  elaborate  promenades,  but 
being  simply  for  necessary  works.  The  corporation 
have  the  consolation,  however,  of  knowing  that  up 
to  the  present  the  fight  has  been  waged  successfully. 
Surely,  in  face  of  these  facts  and  the  courageous  way 
in  which  the  smaller  towns  have  struggled,  it  is  not 
asking  too  much  when  one  mentions  the  words 
"Government  grant  in  aid,"  Some  few  years  ago  a 
Commission  on  this  subject  was  appointed,  the  coast 
inspected  and  full  particulars  obtained  of  the  erosion 
in  different  parts  of  the  country,  but  nothing  has  been 
done.  With  regard  to  the  construction  of  groynes,  my 
experience  teaches  me  that  the  best  type  of  groyne 
for  this  part  of  the  coasl  is  long,  low,  timber-planked 
or  sheeted  groyne  extending  well  below  low-water 
mark,  I  have  found  these  to  answer  much  better, 
both  here  and  on  the  Yorkshire  coast,  than  high 
groynes. 

Mr.  Hamby  pleaded  for  more  unity  in  sea  defence 
schemes  between  one  council  and  another.  At 
Sheringham.  for  instance  if  they  put  out  a  system 
of  groynes  for  their  own  protection  they  caused  the 
scouring  of  the-  coast  to  the  eastward.  It  was  the 
same  at  Lowestoft ;  protection  works  there  caused 
damage  at  Pakefield.  and  heavy  burdens  placed  on  a 
rural  distrk't  council  that  could  not  afford  to  bear  it. 
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Mr.  Leeper  pointed  out  that  a  great  deal  of  land 
nas  reflainied  yearly  frmn  the  sea — more,  in  fact. 
ihan  was  lost  by  it. 

The  Ch.^irman:  What  is  the  value  of  sneh  land  : 
Kxoepi  to  such  places  a-  Yaniioiith  it  is  praotU-ally 
worthless. 

ilr.  Croome  Siiid  tliat  <iiast  erosion  was  a  ,«er;ous 
matter  tor  this  part  of  thr  coast.  Recently  lie  liad 
the  opportunity  of  comparing  an  old  map  of  Cromer, 
dated  17-J7.  with  the  Ordnance  Survey  of  1885,  and 
he  found  tliat  durintr  tliis  interval  of  138  years  tlie 
land  lost  on  the  west  houndary  was  16(1  yards  and  on 
the  eac:t  houndary  107  yaiils  This  erosion  had  sto-.i;vd 
durinit  recent  years,  exiopt  at  the  lioniidaries.  the 
front  of  the  town  haviut;  practically  lost  nothing. 
They  were  now  sufferintr  most  on  the  eastern  s-'de. 
Cromer  had  now  exoelK  iit  .shore  protection,  hut  it 
required  extension  to  the  tn^st.  Cromer  had  put  m 
larse   groynes    and    goi'd    walls;    he    eonsideriil    case 


groynes  were  far  too  light.  The  difficulties  of  the 
present  position  of  shore  protection  were  that  .small 
autliorities  had  no  obligation  to  protect,  no  means 
and  no  power.  Work  in  one  district  under  present 
conditions  might  oau.se  I'onsiderahle  injury  to  an 
adjoining  district.  If  the  Government  granted  loans 
on  the  lines  of  tlio.se  granted  by  the  Road 
Hoard,  great  hel))  would  be  afforded;  but  in  face  cf 
the  fact  that  it  luul  <Mst  lielgium  £2,(XX),000  to  protect 
only  some  fifty  miles  of  coastline,  it  was  useless  to 
expect  our  Government  to  take  over  the  cost  of  pro- 
tection of  our  extensive  <'oastline. 

On  the  motion  of  I\Ir.  Croome,  hearty  thanks  were 
aeeorded  Mr.  Hall  Smitli  fur  his  paper  and  hospitality. 
.■\  similar  compliment  was  paid  the  chairman  and 
the  lion,  secretary. 

Duritig  the  day  the  members  had  lunch  at  the 
Sheriiighain  Hotel,  and  were  entertained  to  tea  by 
.Mr.   Hall  Smith. 


ANNUAL  GENERAL  MEETING  AT  BLACKPOOL.— (co/>c/us/oa.) 


With  this  instalment  of  our  account  of  the  recent 
annual  meeting  of  the  ln.~titutiou  of  Municipal  and 
County  Engineers  at  Blackpool  we  conclude  the  re- 
port of  the  discuscJons  of  p;ii>ers.  As  will  be  reuiem- 
bered,  tune  did  not  [jenuit  of  the  consideration  of 
the  whole  of  the  papers  piepared  in  connection  with 
the  gathering,  and  these  will  be  reproduced  as  oppor- 
tunity offers.  In  iiivit  ns;  discusjiion  on  the  pai)er 
entitleii 

THE    DESTRUCTION    OF    A    MACADAM     ROAD, 

by  Mr.  T.  W.  .\rnall,  .Assoc. m.inst.c.e.,  of  the  city 
engineer  and  surveyor's  office,  Birmingham,  the 
president  ^Mr.  J.  S.  Bri'die)  descril)ed  the  contri- 
bution as  one  of  the  ablest  on  road  construction  it 
had  ever  l>een  liis  lot  to  read. 

The  paper  in  question  was  reproduced  in  Tue 
Surveyor  of  'last  week. 

iMr.  C.  H.  Cooper  (Wimbledon)  said  he  did  not 
think  they  liad  ever  had  a  better  paper  on  this  sub- 
ject, although  he  might  I'c  allowed  to  differ  from  the 
author  on  ..several  points.  As  regartled  voidless 
macadam,  Mr.  Arnall  sevmc-d  to  advocat*  it  and  at 
the  same  time  to  point  out  the  absurdity  of  attempt- 
ing it.  Where  they  had  got  stones  of  different  sizes 
it  was  utterly  imimssible  to  get  those  stones  into 
position  so  as  to  have  all  the  voids  filled  up.  The 
only  thing  they  couUl  do  was  to  get  tlie  various 
sized  stones  as  they  were  require<l  to  build  up  a 
road  foundation.  Large  .-tones  might  be  very  we'll 
in  the  Iwttom.  but  he  li.i.l  noticed  for  many  years 
the  tendency  of  'large  .-t.nes  to  get  to  the  surface. 
There  was  one  thing  staled  which  he  could  not 
accept— tliat  large  stones  got  their  corners  knocked 
off  at  the  bottom  of  a  road.  He  agreed  that  where 
they  got  wave  action  thai  might  take  place.  He  had 
had  some  trouble  with  a  tar-macadam  road,  and  in 
that  case  he  was  getting  <inne  trial  lioles  open,  and 
they  found  the  ordinary  London  stock  brick,  10  in. 
under  the  surface,  and  the  corners  had  not  been 
knocked  off.  Now-,  that  wae  a  very  soft  material 
when  compared  with  the  stone  used  in  London,  and 
they  would  think  the  tr:it1ic  would  be  very  capable 
of  knocking  off  those  crners.  As  regarded  wliat 
Mr.  Aniall  siiid  as  to  the  effect  of  wet  on  the  roads, 
there  could  be  no  doiil.i  about  its  Ml  effect  on  the 
road.  They  had  only  to  go  along  a  road  on  an 
autuJ7in  day.  If  the  da\  was  not  too  wet  or  too  dry 
they  could  see  the  place-  where  tlie  bicycles  went. 
It  would  be  all  right  it  they  could  get  a  certain 
amountt  of  moi.stute  in  the  road.  He  had  a  water- 
bound  macadam  road  which  had  stood  'bus  traffic 
perfectly.  They  laid  a  road  down  in  .sjjring  or 
autumn,  when  the  weather  was  often  very  wet.  The 
coar.se  material  was  taken  away  for  about  4  in.  to 
put  down  a  tar-macadani  top,  and  l>elow  that  was 
the  ordinary  gravel,  wb  eli  contained  a  good  deal  of 
binding  material  and  a  jrjod  deal  of  clay.  It  stood 
I)erfectly  well  as  a  ro;ni  before,  but  the  wet  had 
got  into  it,  and  it  was  extraordinary  how  it  held  up 
the  wet.  The  great  de-tj<  yer  of  the  road.s  now  was 
wet.  He  had  been  rather  surprised  that  in  the 
paper  the  author  had  n  it  alluded  to  wave  action, 
because  that  was  an  ah-ejutely  destructive  force  to 
the  roads.  A  road  mij/ht  i.e  able  to  carry  the  weight 
which  was  brought  on  it  jinsit  as  a  bridge  was  able 
to  <arry  the  weight  brim-ht  on  it.  But  so  soon  as 
they  had  wave  action  there  was  no  doubt  that  was 
the  great  de.structive  force.  If  a  road  was  to  carry 
traffic  economically,  they  must  treat  it  in  exactly 
the  same  way  as  they  treated  the  hearings  in  the 


c;ise  of  iiuK'hinery  tliey  mustt  keep  it  as  smooth 
as  poissible.  They  had  greut  advantages  in  keeping 
the  road  smooth;  one  was  that  they  were  able  to 
maintain  it  more  economically,  and.  further,  it  was 
ahle  to  carry  more  traffic.  The  idea  of  allowing 
roads  to  get  into  tlieir  present  state  was  the  most 
ridicutoiKs  thing  jiossible,  because  it  was  like  throw- 
ing hundreds  of  thousands  of  pounds  away,  and 
ecoiiomising  in  a  few  thousands  of  pounds,  the 
s|)endiiig  of  whi<'h  would  produce  great  economy  in 
the  use  of  the  roads. 

Mr.  A.  E.  CoLT.iNs  (Norwich)  referred  to  the  ques- 
tion of  the  sizes  of  wheels,  and  the  way  the  effect 
of  the  allowable  weiglit  varied  with  diameter.  He 
quite  agreed  that  the  rules  of  the  Board  of  Trade 
were  reasonable  as  to  weights  with  vehicles  of  mode- 
rate isized  wheels;  but  when  they  came  to  wheds 
of  eoirsidenihle  diameter  he  did  liot  think  the  lule 
should  hold  good.  They  all  knew  that  with  the  use 
of  vehicles  with  wide  tyres  those  tyres  would  not 
bear  weight  equiUly  over  their  whole  width.  What 
was  wanted  Wius  some  means  of  equalising  the  pres- 
sure through  the  whole  width  of  wide  wheels.  He 
knew  it  was  a  compli<(it€d  question.  He  had  been 
trying  to  work  out  a  machine  for  doing  it.  Unfortu- 
nately, the  maker^i  o^  vehicles  did  not  want  to  do 
it.  because  they  wanted  to  sell  their  vehicles;  biit 
engineers  wanted  users  to  allow  their  roads  to  have 
a  chance,  and  they  did  not  stand  a  chance  if  too 
wide  w^idths  of  wheels  came  on  the  roads. 

Mr.  O.  E.  Winter  (Hampist«ad)  .said  in  this  paper 
they  had  stated  afre.sh  in  la  way  that  only  a  scien- 
tific mind  could  the  old-rfas'hioned  objections  to 
macadam  roads,  fl'lie  paper  should  be  a  knock-out 
blow  to  the  old-fashioned  macadam  road.  They 
were  utterly  sick  of  it.  The  less  they  had  to  do 
with  water-,bound  macadam  roads  the  better  it  would 
be  for  their  councils  and  for  those  who  u.sed  the  roads. 
There  was  no  doubt  that  water  was  insufficient  to 
bind  roads.  With  the  motor-omnibus  traffic,  the 
water-Iwund  macadam  road  was  utterly  out  of  the 
question.  They  were  trying  to-  do  their  best  with 
tarred  surfaces  and  with  bituminous  materials  to 
get  a  nice  even  surface.  His  recent  experiments 
during  the  Jast  two  or  three  years  with  a  bituminous 
carpet  on  an  adequate  .foundation  was  one  of  the 
best  ways  of  sustaining  the  traffic,  and  at  the  same 
tiime  the  most  economical.  That  had  been  their 
experience  in  Hamp.stead.  His  road  costs  were 
going  down,  because  for  the  last  seven  or  eight  years 
he  had    adopted   a   bituminous  construction. 

Mr.  W.  Hakpur  (Cardiff)  remarked  that  Mr. 
Cooper  had  mentioned  that  Mr.  Arnall  did  not  refer 
to  the  effecf  of  wave  movement  in  the  road  surface. 
As  he  read  the  pajjer.  he  thought  Mr.  Arnall  did 
most  cleanly  refer  to  it.  He  said:  "That  there  is 
such  a  sideways  tendency  to  escape  i«  well  .seen  in  a 
pulpy  road;  the  rut  formed  by  a  heavy-loaded  wheel 
ifi  plainly  due  to  a  lifting  at  the  .sides  as  well  as  to 
a  sinking  under  the  wheel.  Often  it  may  be  seen 
in  front  of  a  roller  at  work  on  a  thick  coating;  the 
ina.ss  rises  as  a  flat  wave  in  front  to  be  forced  down 
again  as  the  roller  moves  over  it.  In  any  case  there  is 
no  salvation,  whether  the  view  of  one  big  crack  is 
taken  or  a  multitude  of  small  ones;  whichever  •view- 
is  taken  the  destruction  of  the  material  goes  on 
just  the  same."  He  was  afraid  Mr.  .Cooper  had 
not   read   the  paper  very  carefu'lly. 

Mr.  H.  E.  Stilgoe  (Birmingham)  remarked  when 
he  approached  Mr.  Arnall  the  latter  said  he  would 
prefer  to  write  upon  the  destruction  of  roads  rather 
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than  the  oonstruction   of  roads.    He  thought  it  was 
greatly  to  their  benefit  that  Mr.  ArnalJ  had  done  so, 
hecau.se  lie  liad  put   the  case  so  very  oJearly   before 
them    that  tlie   information   given    was  of   the  very 
greatest    vahie.    He    could    not    understand    anyone 
considering  ior    a    moment  tliat   the    internal    wear 
upon  a  road  was  a  small  ma'tter.    He  happened  the 
other   day   to   read   an   original   contribution)    which 
was  written  in  1821,  l)y  the  late  Mr.  Loudon  M'Adani, 
and    he    began    that  report   upon    the   old    roads    of 
London  with  the  statement  that  the  gravel  of  which 
.so  many  London  roads  were  made  at  that  time  was 
un.suitable    on    account   of    its    roundness.    If    there 
was,  .lie  said,  no  interstitial  wear,  or  internal  wear, 
there    would    be    n'o    objection   to    using    the    round 
stone  in   the  course  immediately  below   the  wearing 
surface.    .'They  till  knew  that  those  roads  which  had 
for  the  uii)per  part  of  their  foundation,  immediately 
l)elow    the    we-aring    surface,    material    composed    of 
rounded    stones.,     were    always    in     trouble.    Those 
stones    were   really    never    at    rest,    Icecause    of    the 
influence  exerted  by  the  pressure  transmitted  through 
the  wheel   to   tlie  internal   portion  of  tlie  road.    As 
Mr.  Ariiall  very  ably  illustrated  it  by  the  cone    one 
expected    naturally    that    that    disturbing    influence 
was  decreased  according  to  depth.    Mr.   Cooper  had 
mentioned   an  instance  in   the  road   he  opened  of  a 
London    .stock   brick   10  in.    below  the  surface   wjth 
the  edges  practdoally  as  they  were  when  put  into  the 
road.     That    might    very    wel'l    be;    there    might    be 
reasons  for  that,  and  it  was  a  very  fair  depth  below 
tlie  surface.    ^But  they  knew  in  opening  the  road  for 
repairs,    for    trenches,    and    for    making    renewals 
they  did  find  tk.s  very  great  iivternal  wear  upon  the 
stone.    IThey  must  have  some  other  means  of  binding 
tlie  stone,  .and  holding  it  fimily  in  its  grip  to  keep 
It   up   to    Its   work.    With   a   granite   se*t  they   held 
tliat  up  hrinly  to  rts  work  as  a  tool  was  held  firm  to 
a   grindstone.    If   they   put    a   tool  to    a   grindstone, 
with    a   wobbly    hand   they    giot   no    result,    and    he 
thoug-ht   this   applied   to   roads.    These  points    were 
not  always  appreciated.    Mr.  Airnall  had  mentioned 
another    im^portant    matter,    the    great    quantity    of 
clay  in   road  surfaces,  with  many   stones  employed 
in  road  making.    He  knew  stone  which,  wash  it  as 
they    plea.se,   and    break    it   with    a    hammer,     they 
lound  clay  on   the  surface;   crush  it  and  test  it  in 
the   'tu.te    and    they    found    clay.    That    would    take 
days    to    settle,    according    to     the     quantity.     The 
heavier  parts,  the  dais^t  and   the  fine  chippings  sank 
to   the  Ixittom.     He  beKeved  clay  had   a  great  deal 
of  influence  upon  tliLs  subject.    These  matters  were 
entiirc  y   put    upon    one   side   when    they    took    into 
."o-ideration    bituminous    bindings.    The    effect    of 
«.in.'>,s,    which    Mr.    Arnall    had    referred    to,    also 
pointed  jn   the   direction  of  the  grea-tes.t  care   being 
taken  in  keeping  the  surface  of  the  roads  solid.   The 
wetness  wliich  was  observed  at  potllioles  would  show 
them  that  destruction  took  place  there  more  than  at 
any    other    part.      H    they    could    only    keep    tlieir 
surfaces  solid   and   mtaet   tliey  would   have  arnved 
at  what  they  were  striving  for,  and  he  tliought  the 
0     y   way  to    do   that  was   by  using   a   binder   of   a 
biWinous  nature  m  tlie  construction  of  the  ^oads. 
Mr     Matthew    Jones    (Chester),    speakin^    as    to 

llZl  •  f'"*  f  "'^'y  ^■'''■^  ^^^'-e  l-'e  liad  constructed 
•some  reinforced  concrete  roads.  He  had  brought  the 
einforced  concrete  up  to  the  surface  for  the  traffic 
rJ\  ?T'  T'^-  ^"^  ^"''^  'l"'**  convinced  that  every 
road  must  be  lx)und  with  some  matenal  that  was 
going  to  keep  the  granite  in  its  position.  He  had 
to  keep  his  roads  closed  for  three  weeks  or  a  month 
according  to  the  weather  conditions,  to  allow  the 
road  to  set  thoroughly.  That  was  the  great  drawlmclc 
at  the  present  time,  but  there  was  no  doubt  that 
concrete  roads  would  come  into  use  in  this  country. 
They  stood  tlie  wear  of  traffic  very  much  better  than 
tar-macadam  roads.  The  whole  tiling  was  put  too-ether 
as  one  mass  and  so  far  as  he  could  see  there  was 
not  the  slighte.s,t  movement  whatever.  In  a  tai- 
macadam  road  they  still  got  movement,  beeau.se  thev 
had  gut  weather  conditions,  rain  and  snow,  to  contend 
with.  A  concrete  road  became  impervious  if  thev 
alllowed  it  to  .set  proi,erly.  If  they  once  got  a  con- 
crete road  set  they  might  take  it  from  him  that  they 
had  got  an  excellent  ro.id.  If  they  tar-sprayed  the 
surtace  and  spread  with  granite  chippings  after  it  was 
set.  they  w^ent  still  further  to  make  it  imjiervious 
to  weather.  There  were  no  potholes  on  the  road  which 
he  constructed  four  years  ago.  There  was  no  brush- 
ing, or  very  little,  requirefl.  because  when  the  rain 
came  down  it  washed  the  road  clean.  He  had  l>een 
asked   by   several    member.-   with   regard   to   women's 


l^iljiiur  at  (Jhester,  which  was  mentioned  in  the  Presi- 
dential address,  and  \\>-  would  like  to  say  one  or  two 
words  on  tliat.  At  Chester  they  employed  women 
labour  in  various  dejiai  tments,  and  on  various  kinjls 
of  work.  He  had  got  women  doing  tar-spraying,  and 
they  were  doing  it  exceedingly  well,  equally  well  as 
some  of  the  men  he  had  working  on  the  same  class 
of  work.  They  brushed  the  roads,  they  actually  did 
the  tar-spraying,  and  spread  the  chippings.  The  only 
man  he  had  on  the  job  was  the  man  who  looked  after 
the  tar  boilers  and  the  boiling  of  the  tar.  He  had 
not  l)een  able  to  get  the  women  into  the  way  of  boiling 
the  tar  to  the  right  consistency.  They  had  women 
working  on  the  sweeping  of  the  streets,  and  they  did 
it  exceedingly  well.  ..\  friend  of  his  spoke  to  a  woman 
who  was  brushing  the  road,  and  she  lirushed  the 
sweepings  right  on  to  Uie  top  of  a  gully.  This  was 
what  they  had  to  contend  with.  His  friend  said  to 
her:  "You  should  brush  round  tliat  grid,"  and  .she 
replied:  "It  is  less  work,  V)ecau.se  it  goes  down." 
Unfortunately,  many  of  hits  gullies  had  lieen  stopped. 
The  surveyor  must  not  expect  the  .same  work  from  a 
woman  as  from  a  man,  as  they  had  not  got  the 
strength  to  do  it.  He  was  rather  surprised  to  read 
the  other  day  that  the  women  brushed  too  lieavily  and 
brushed  up  the  macaiUun..  He  wrote  to  a  friend  and 
said  they  brushed  the  streets  as  if  they  were  carpets 
and  not  macadam,  and  not  hard  enough  to  his  liking. 
He  was  sure  woman  !al>our  had  come  to  stay  in  this 
country;  he  had  not  anything  like  the  trouble  with 
women  as  with  men.  They  had  also  women  engaged 
in  the  collection  and  sta.cking  of  paper,  and  they  were 
making  a  very  good  profit.  He  tried  women  on  the 
refuse  tip,  but  he  was  not  able  to  say  he  had  suc- 
ceeded there.  It  was  rather  dirty  work,  and  not  very 
nice.  He  had  women  engaged  in  the  parks  cutting 
the  grass  with  lawn  mowers  and  i)laiiting  flowers. 
He  could  assure  them  that,  so  far  as  Chester  was 
concerned,  woman  labour  had  been  the  salvation  of 
keeping  their  roads  going  in  very  good  condition. 

Alderman  Bainbhidgb  (Stockton-on-Tees)  said  they 
had  three  streets  running  east  and  west  and  three 
running  north  and  south.  They  were  made  of  tar- 
macadam.  The  streets  running  east  and  west  had 
been ,  trenched  down  and  filled  in  for  a  depth  of  15 
or  16  in.  with  good  slag  and  clinker,  jiroperly  rolled 
in,  and  5  in.  of  tarmac  on  the  top.  The  roads  run- 
ning east  and  west  they  had  trouble  with.  The  roads 
running  north  and  south  were  like  the  roads  in 
Blackpool — good  roads.  Their  experience  had  been 
that  the  foundati<in  which  had  been  laid  under  those 
roads  running  east  and  west  had  been  too  rigid,  and 
if  they  got  too  rigid  a  foundation  they  got  more 
pounding  upon  the  tarmae.  The  traffic  -seemed  to 
push  the  tarmac  out  of  place,  and  they  got  depressions 
in  the  road. 

Mr.  H.  T.  Wakelam  (Middlesex)  said  it  was  not 
his  object  to  make  any  remarks  upon  the  pajjer,  but 
he  rose  to  ask  Mr.  Matthew  Jones  for  some  particulars 
as  to  concrete  construct i<ui.  He  wanted  to  know  the 
tonnage  per  day  on  these  concrete  roads;  particulars 
of  the  aggregate  of  the  concrete  and  particulars  of 
the  other  materials. 

A  Member  also  asked  the  number  and  weight  of 
the  mechanically-propelled  loads  on  these  roads. 

Mr.  Matthew  Jones  replied  that  the  weight  of  the 
traffic  over  these  roads  Was  anything  from  80  to  120 
tons  per  day. 
A  Member:   What  is  the  width  of  the  road  ? 
Mr.  Matthew  Jones:  The  width  of  the  carriageway 
is  20  ft.    The  largest  weight  which  had  gone  over  the 
road  at  one  time  was  1.5  tons. 
Mr.  Wakelam:    A  traction  load? 
Mr.  Jones:   A  traction   load  on  four  wheels.    Then 
with  regard  to  another  concrete-made  road,  the  White- 
friars-road,  he  could  not  say  what  the  weight  of  the 
traffic  was.     It  was  lighter,  but  more  constant.    There 
would  be  anything  up  to  500  vehicles  a  day  passing 
over  it. 
Mr.  Wakelam:  One-liorsed  vehicles? 
Mr.  Jones:    Yes.    The  aggregate  was  mixed  five  to 
one.    The  stone  was  gr;ided  5  i'l-  to  IJ  in.,  and  that 
was  mixed  together. 
The  President:   What  kind  of  stone  ? 
Mr.    Jones:     Granite.     The    Wliitefriars-road    was 
done   with  granite   from   Penmaenmawr. 

Mr.   S.   .S.   Platt  (Rochdale):    Was  the  concrete  re- 
inforced ?    And  what  is  its  thickness  ? 
Mr.  Jones:   6  in. 
Mr.  Platt:    What  sort  of  reinforcement? 
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Vr.  Jones;  British  reimorcenieiil.  The  road  li;is 
a  elay  liottoiii. 

.Mr.   \V.\KEi.AM:    What    was  the   cost? 

Mr.  Jones  replied  tliat  tlie  cost  of  the  read  worked 
out  very  i-lieap.  The  railway  siding  wa."  only  31MI  yds. 
away  from  the  tip,  Ihenfore  the  carting  wjis  very 
iniioh  cheaper.  The  co.-t  nf  tlie  cement  and  stone  all 
-had  to  he  taken  into  consideration.  Tlii.s  particular 
road,  he    lielicved,  cost,  .'is.  lOd.  per  yard. 

A    Member:    Is  that   the  Wliitefriar.>i-road  ? 

Mr.  Jones:  No,  the  Whitefriar.s-road  cost  more 
than  that.  The  VVhitcfriars-road  cost  4s.  8d.  per 
yard,  owing  to  the  longer  distance  of  carting  and 
the  increase  in  the  pri<c  of  material. 

Tlie  Pre.sident:  What  is  the  average  price  to 
maintain  over  a  iierioti  of   four  or  five  year.s  ? 

Mr.  Jones  replied  that  he  liad  never  had  to  touch 
the  road  in  foiir  years  lint  once  for  tar-spraying, 
and  'the  road  was  as  good  -to-day  a.s  when  laiid 
down. 

Mr.  H.  G.  F.  GuLLAN  (Belfast)  said  he  quite,  agreed 
with  Mr.  Stilgoe  that  it  was  the  liolding  up  of  the 
surface  of  a  road  tfi  the  work  that  was  the  main 
factor  in  resc.sting  deslrihtion,  and  the  whole  que.s- 
tion  was  the  he&t  inclh.ul  <ri  doing  that.  Mr.  Stilgoe 
hvui  dealt  with  stone  in  hlock.  In  the  form  of  a  .sett 
paving  it  would  prolKil.ly  last  ten  times  as  long  as 
■a  stone  which  was  lndUen  and  put  down  in  the 
.smaller  .shapes  of  ordinary  macadam.  Tlien  they 
(found  the  intervening  ni.lhod  of  closilng  their  voids 
end  sealing  with  a  hitimiiinous  hinder  soniethin',' 
llike  five  times  the  life  of  ordinary  water-lK)und 
imacadam.  That  was  hccause  the  stone  was  lield  to 
(tlie  work.  He  would  like  to  mention  another  point 
(which  had  come  to  his  notice  this  year.  He  dared 
eay  that  other  places  li  ke  Belfast  had  been  restrict- 
ing .street  watering.  The  men  had  told  him  that  tlire 
wear  of  the  roads  had  Keen  greatly  lengthened  by 
not  doing  any  street  watering.  Thai  was  significant. 
iThey  wanted  a  bindei  that  would  resist  street 
watering.  It  was  a  point  worth  knowing,  and  i)eoi)le 
W'ould  liave  an  opixjrtnnity  of  considi-ring  it.  He 
wanted  to  add  one  otluj  question  with  regard  to 
,Mr.  Jones'.s  remark,  and  that  was  as  to  the  repair 
of  concrete  surfaces.  Th.-  great  difficulty  with  con- 
crete was  to  hind  comrcle  with  concrete.  If  they 
found  the  surface  wearins;  off  with  a  fine  lanjina- 
tion  they  had  got  to  re.n-tate  that.  How  were  they 
going  to  do  it?  That  \v;i-  a  point  he  should  like  to 
know   pontething   about. 

Alderman  Harwood  (Worcestershire)  said  he  had 
l)een  a  good  deal  intere.-ted  in  noticing  an  omission 
from  Mr.  Arnall's  paper,  and  also  from  the  .speeches 
of  those  who  had  .spoken  on  it.  Tliat  was  the  effec-t 
of  the  expulsion  of  a  jet  of  water  from  a  pothole. 
He  had  always  imaginefl.  and  his  ob.servation  had 
confirmed  the  view,  tliat  it  had  a  very  destructive 
effect  on  the  road.  The  small  detritus  must  be 
forced  out  and  the  potb  ile  increased  in  size  from 
that  action.  He  thought  that  was  borne  out  by 
ob.serving    the    potholes    iluring     a     period     of     fine 


weather,  :ind  tlion,  a  month  later,  alter  a  period  of 
wet  weather.  Mr.  .\niall,  .in  developing  his  argu- 
ment on  interstitial  wear,  said  the  destruction  of  a 
macadam  road  was  not  a  question  of  wear  on  the 
surface.  \  wheel  might  pass  by  and  leave  no  track 
behind.  He  admitted  a  wdieel  might  pass  by  in  fine 
weather  and  not  leave  a  track,  but  he  had  never 
found  a  wheel  lieaiiing  in  wet  weather  which  had 
not  left  one.  And  he  thought  where  that  track  was, 
in  nearly  every  loase,  the  edge  of  the  stone  had  been 
broken  down. 

iMr.  H.  T.  Chai'M.w  (Kent)  said  that  on  the  London- 
Dover  road  they  had  a  traffic  of  1,000  l;ons  per  twenty- 
four  hours,  vailing  from  traction  engines  to  bicycles. 
.\  section  of  this  road  they  laid  with  concrete  6  in.  in 
thickness,  some  portion  reinforced,  the  other  portion 
with  ]>lain  concrett>.  Unfortunately  they  could  not 
close  the  road  during  the  carrying  on  of  the  work. 
Consequently  l.tMH)  tons  of  trathc  a  day  was  concen- 
trated on  lo"  ft.  of  road,  while  the  other  portion  of  the 
road  wasniade;  as  a  result  the  heavy  traffic  cau.sed 
s<>ri(ms  damage  to  the  concrete.  After  consultation 
wdth  the  Koad  Board  it  was  decided  to  carry  out  tlie 
work  with  ."i  to  I  in  stn-tions  with  diffecent  kinds  of 
concrete.  The  section  laid  with  3  to  1  concrete,  was 
as  good  as  when  laid,  but  the  6  to  1  concrete,  graded 
from  5  in.  to  l^iii..  was  not  a  success.  He  did  not 
know  the  reason  why  the  more  rough  graded  concrete 
would  not  stand  the  compression  of  exceedingly  heavy 
traffic.  It  might  Im-  that  tar-spraying  would  do  some- 
thing for  it,  but  if  Mr.  Jones  would  experiment  with 
a  road  on  which  tliere  was  some  traffic  it  would  not 
be  so  successful  as  in  Chester.  If  a  contractor  caiuo 
to  him  and  jiromised  to  lay  a  road  he  found  him 
the  worst  possible  conditions  for  experiments.  He 
thought  before  they  laid  a  material  at  such  an  expense 
per  super,  yard  llicy  should  test  the  material  under 
the  most  trying  ciinditions.  He  liked  to  hear  of 
failures— they  were  more  interesting  to  him  than 
successes. 

Mr.  J.  Paton  (Plymouth)  said  he  thought  it  would 
bi»  unreasonable  to  ask  local  authorities  to  make  roads 
in  such  a  way  as  to  stand  any  kind  of  traffic.  Surely 
road  users  had  si>me  kind  of  responsibilities  in  the 
kind  of  tyre  used  upon  tlu^ir  vehicles,  and  the  Legis- 
latur<-  should  deal  with  them.  He  had  had  forced 
up<jn  him  in  Plyiiioulli  <m  the  roads  tho  conveyance 
of  coal  from  the  docks  to  the  gasworks.  They  were 
using  steam  lorrii's  for  the  carrying  of  the  coal.  The 
road  was  construcbcl  of  granite  setts  mi  (>  in.  of  founda- 
tion to  begin  with.  The  road  gave  way  very  soon, 
and  they  found  tlu'  foundation  was  crushed.  They 
reconstruct,*'!!  that  niad  and  put  in  iron  bars  and 
repaved  with  Penmaeniiiawr  setts.  What  haji[iened» 
then,  with  a  perfectly  rigid  foundation,  was  that  a 
grinding  action  was  going  on  and  the  setts  were  being 
worn  away.  H<»  lluuiglit  it  was  unreasonable  to  throw 
upon  the  local  authority  tho  responsibility  of  keeping 
that  road  in  good  condition.  There  ought  to  be  some 
limit  to  the  load  thai  should  como  on  the  road,  and 
some  restriction  on  (lie  kind  of  tyro  used  on  the 
wheels. 

Mr.  Arnall  said  he  was  very  plea.sed  indeed  at  the 
kindly  way  in  which  tlu*y  had  received  the  paper.  Mr. 
Cooper  'referred  to  the  upward  forces  as  being  destruc- 
tive. Perha'i»s  he  .sihouUl  not  say  that  he  wilfully 
left  that  out,  but  he  did  so.  It  seemed  inconsistent 
with  the  assum|ition  that  they  were  only  dealing  with 
the  top  surface,  and  assumed  thei-e  was  a  good  solid 
foundation  beneath  it.  If  he  had  taken  into  effect 
tlu'se  upward  forces  they  would  have  vitiated  the 
underlying  assumption  and  led  to  a  lot  of  indefinite 
expressions.  He  thought  it  better  to  confine  it  to  one 
basis,  a,nd  thereby  leave  it  much  easier  to  discuss. 
That  was  his  only  reason  for  leaving  that  out.  He 
quite  agreed  with  Mr.  ('ollins  that  the  si/x*  of  wheels 
and  the  width  of  tyres  had  an  effect.  But  the  Board 
of  Trade  by-laws  had  lo  be  of  a  cast-iron  nature,  and 
when  they  got  the  wheels  beyond  a  certain  width  they 
began  to  lose  the  good  effect  of  the  width  ;  he  would 
injt  say  they  began  tcj  lose  the  effect — they  did  not  get 
it  at  all,  as  they  did  not  have  a  level  surface  to  travel 
over.  They  would  not  get  the  effect  of  the  width  unless 
the  road  was  a  dead  level.  If  they  had  a  soft  tyro 
they  gut  the  weight  distributed  over  a  larger  surface, 
but  with  a  rigid  tyre  they  did  not.  That  was  one  of 
the  sins  of  tht*  road  roller.  When  they  began  to  roll 
it  might  not  go  on  a  (piarter  of  the  width,  so  they  got 
(he  projecliug  portion  of  the  'Surface  crushed  to  the 
general  lev<-l.  If  (lure  was  a  good  camber  on  the  road 
instead  of  the  tyre  acting  as  a  roller,  they  might  have 
the  roller  acting  as  a  di'structive  effect  and  breaking 
up  the  road.     These  remarks  about  even  "surfaces  met 
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the  remarks  of  Mr.  "Winter.  An  even  surJace  was  o{ 
very  great  impox'tance — it  stopped  tlie  concentration 
of  the  load  which  tiiey  niu.sit  have  upon  the 'projecting 
parts  of  an  uneven  surface.  They  could  not  have,  tlie 
weiglit  of  a  portion  witli  the  cone  he  had  describeti, 
tiiat  cone  having  a  tendency  to  break  away  from  the 
macadam  round  it  whicli  did  not  carry  the  load.  That 
was  the  principal  ri-ason  why  they  got  so  much  inter- 
stitial wear.  He  agreed  tliat  potholes  were  due  t-o 
the  horses'  hoofs  upon  an  imperfectly  rolled  surface. 
They  disturbed  tlie  surf;ue  ;  they  only  got  it  restored, 
and  that  left  a  weak  pla<e  in  the  road.  Tliat  was  the 
cause  of  the  potliole  in  the  road.  When  it  was  once- 
formed  a  pothole  went  on  in  increasing  formation. 
Whatever  caused  unevenness  in  the  surface  must  cause 
local  weakness  and  resulting  potholes.  The  peculiar 
thing  about  potholes  was  that  one  pothole  insured  the 
formation  of  another,  until  they  got  a  row  of  these 
potholes  all  having  their  origin  in  one  place.  He  agreed 
with  Mr.  Stilgoe  that  a  thing  of  great  importance  was 
to  keep  the  surface  solid.  If  they  kept  the  surface 
solid  the  water  ran  off  before  it  got  in.  They  could 
not  get  it  perfectly  solid.  If  they  could  get  enough 
moisture  in  to  keep  it  damp,  and  yet  not  allow  tlie 
wcH  to  get  in  to  the  road,  it  would  be  better  than  a 
dry  road.  They  had  one  piece  of  concrete  road  in 
Birmingham  which  had  been  down  about  twelve  ov 
fifteen  years.  It  had  been  repaired,  and  was  still  in 
very  good  order.  But  it  was  on  a  dead  level  surface, 
and  there  was  not  very  much  traffic  on  it.  The  trouble 
was  that  when  the  surface  did  begin  to  wear  out  they 
could  not  repair  it  with  effect.  With  respect  to 
Alderman  Bainbridge's  remarks,  he  should  like  to  get 
some  more  knowledge  of  those  roads  running  east  and 
west,  and  those  niniiiiig  north  and  soutli.  He 
maintained  there  was  a  considerable  difference  in  the 
wear  and  not  the  construction.  Mr.  GuUan  referred 
to  the  importance  of  holding  the  stone  to  the  woi'k. 
It  was  a  long  time  ago  when  he  made  a  comparison 
between  tlie  w'ear  of  the  actual  amount  of  stone  used 
on  a  macadam  road  as  compared  with  the  amount  of 
stone  used  on  a  granit<'-paved  road.  Tliey  had  granite- 
j>avi^  roads  in  Birmingham  where  the  granite  had 
been  down  for  fifty  years.  They  were  (i-in.  setts,  and 
he  did  not  suppose  they  had  worn  5  in.  He  supposed 
if  it  had  been  put  on  in  the  form  of  broken  stone  they 
would  have  had  to  put  3  in.  or  4  in.  on  every  year 
and  cart  it  away  in  the  form  of  mud.  They  would  have 
had  to  put  K)  f t.  of  stone  on  the  road  in  that  time 
in  little  pits,  and  scrape  it  off  as  mud.  It  was 
enormous  the  difference  between  the  wear  of  setts  and 
broken  stone.  The  remark  of  Mr.  Gullan  about  the 
beneficial  effect  of  not  watering  the  roads  was  a  very 
iiseful  one.  and  ought  to  have  a  useful  application. 
He  only  hoped  it  could  be  confirmed.  W^itli  referc-nce 
to  Ml-.  Harwood's  remarks,  he  had  evidence  upon 
surface  wear,  but  ho  was  not  going  into  that,  and 
wanted  to  point  out  that  it  was  unimportant  as  to 
what  was  going  on  down  below.  He  was  not  c)uite  able 
to  follow  Mr.  Chapman's  remarks  on  the  London- 
Dover  road,  but  he  understood  him  to  say  that  the 
rough  concrete  would  not  stand  where  the  finer  concrete 
did.  He  did  not  know  why  that  should  be.  His 
notion  of  a  concrete  body  was  that  it  should  be  per- 
fectly solid,  and  it  should  not  make  much  difference 
whether  the  stone  wais  large  or  small  so  long  as  the 
other  things  were  equal.  It  might  be  that  the  larger 
stone  when  it  began  to  wear  would  show  isohiled 
points,  and  the  stone  would  give  way.  If  they  crushed 
the  stone  which  fonned  jiart  of  the  solid  mass  they 
made  a  ])othole  there,  and  the  trouble  would  extend. 
That  was  the  difference  probably  between  the  rough 
and  the  smooth  surface.  Mr.  Paton  made  i-emarks 
about  the  steam  lorries  destroying  the  setts.  He 
gathered  that  was  due  to  the  foundation  giving  way. 
They  had  during  the  last  three  or  four  years  tile 
destructive  agency  by  wliicli  setts  were  being  crushed, 
and  tliose  setts  would  not  be  crushed  if  the  founda- 
tion were  not  as  good  as  it  was.  It  was  like  putting 
the  sett  upon  an  anvil  and  giving  it  a  blow  with  a 
10-ton  hammer.  They  had  got  a  good  many  granite 
setts  crushed  in  that  way.  ■  The  only  thing  they  could 
do  was  to  repair  the  road.  They  got  none  of  that  effect 
with  rubber  tyres.  That  pointed  to  the  fact  that 
rubber  tj'res  were  the  ])roper  thing,  and  they  ought  to 
do  as  much  as  they  could  to  extend  their  use  provided 
they  could  have  a  ii>ad  Miiface  to  suit  tliem. 


Sir  William  White  Memorial £o.O'Ht.  t.illecied  loi  a 

memorial  to  the  late  Sir  William  White,  will  be 
devoted  to  a  re.search  scholarship  fund,  a  iiiedallion 
portrait  in  the  Hall  of  the  Institution-  of  Civil 
Engineers,  and  a  grant  to  Westminster  Hospital. 


ACTION  AGAINST  AN   IRISH  COUNTY  SURVEYOR. 


\t  the  Londonderry  Assizes,  on  Friday  last,  Mr. 
Justice  Gibson  and  a  special  jui-y  heard  an  action 
brought  by  three  farmers  and  road  contractors — 
Michael  Jl'Guckin.  Derrychrin,  Eglish,  County 
Tyrone;  James  M'Guckin,  and  John  M'Guckin,  of 
Ardagh,  County  Londonderry,  all  brothers — against 
Charles  li.  Boddie,  county  surveyor  of  Londondei'ry, 
to  recover  £.50()  damages  for  alleged  libel.  Defendant 
pleaded  privilege. 

The  alleged  libel  was  contained  in  a  report  made 
by  the  defendant  to  tin-  Magherafelt  liural  District 
C'ouncil  concerning  a  road  tor  which  the  ijlaintiffs' 
father  had  been  contractor.  After  the  father's  death 
tile  plaintiffs  continued  the  work  on  the  road.  The 
report  was  as  follows  : — 

"  I  have  to  report  a  serious  case  of  fraud  in  con- 
nection with  the  mateii.ils  on  first-class  road  No.  26, 
from  Ballyronan  to  t'oagh.  The  materials  were 
measured  by  Mr.  M'Farlane  on  September  6th  last, 
and  the  road  contractor  was  credited  with  the  value 
of  the  materials  then  im-asured.  Since  that  date  there 
have  been  stolen  from  the  road  55|  cub.  yds.  of  metal 
and  11^  cub.  yds.  of  si  one  screenings,  the  total  value 
being  £33  5s.  It  is  impossible  to  believe  that  the 
representatives  of  the  contractor,  who,  it  is  said,  died 
recently,  were  not  jprivy  to  this  act,  and  therefore  I 
must  hold  these  reiireseiitatives  responsible  for  the 
loss  of  materials  and  broach  of  contract.  Under  the 
circumstances  I  don't  see  my  way  to  certify  for  any 
fdrther  payment  in  resjiect  of  this  contract.  Further, 
the  county  council  may  con>sider  it  necessai-y  to  pro- 
secute the  persons  concerned.  I  have  pleasure  in 
stating  that  it  is  due  to  the  care  and  vigilance  of  Mr. 
IM'Farlane  that  the  theft  was  discovered,  and  he  was 
ably  assisted  by  Mr.  M'Nulty  in  measuring  the  mate- 
rials and  checking  quantities." 

The  plaintiffs  were  examined,  and  stated  that  the 
stones  could  not  have  been  removed  without  their 
knowledge,  and  no  ston.-s  had  be«n  taken  away  after 
the  date  tliey  had  been  measured  and  certified. 

Mr.  Brennan  and  Jlr.  Tipping,  surveyors,  proved 
that  there  was  no  shortage  in  the  metal  which  they 
measured. 

Mr.  Elliott,  chainnaii.  Magherafelt  Rural  District 
Council,  and  Mr.  William  Hastings,  clerk  of  the 
council,  were  also  examined. 

Mr.  Babington  (for  the  defendant)  asked  his  lord- 
ship for  a  direction  on  the  ground  of  privilege,  and  that 
there  was  no  evidence  of  malice. 

His  lordship  said  the  occasion  was  highly  privileged. 
T'  ere  was  not  a  particle  of  evidence  of  malice.  It 
would  be  a  hard  thing  if  these  respectable  young  men 
should  be  aspersed  in  this  way  if  there  was  no  real 
shortage. 

Mr.  Babington  said  his  client  was  quite  willing  to 
withdraw  any  imputation  contained  in  the  report. 

His  lordship  directed  the  jury  to  find  for  the 
defendant,  the  latter  disclaiming  any  imputation  on 
the  honesty  of  the  plaintiffs.  Hi?  lordship  also 
expressed  the  oiiinioii  tliat  the  county  council  should 
absolve  the  plaintiffs  from  costs  and  indemnify  the 
county  surveyor. 


Concrete  Drinking  Troughs. — Many  estate  agents 
and  estate  clerks  of  wiivks  employ  their  bricklayers  and 
labourers,  during  slack  times  in  making  concrete 
articles  for  the  farmers  on  the  estate.  Drinking 
troughs  for  cattle,  which  were  fomierly  made  of  wood, 
are  now  made  with  riulloed  cement  on  the  Earl  of 
Dudley's  estate.  The  troughs  are  10  ft.  by  2  ft.  by 
18  in.  deep,  2^  in.  thick  at  the  bottom,  diminishing 
to  1|  in.  at;  the  top  of  the  sides.  These  troughs  are 
indestructible,  and  we  understand  give  great  satis- 
faction to  the  farmers. 

Building  Regulations.— An  inquiry  during  the  week 
at  the  Ministry  of  Munitions  regarding  the  new 
Order  in  Council  regulating  building  elicited  the 
information  that  work  which  was  in  progress  before 
July  20th  need  ..not  to  stojiped  pending  the  granting 
of  a  licence.  Any  building  commenced  l)efore  that 
date  should  be  continued  until  such  time  as  a  licence 
should  'be  definitely  refused.  There  is  no  desire  to 
restrict  building  unless  a  national  purpose  can  be 
served.  The  principal  piupose  of  the  Ministry  is  to 
limit  the  use  of  •structural  steel,  a  further  purpose 
being  to  assist  the  Ministry  erf  Munitions  in  obtain- 
ing such  building  labour  as  is  urgently  reqirired 
u.pon   munition  factories. 
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Motor  Vehicles  for  Municipal  Viork. 

DISCUSSIONS    AT    CLEANSING    SUPERINTENDENTS'    CONFERENCE. 

(CoaclusJon.) 


On  tlie  presentation,  :it  ilie  recent  oonierence  of  the 
Institute  of  Cleansing  Suiierintendeiits  of  papirs* 
by  Messrs.  W.  Greig.  Glasgow,  anil  James  Bee, 
Blackpool,  dealing  respectively  with  the  subject  of 
street  cleansing  by  uiotois.  and  street  watering  with 
electric  vehicles, 

Alderuum  Hornby  (Manchest<»r)  propt)sed  the 
custoiuary  votes  of  thanks.  In  Ms  opinion  motive 
power  for  street  watering  and  street  cleansing  was 
absolutely  necessary.  In  .Manchester  they  had  been 
somewhat  backward  in  this  resi>eot,  but  he  h»)icd 
the  lOqwration  wouUl  Ivnofit  from  .the  eXi'ellent 
papers    read    tlKilt    day. 

Mr.  L.  iS.  Mackenzik  (o,ty  engineer  of  Bristol) 
seconded.  He  said  tlie  papers  were  einincntily  priic- 
tical  and  contained  a  gi>.id  deal  of  u.seful  .informa- 
tion. At  Bristol  they  \ver<'  keeping  their  eyes  open. 
They  liad  not  introduced  any  electric  traction  yet. 
He  saw  the  watering  maVliine  at  Blackpool  a  few 
weeks  ago.  and  he  was  very  pleased  with  tJic  work 
done  by  it.  .\s  far  a^s  ix>ad  sweei>ing  was  concerned, 
they  had  had  two  LafHy  machines  in  Bristol  since 
last  (X'tf>l)er.  and  were  nmie  than  siuti.sfied  with  the 
results  obtained.  He  hail  luA  got  any  figures.  b\it 
he  agreed  with  Mr.  Gri  iir  ihat  it  Wils  no  gixul  taking 
any  notice  of  remarks  abiiut  doing  away  with  seven, 
eiglvt.  or  nine  Iwrses  with  this  machine.  He  kept 
the  cost  for  three  month-  as  comparetl  with  three 
months  in  the  previous  year,  and  there  was  not  the 
slightest  doubt  they  were  effecting  a  saving  of  Cl.')ll 
|)er  anuinn  on  each  marli.ine.  The  only  thing  they 
found  with  the.se  nnichine.-  was  thai  they  did  more 
sweeping  than  befori — they  trot  over  the  ground  so 
quickly.  They  were  able  to  get  the  busy  i>ari  of  the 
city  clearetl  liy  nine  o'clink. 

Oouncillor  Holuen  (Manchester)  asked  Mr.  Bee 
by  what  meatiis  he  was  ablr  to  save  £50  on  the  water. 

Councillor  Blackblr.n  (Leeds)  said  he  could  say 
ditto  to  almost  all  Mr.  (iieig  had  said.  Mr.  Greig 
had  .sjiid  that  in  Glasgow  as  nearly  as  possible  they 
were  overtaking  the  work  of  three  horses.  In  Leeds 
one  jof  their 

MOTOR     SWEEPERS      . 

was  taking  over  the  wmk  of  three  hor.se.s.  He 
thought  the  motor  sweep,  r  had  a  great  future  in 
store  for  it.  The  diffienit ,  they  had  at  I.#eds  at  t.h<' 
present  tame  in  all  ilepaitments  was  the  shortage 
of  Balwur.  When  tlie  \\.\r  was  over,  and  the  diffi- 
culty was  removed,  he  thought  that  in  most  of  the 
hurge  ninniciixilities  tlier..  would  be  a  very  huge 
fleet  of  mot^)r  sweeper-,  beeause  they  did  the  work 
most  expeditiously,  and  working  ais  they  did  niostly 
in  the  rtight.  they  could  cleanse  the  town  and  li.ive 
it  in  i>erfect  order  for  tie-  early  morning. 

Mr.  H.  F.  WiGFiELD  (f,<icester),  Bailie  (JoufiHTUii.: 
(Motherwell),  and  Mr  K.  H.  Storer  (Tynenionth) 
asked  for  further  infnniiation  on  points  in  the 
papers. 

Councillor  Dr.  Green  mi, i;h  (Bury)  said  that  some 
of  the  large  railway  coin|.ariies  bad  Uiken  up  electric 
niotors  for  cartage  work,  and  this  in  iLself  was  suffi- 
cient to  cause  local  aiitlioriiies  t<j  watch  develop- 
ments  in   this  cla.ss   of  trar-hion. 

Mr.  J.  Priestley  (SIm  tfield)  said  the  conference 
had  demonstrated  that  they  had  some  very  good 
readers  of  pay)ers.  He  wi-lied  Mr.  Greig  to  clear  up 
one  or  two  points.  Tlie  tii-t.was  whether  the  sweep- 
ing of  the  .street.s  in  Gla--. iw  was  carried  on  during 
the  day  or  night,  or  b.  th.  If  it  was  carried  out 
both  day  and  night,  did  he  u.se  the  motor  sweepers 
on  both  shifts?  and  if  rmt,  why  not?  liec-ause  if  the 
machine  \¥ould  do  the  «ork  of  rather  m.ore  than 
three  horses  on  one  shii't.  it  would  do  the  work  of 
doiiUe  the  numl>er  on  'wo  shifts.  Mr.  Greig  had 
also  dwelt  on  the 

MOBILITY    OF    the    HORSE 

and  used  the  argument  tli  d.  a  horse  was  more  valu- 
able lin  one  respcict  than  a  motor;  in  sliort,  it  could 
l>e  transferred  from  one  ila.ss  pi  w'ork  to  another, 
and  he  instanced  the  fr.in-ferenee  of  the  horse  from 
the  removal  of  house  refn-e  to  the  clearing  of  snow. 

•  See  The  Si  kvktor,  July  2lBt, 


He  wislieiltii  know  ii  .\lr.  Greig  had  had  experience 
ais  to  the  ctliciency  or  ile.sirability  of  using  motor 
sweei>ers  during  the  early  parts  of  a  snowstorm  in 
perambvd.ating  the  stri'ets  and  preventing  the  accu- 
muilation  of  snow.  He  l>elieved  that  in  some  dis- 
tricts that  plan  had  been  used  with  good  results. 
Turning  to  Mr.  Bee's  pai>er,  Mr.  Priestley  said  it 
was  stated  that  the  vehicle,  during  the  dinner  hour, 
was  given  a  Ixjosting  charge  of  about  li  to  2  hours' 
duration.  Did  he  mean  that  the  vehicle  was  boosted 
for  that  'period,  or  uieiely  that  it  was  charged  at 
normal  rates  for  1.;  to  2  'hours?  Mr.  Bee  also 
said  that  his  figures  were  based  on  IJ  units  per  mile. 
Was  that  the  result  of  aeluial  experience,  or  merely 
an  estimate.?  Mr.  Prie..stley  asked  Mr.  Bee  for 
further  information  with  regard  to  the  savmg  of 
CiX)  7s.'  2d.  in  two  iiiontlns  in,  comparison  with  the 
previous  year.  Before  the  figures  'Could  be  of  any 
value  they  ought  to  know  the  climatic  conditions 
for  the  two  periods.  Mr.  Bee  did  not  say.  too, 
whether  the  mi'Jeage  of  the  streets  w.as  identical  in 
lK)tli  liases.  -Mr.  Bee  had  inentioned  for  deprecia- 
tion oil  the  batteries  for  a  period  of  two  months  a 
sum  in  C**.  He  (Mr.  Priestley)  wished  to  know  what 
wais  the  guarantee  that  iic>ceinpaniod  the  battery, 
iH'eause  he  undi'rstbed  the  guaiuintee  usually  given 
with  this  class  of  ba.llcry  "wais  limited  to  two  years' 
use:  if  Oi  was  the  rate  of  depreciation  for  a  period 
of  two  months,  or  ICtKJ  for  the  two  years,  that  seemed 
not  to  lie  anything  ilike  sufficient,  l)ecause  it  did 
iLOt  provi<le  a  sutlicieiit  sum  for  the  renewal  of  the 
l>attery  at  the  end  of  the  guaranteed  period.  He 
a!i.so  wished  to  know  why  Mr.  Bee  had  made  no  alLow- 
aiure  in  his  estim.ate  of  cost  for  the  inalintenanice  of 
the  vehicle. 

Councillor  Stephens  (Bristol)  said  he  had  come 
to  the  conclusion  thati  horses  could  not  be  entirely 
replaced  by  iiieehanieal  jwwer.  Everything  was  agaiinst 
the  hor.se  to-day— the  price  and  the  cost  of  provender, 
which  was  almosit  doiiible.  In  his  opinion,  when  the 
war  vMas  over  they  wnmld  go  back  to  the  horse,  which 
we  always  thought    so  much  of  in  this  country. 

Councillor  Buoadbent  (Gldhani)  said  that  Mr. 
(ireig  had  not  said  lanything  about  taking  up  the 
iofu.se  after  the  sweeper  had  done  its  work.  He 
would  like  -Mr.  Grei.i,'  to  tell  them  the  difference  in 
the  picking  up  of  the  refu.se  by  motor  sweeper  and 
by  horse  sweeper,  and  show  a  comparison  as  to  how 
many  men   followed   the  raacttines. 

Bailie  R.  Mitchell  (Gla.sgow)  said  that  Mr.  Greig 
had  been  a  strong  advocate  for  iihe  work  of  the  horse, 
but  he  luad  been  public-spirited  enough  to  recognise 
th.at  they  must  move  with  the  times;  and  while  the 
horse  was  a  iiiiost  valuable  laniiiMill,  they  had  to  recog- 
i*ise  that  they  hail  tn  make  greater  ji'rogress  to-day, 
.■uid   to   make   more 

USE     or     MEellANlCAL    POWEK 

ill  the  cleansing  of  tlieir  streets  than  they  had  in 
the  past.  He  recognised  that  they  had  to  take  into 
acHJOunt  not  the  present  cost  of  a  horse  and  the 
price  of  provender,  but  the  cost  and  the  price  before 
the  war.  Mr.  Greig's  j.aiper  was  haised  on  that  ca'l- 
culiation.  They  had  i.'iven  this  question  careful  .study 
in  Glasgow,  l)ecaiise  they  ted  had  more  experience 
of  motor  sweeping  there  than  in  any  other  town  in 
the  United  Kingdom.  They  had  .at  present  a  fleet 
of  twelve  motor  sweepers.  They  had  not  confined 
their  attention  only  to  one  company,  but  they  had 
three  (Jifferent  classes  of  motor  sweepers.  Mr.  Greig 
did  not  say  which  was  the  best,  but  he  might  give 
the  informiation  privately.  He  congratulated  Mr. 
Bee  on  living  in  la  district  where  he  had  to  water 
the  .streets  foirt.y-(>iiKht  days  in  two  months.  In 
Gla.sgow  they  were  fortunate  if  they  were  called  upon 
to  water  the  streets  forty-eight  hours  in  two  months. 
Councillor  ITebitt  (Southampton)  said'  that.  whJle 
he  was  in  .syiiijiathy  with  any  movement  in  favour 
of  traction  motors,  lie  w,as  not  satisfied  that  the 
method  of  coHleotiiig  iefii.se' and  street  wat€mn.g  had 
been  improved.  Still  they  were  working  on  the  right 
line.  It  was  suggested  on  the  previous  day  that  if 
they  loonght  anything  out  of  revenue  there  was  no 
need  to  provide  for  interest.  WiUi  that  propo.*!- 
tion  he  entirely  disagreed. 
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Mr.  W.  J.  Steele  (city  engineer  of  Newcastle) 
said  lie  agreed  with  the  president  that,  whether 
they  uised  horses  or  mechanical  vehfieles  for  their 
work  was  only  i>art  of  the  wljole.  The  president liad 
said  ithat  itllie  que.'itiou  must  be  looked  at  in  a  broad 
light,  and  explained  it  by  saying  that  the  motors  he 
used  damaged  the  streets,  and  therefore  it  was  a- 
question  whether  any  advantage  they  might  save  in 
scavenging  was  really  a  saving  to  the  ratepayens  on 
the  whole.  One  of  the  best  books  of  statistics  he 
had  seen  was  issued  by  the  Loodon  County  Council, 
and  in  an  excellent  preface  the  clerk  to  the  council 
said  that  any 

COMPARATIVE    PIGURES 

were  of  no  avail  unless  based  on  the  same  standard. 
Personally,  lie  was  thankful  to  all  gentlemen  who 
had  given  figure,*,  but  he  wonlld  not  like  to  base  a 
single  conclusion  on  any  one  ot  the  figures  given. 
Unless,  ,for  instance,  figures  sliowed  the  'whole  of  the 
cost  of  the  alteration  of  a  system  they  were  of  no 
value.  He  would  .s.ugge.st  tlhat  the  committee  should 
base  a  standard  of  tables  for  statistics,  so  that  in 
making  compai-isons  the  whole  of  the  figures  should 
be  on  one  standard.  He  did  not  think  it  was  alto- 
gether a  que.'jtion  of  cost,  because  they  had  to  con- 
sider the  oconomy  of  the  nation  as  a  whole.  Sup- 
posing, by  any  additional  cost,  2d.  or  3d.,  or  what^ 
ever  it  might  mean  in  the  .£,  upon  any  work  the 
municipality  might  do,  tiliey  saved  so  many  lives 
per  annum,  or  they  decreased  the  rate  of  sickness, 
tb'at  was  aill  to  tlve  good  of  the  nation,  and  particularly 
after  the  war,  iso  'that  the  question  of  a  mere  little 
detail  was  of  small  moment. 

Councillor  Diogle  (Rochdale)  said  it  seemed  to. 
him  that  the  Blackpool  vehicle  was  an  expensive 
miiichine.  To  have  £1,000  in  a  machine  hung  up  for 
at  least  half  the  year  seemed  to  him  to  be  extrava- 
gant. It  did  not  iseem  to  hiin  that  the  experience  of 
Blackpool  was  Cf  much  \is&  to  indu'strial  towns. 

Mr.  T.  H.  VVhitewick  (Surbiton)  said  he  had  had 
two  steam  motors,  one  of  'wihicli  had  been  worked 
nine  years  and  the  other  six  years.  They  worked 
from  eight  to  twelve  hours  a  day,  and  he  found  them 
very  sati-siaetory.  They  were  used  for  watering, 
sweeping,  flushing,  hauling,  and  steam  rolling  for 
light  work.  He  found  the  sweepers  only  lasted  ten 
days  with  the  motor  against  seventeen  days  with  the 
horse,  but  tliey  did  a  much  greaiter  mileage. 

Mr.  W.  H.  Hamblett  (Salford)  said  it  was  possible 
for  the  water  tank  to  be  taken  off  the  Blackpool 
machine  and  the  machine  turned  into  a  refuse  carrier 
dining  the  wiinter  months. 

Alderman  Brown  (Blackpooil)  .said  that  Mr.  Bee 
had  found  woik  for  the  machine  all  the  year  round. 
The  corporation  liud  never  bought  anything  which 
gave  them  greater  satisfaction  than  the  water 
sprinkler. 

The  President  (Mr,  W.  Harpur)  said  he  agreed 
with  Mr,  Steele's  remarks  thait,  in  arrtving  at  the 
co,st  of  anything,  everything,  including  interest, 
sinking  fund,  and  establishment  charges,  should  be 
i-nchided.  They  could  not  arrive  at  the  proper  cost 
of  an  article  if  these  items  were  not  added  on.  Mr. 
Steele  also  suggested  there  should  be  standards  for 
arriving  at  the  cost  of  these  different  articles.  He 
was  glad  to  tell  Mr.  Steele  tha;t  a  committee  had 
been  ap.ix>inted  by  the  institute  to  standardise  a 
form  in  which  these  costs  .should  be  based  and 
arrived  at. 

Mr.  Greig,  reply<ing  to  the  discussion,  said  they 
had  no  experience  in  Glasgow  of  working  the 
niiicliine  on  tibe  double  sliift.  He  agreed  with  Mr. 
Priestley  that  if  tlliey  had  worked  a  night  shift  tlie 
results  woidd  have  been  better.  As  to  the  mobility 
of  the  horse,  under  certain  conditions  the  machine 
could  be  used  in  a  snowstorm,  but  when  the  snow 
was  lying  a  depth  of  6  in.  the  machine  was  of  no 
use  whatever.  He  agreed  with  Mr.  Steele  that  the 
institute  ought  to  have  a  stand^ird  of  figures,  other- 
wise coniiparisoiLs  were  iiiseles.s.  Motor  .sweepers 
required  less  aceonimodation  than  horse -driven 
niac'hines,  and  this  should  be  born©  in  mind  when 
making  comparisons  between  the  two  classes  of 
traction.    As    to   the  length  of 

LIFE    OF    BRUSHES, 

he  found  in.  Glasgow  the  .sweepers  covered  about  210 
miles  with  one  brush,  the  pressure  on  the  road 
being  more  evenly  distributed  by  the  motor  machine. 
Mr.  Bee,  in  his  reply  to  the  question  as  to  how 
they  slaved  £50  on  water,  said  it  had  been  their 
method  before  the  war  to  spray  with  the- hose  pipe, 
but  tliey  were  short  of  water  and   labour,   and  now 


did  this  work  with  tbo  electric  motor  on  the  sweeping 
machine. 

Alderman  Brown,  interposing,  said  that  they 
formerly  paid  the  engineer's  department  for  the 
water.  Now  they  did  not.  That  was  how  they 
saved  the  £50. 

Mr.  Bee  said  the  moitor  hvad  displaced  six 
horses,  and  when  the  second  vehicle  arrived  it  was 
their  intention  to  dispose  of  all  the  horses  employed 
on  til©  work.  The  machine  npw  in  use  was  paid  for 
out  of  revenue.  The  battery  on  it  was  guaranteed 
for  two  years,  and  he  put  depreciation  down  at  £12. 
Mr,  Bee  ladded  that  the  miaohine  had  been  used  for 
refuse  collection   in   the  winter. 

The  vote  of  thanks  to  the  speakers  was  carried. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
Why  should  the  minds  of  some  of  the  members  of 
the  Lewes  Town  Council  have  been  exeicised  because 
sOnie  fencing  was  taken  from  the  cemetery,  piesuinably 
because  it  was  not  wanted,  and  erected  at  the  sewage 
dispo.sal  works  where  it  was  needed?  Why  should  it 
be  "  incongruous,"  as  one  member  stated,  to  do  this, 
and  was  it  objected  to  because  the  fencing  was  taken 
from  consecrated  ground  ?  Is  not  this  going  a 
little  too  far  with  sentiment  ? 

Apropos  of  consecrated  ground,  who  was  responsible 
for  the  following  story  ?  A  council  were  experiencing 
some  trouUe  in  having  consecrated  a  sanalll  jiortion  of 
ground  which  they  had  added  to  the  cemetery,  and 
after  listening  for  a  short  time  to  the  discussion,  one  of 
the  members  rose  and  said:  "Mr.  Chainnan,  I  don't 
see  no  difficulty  about  this  ;  I  had  my  back  yard  con- 
secrated a  month  ago  and  now  it  is  as  dry  as  a 
bone." 

Was  there  not  a  good  deal  of  truth  in  the  statement 
made  recently  by  the  Deputy  Minister  of  Highways 
at  Ontario  that  "  Nations  have  prospered  without 
railways,  but  common  roads,  'good  roads,'  have  always 
been  vital  to  national  development  and  progress  "  .' 
What  will  be  the  condition  of  this  country  if,  owing 
to  mistaken  war  economy,  our  roads  are  neglected  and 
allowed  to  get  into  a  state  of  disrepair  ? 

Do  not  the  idealists  in  connection  with  town  plan- 
ning sometimes  ask  for  such  expensive  schemesi  that 
they  rather  frighten  local  authorities,  who  are  obliged 
to  study  the  ratepayers'  pockets  ?  For  example,  is  it  not 
asking  rather  too  mueh  to  say  "that  all  roads  should 
have  the  buildings  GO  ft.  apart,  measured  from  o]i]>o- 
site  sides  of  the  load,  and  that  each  building  should 
be  set  back  10  ft.  from  the  road  "  ?  Who  is  to  pay  for 
the  land  thus  given  up,  and  who  is  to  pay  for  the 
upkeep  and  cleansing  of  roads  of  such  dimensions  ? 
Are   such  widths  really  necessary  in  some  roads  ? 

Would  it  not  be  interesting  to  know  what  salary  is 
paid  to  the  surveyor  of  Barkisland,  Yorks,  Urban 
District,  who  continues  not  only  the  work  of  surveyor 
to  this  district,  but  also  that  of  waterworks  manager 
and  rate  collector  ?  What  are  the  other  duties  of  this 
official,  who  was  recently  granted  exemption  from 
military  service  until  September  1st  ?  Could  there 
be  any  doubt  that  such  a  man  w.as  a  real  "indis- 
pensable "  ? 

Are  there  not  a  large  number  of  jiroblems  which  will 
have  to  be  faced  after  the  war,  such  as  the  restoration 
of  our  roads,  hcusing  the  labouring  dlasses,  town 
planning,  the  completion  of  half-finished  schemes, 
the  reconstruction — on  more  modern  lines — of  sewage 
dispo.sal  works,  better  provision  for  the  collection  and 
disposal  of  house  refuse,  larger  combined  water  .supply 
schemes,  and  defences  against  sea  encroachments  ? 
But  how  will  tfiese  be  paid  for,  in  addition  to  the 
repayment  of  the  Invire  national  debt  which  is  mount- 
ing by  leaps  and  bounds  every  minute  that  the  war 
lasts  ? 

Willi  not  the  late  Mr.  John  Hutchinson,  who  did 
so  much  towards  the  improvement  and  simplifying 
of  .laboratory  work  in  connection  witli  bituminous 
road  materials  and  tars,  be  greatly  muissed  by  road 
engineers  ?  Was  not  liia  persoiiiality  one  that  is 
not  likely  to  lie  easily  forgotten  by  his  many  per- 
sonal as  'well  a.s  |,rofessional  friends  ? 
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Surveyors:  Their  Security  of  Tenure  and  Defence/ 

By  J.    H.  DREW,  ii.ixST.c.K.l.,  Borough  Surveyor  of  (liantliam. 


Althougli  "security  of  tenure"  h^as  been  referred 
to  from  time  to  t;ii>€  in  i.re^iidential  addresses  to  the 
Jnstiliitioii  of  Municiiial  and  County  Engineers, 
and  in  tlie  reports  of  tlio  "Proceedings"  of  the 
coiUK-il,  the  author  is  not  aware  Unit  a  paper  lias 
previously  been  subniitt<"d  tor  discussion  at  an  annual 
meeting,  and  this  must  lie  his  excuse,  if  one  be 
needed,  for  asking  the  niouil)ers  to  give  the  subject 
their  serious  thought  and  consideration  in  the  in- 
terests and  welfare  of  nniiiicii>al  surveyors  as  a  l>ody, 
and  not  merely  from  the  point  of  view  of  individuals. 

For  .~ome  rea.son  or  other,  our  esteemed  retiring 
pre.^ident.  (Mr.  Wakelain)  made  no  reference  iu  his 
jiresidential  address  in  June  'last  to  the  question  of 
"security  of  tenure,"  although  it  is  well  known  to 
many  members  that  for  years  he  has  been  working 
assiduously  in  the  direction  so  frequently  indicated 
by  his  i)redeces.sors.  A  lew  years  ago  Mr.  Wakclani 
and  Mr.  \V.  H.  Prescott  endeavoured  to  formulate  a 
mutual  defence  scheme,  luit  their  efforts  came  to 
nothing;  .since  then  the  council  of  the  institution 
has  taken  a  ballot  of  the  whole  of  the  members,  but 
only  a  very  sima'll  |>ercintage  took  the  trouble  to 
return  the^r  ballot  papers:  while  still  more  recently 
an  association  registered  as  Official  Security. 
Limited,  has  been  foiuided.  but  only  1  per  cent  of 
the  niendiers  of  Uiis  institution  have  joined.  Is  it 
tluit  memliers  are  ab.sf)liitely  indifferent,  or  do  they 
want  something   for  nothing? 

OFFICIAL    SECURITY,    LIMITED. 

This  association — i.e..  Official  Security,  Liiuit6<l— 
lias  l>een  formed  on  co-operative  liuAs  by  public 
officials  to  issiie  jHjlii'ies  of  insurance  against  loss 
or  diminution  of  ofHcial  salary,  litigation  risks,  and 
larceny  of  money  in  tran.-it.  and  its  members  coni- 
])rise  head  officials  in  all  branches  of  local  govern- 
ment work.  The  articles,  forms  of  policies  and  con- 
tracts were  settled   by   eminent  Kinjr's  Counsel. 

The  .-cheme  has  been  aj.iiroved  and  adopted,  after 
careful  inquiry  into  its  financial  l>asis,  by  tJie  Insti- 
tution of  Municii>al  and  County  Engineers,  the 
A.ssociation  of  Kate  Collixt'<irs  and  .Assistant  Over- 
seers, and  the  London,  Liverpool  and  Manchester 
Income-tax  Collectfirs'  .\--fK;iation.  Tlio  very  low 
premium  of  5s.  per  cent  is  charged  for  normal  risks 
for  srx'urity  of  tenure,  with  three  years'  salary  as 
comiien.sation.  The  litigation  policy  of  5?..  per  cent 
is  spo<':ally  valuable  and  attractive.  For  instance, 
one  niotnber  was  defenrlcd  successfully  in  police 
court  prweedings  at  a  co=t  of  £29  2s.  6d.  (which  he 
would  otherwise  have  had  to  bear  personally),*  in 
respect  of  an  as.sault  by  one  of  his  councillors.  Tlio 
premium  paid  by  this  member  was  only  10s.  The 
larceny  jiolicy  covers  loss  of  money  lin  transit  and 
while  at  the  office  or  lion.-e  until  banked  at  5s.  per 
cent.  Coniplete  security  is  attaitied  by,  Official 
Security,  Limited,  underwriting  with  a  strong  group 
at  Lloyd's,  having  an  annual  premium  income  of 
£3110,(100,  a  part  of  all  ri^ks  not  covered  by  the  com- 
pany's own  funds  oonsl>'ing  of  an  issue  of  debentures, 
premium   income  and   snriiliis  profits. 

The  attitude  of  this  .■i--ociation  towards  surveyors 
as  a  class  is  that,  owjnir  to  their  control  of  the 
chief  spending  departiTicnt  of  local  authorities,  and 
the  supervi.sion  of  the  employment  of  labo\ir  and 
necessary  connection  witli  labour  disinites,  building 
by-laws,  and  the  adniini-tration  of  various  Acts  of 
Parliament,  their  ofli'i  -  <^(>nstiitute  a  risk  of  inse- 
curity of  tenure  probal.ly  double  that  of  other 
officials.  Hence,  w^iili'  -urveyors  are  admitted  to 
the  scheme  on  the  .same  trrms  as  othervs,  no  special 
efforts  to  canvass  them  ire  made,  as  an  undue  pro- 
portion of  .such  risks  would  endanger  the  funds  of 
the  as.sociation ,  especially  during  the  present  war, 
when  the  further  risk  of  reduction  of  staffs  and 
salaries  consequent  uimh  the  restriction  of  capital 
outlay  upon  engineeriri?  works  has  to  be  faced.  The 
author  submits  that  tlie-i-  consideration.^  xjrove  that 
a  scheme  restricted  to  -orveyors  alone  coidd  not  Vie 
.so  commercially  sound  :i-  one  emliracing  other  less 
ri.-^ky  offices,  the  combinat  on  of  which  tends  to  give  a 
.fair  average  rate  of  lo:-?«  which  can  be  covered  by  a 
nioderate  premium,  williin  the  means  of  the  less 
highly  j>aid  officers. 

•From  a  paper  Biibmitteil  jt  the  annual  meetini;  of  the 
Inetitation  of  Municipal  arnl  County  Engineers, 


The  author  wishes  to  bring  prominently  to  the 
notice 'Of  members  the 

UNFAIR    AND    INEQUITA15LE    POSITION     OF    SUUVEVORS 

in  cM>inparison  with  other  local  government 
officials  who  in  their  respective  duties  have  more 
or  less  iirotection  from  dismifisal  by  appeal  to  a 
central    authority. 

Even  an  appeal  to  the  Local  Government  Board 
may  pi-ove  tlie  offi«'ial  concerned  to  be  re.sting  upon 
a  broken  reed.  ITIiere  is  on  record  a  oa.se  of  a  inetii- 
cal  officer  of  health  not  far  from  London  who  was 
called  u-iMjii  by  his  council  to  resipn,  and  he  was 
suspended  from  office.  He  appealed  to  the  laical 
Government  Board,  wlio  at  this  time  saw  no  rea.son 
for  the  taction  of  the  council,  and  communicated 
accordingly  to  that  authority,  and  the  medical  officer 
was  duly  reinstated.  Ehetorical  threats  were  made 
by  members  of  the  council  to  resign  in  consequence 
of  the  attitude  of  the  Local  Government  Board. 
Further  trouble  and  allegations  fo'llowed,  and  on  a 
.second  application  to  the  Local  Government  Board 
the  medical  officer  was  dismissed. 

Although  the  author  believes  that  Mr.  John  lUirns 
when  President  of  the  Local  Government  Board,  had 
a  good  deal  of  .sympathy  for  niend>ers  of  our  institu- 
tion when  the  case  for  surveyors  was  laid  before  him, 
he  IS  reputed  to  hold  the  view  that  if  an  official  should 
have  any  friction  with  his  council— even  if  that  f-ic- 
t;on  were  caused  solely  by  zeal  and  attention  to  duty 
-  it  would  be  better  for  the  official  to  resign. 

Mr.  H.  Samuel  and  Mr.  Walti>r  Long,  by  tliri 
attitude  towards  medical  officers  of  health  and  sani- 
tary in«i>ectors,  have  shown  tliat  they  more  fully 
apiireciate  that  in  the  administration  in  an  impartial 
manner  of  the  various  Acts,  by-laws  and  regulations, 
it  is  almost  impossible  tor  officials  to  deer  clear  of 
vested  interests  and  subsequent  unpleasantness, 
particularly  in  the  smaller  districts  where  local 
influences  are  more  keenly  felt  than  in  the  larger 
towns  and  cities.  A  surveyor  has  not  even  the  right 
of  api)eal  to  the  Local  Government  Board. 

RISK  OF  LOSS  OF  OFFICE  OB  EEDDCIION   OF  SALARY. 

Tlie  risk  of  a  surveyor  losing  his  post  otherwise 
than  from  his  own  misconduct  is  an  extremely 
variable  one.  dependent  upon  a  variety  of  cau.ses, 
constantly  shifting  its  storm  centre,  and  often  falling 
upon  the  most  unsus|iccting  victim  like  a  stroke  of 
lightning.  Amalgamation  of  one  oi  more  districts 
into  a  combined  district  or  "borough  often  results  in 
a  surveyor  being  thrown  out  of  a  situation,  with 
meagre  and  inadequate  compen.sation  for  loss  oif 
office;  and  especially  ,so  with  a  surveyor  having  only 
short  service.  The  cry  for  economy  and  the  work  of 
Relreiichnicnt  Committees  is  a  very  frequent  and 
favoured  method  of  reducing  expenditure,  and  often 
no  consideration  is  given  whether  the  dismissal  of  a 
niemljer  or  members  of  a  staff  wilil  impair  the 
efficiency  of  the  department.  Reduction  of  salaries 
has  been  mooted,  and  may  in  some  towns  and  districts 
be  carried  out  on  the  plea  of  necessity  and  "  war 
economy";   dismissals    have  already  taken  iilace. 

NECESSITY    FOR    TENURE    OF    OFFICE. 

Tlie_  author  believes  that  at  the  present  time  our 
case  requires  little,  if  any,  proof  to  convince  the 
present  President  of  the  Local  Government  Board  that 
security  of  tenure  is  just  as  necessary  for  surveyors 
as  other  health  officers,  and  the  problem  we,  as  an 
institution,  have  to  .solve  is  to  find  a  scheme  which 
will  secure  for  surveyors  the  object  at  which  we  aim. 
It  is  very  probable  that  if  security  of  tenure  were 
to  be  obtained  by  the  right  of  appeal  to  the  Local 
Government  Board  or  some  other  central  tribunal, 
the  Government  would  insist  upon  having  a  voice  in 
the  future  appointments  and  qualifigations  of  sur- 
veyors, to  satisfy  tliemselves  that  only  competent 
candidates  were  appointed  to  surveyorsliips,  and  the 
author  considers  that  no  member  of  our  own  or  other 
properly  constituted   institution    could  cavil   at   this. 

Is  there  a  member  of  the  institution  who  will  up- 
hold that  security  of  tenure  is  not  ab.solutely  neces- 
sary, not  only  as  a  protection  to  surveyors,  but  al.so 
to  the  better  and  more  impartial  administration  of 
local  government  than  the  conditions  of  employment 
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olitainhig  to-day  can  possibly  admit  ?  To  err  is 
human,  and  oftoii  one  has  to  decide  whether  it  is 
worth  the  worry  and  anxiety  to  place  in  the  balance 
the  risk  of  losing  one"s  appointment  on  the  one  hand, 
and  a  strict  and  rigorous  combat  for  the  enforcing 
of  some  Act  of  Parliament,  by-law  or  regulation  on 
the  other.  An  official  inay  gain  his  point  to-day.  but 
what  will  the  morrow  hems  ?  Insidious  anil  tor- 
tuous are  the  ways  of  the  malicious,  and  the  appoint- 
ment of  surveyor  is  only  held  during  the  will  and 
pleasure  of  the  council  employing  him.  This  hard 
fact  is  always  lookin.c  one  straight  in  the  face,  and 
many  meinbers  will,  no  doubt,  at  some  lime  or  other 
in  their  careers,  have  come  to  a  sudden  stoj)  at  this 
hurdle    in   their  path   of  duty. 

(To  be  concluded. J 


PERSONAL. 

.Mr.  J.  Thomas,  surveyor  to  the  Gwyrfai  Rural 
District  Counci'l,  has  resigned,  and  the  council  have 
ai>pointed  the  clerk  (Mr.  D.  G.  Jones)  and  the 
.sanitary  inspector  (Mr.  D.  Price)  to  perform  his 
duties. 

Mr.  Charles  le  Maistre,  as.soc.m.inst.c.e.. 
M.iNST.E.E.,  who  has  been  in  charge  of  the  work  of  the 
electrical  section  since  1903,  has  been  .appointed 
secretary  to  the  Engineering  Standards  Committee 
in  succession  to  the  late  Mr.  Leslie  S.  Robertson. 
M.iNST.c.E.,  who  was  lost  with  Lord  Kitchener  m  the 
disaster  to  H.M.S.  "  Hanip.=hire."  while  on  an 
imjKjrtant    Governmi'iit    mission. 

KILLED    IN    ACTION. 

Mr.  T.  Wood,  surveyor  to  the  Mutford  ami 
Lothingland  Rural  District  Council,  has  lost  his 
son  in  an  engagement  at  the  Front. 

Mr.  Alexander  Brown,  son  of  Mr.  Angus  Brown, 
formerly  burgh  sui-veyor  0(f  Wishaw,  has.  we  regret 
to  state,  been  killed  at  the  Front.  He  was  -twenty- 
six,  and  a  professional  associate  of  the  Surveyors' 
Institution. 

Mr.  E.  B.  Booth l>y.  a  much-resi>ected  member  of 
the  firm  of  Tuke  &  Bell,  Limited  (the  Carlton 
Engineering  Works,  High-road,  Tottenham,  London, 
N.),  whoJ[ield  a  comimi.sision  in  the  13th  Rifle  Brigade, 
and  was  in  charge  of  a  .machine  gun  section,  was 
killed  in  action,   we  regret  to  .state",  on  July  lith. 


Reconstruction  at  Dublin. —  In  the  House  of 
Commons  on  Wednesd;i\-  iMr.  H.  Samuel  introduced 
a  Bill  to  amend  the  law  a.s  to  the  erection  of  build- 
ings and  the  making  and  improvement  of  streets  in 
connection  witli  the  reconstruction  o^f  areas,  streets, 
and  buildings  recently  damaged  or  destroyed  in' 
Dublin,  and  for  other  jiurposee  incidental,  "and  it 
was  read  a  first  time. 

Timber,  Plywood,  and  Woodwork.— Our  readeis  will 
no  doubt  be  interested  in  a  page  advertisement  in 
our  issue  of  next  week,  which  will  give  various 
particulars  of  timber,  plywood,  and  woodwork  which 
Messrs.  0.  Jennings  &  Co.  have  for  saJle.  The  page 
wilj  )>e  found  usefu.l  for  reference  by  'aAl  -who  make 
use  of  such  goods.  The  firm's  head  office  is  at 
PennyweM-road,  Bristol.  I)ut  they  have  branches  at 
Leicester,  Porthcawl,  and  stocks  warehoused  at 
Swansea,  Hull,  Pemhroko  Dock,  Neyland,  Newcastle, 
Manchester,  LLiverjiooi,   :iiid  elsewhere. 

Municipal  Employees'  War  Allowances.— Doncaster 
Toiwn  Councia  on  Wednesday  decided  tc  continue  to 
pay  one-hall  to  oiie-tlniid  wage  war  allowance  to 
employees  who  presented  themselves  for  attestation 
or  enlistment  prior  to  the  date  af  closing  of  Lord 
Derby's  first  sc-heme :  such  one-lialf  or  one-third 
allowance  to  be  paid  whether  or  not  the  amount 
plus  the  Army  jjay  and  separation  allow^ance.  ex- 
ceeds the  civil  remum-riition,  provided  the  Local 
Government  Board  cnn.-:ciit.  Employees  wlio  attested 
or  enlisted  .suhseqiK-n!,  to  the  date  of  the  closing  of 
Lord  Derby's  first  sclioiue,  and  had  not  pre.scnted 
themselves  for  attestatsVm  or  enli.stment  iprior  to  that 
date,  are  to  be  entitled  to  one-half  or  one-third  war 
aillcwance  provided  they  had  at  the  time  of  attesta- 
tion or  enli.stment  been  for  six  months  in  the  cor- 
poration service,  and  liad  attested  or  enlisted  l>efore 
the  passing  of  the  Military  Service  Act  dealing  with 
them  respectively;  and  that  the  amount  of  the 
.soldier's  pay,  sejjaration.  and  ■other  allowances  does 
not  exceed  their  civil  employment  pay. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The   Editor  invites   the   co-operation  of  Sdrvbtob   readers 
with   a   view   to   makina   tlie   information   given   under   this 
possible. 


head  as  complete  and  accurate 


INQUIRIES   HELD. 
Gloucester  T.C.  (.Lily  25th.     Mr.  W.  O.  E.  Meade- 

K!iing).— £1,606  for  excess  expenditure  on  works  at  the 
outfall  sewers.- The  town  iderk,  Mr.  G.  Sheffield 
Blakeway,  stated  that  the  work  of  improving  the  city 
outfall  sewers  was  commenced  on  March  30.  1913, 
and  had  now  been  completed.  Tlie  original  amount 
authorifsed  to  be  Imrrowed  was  £17.491.  which  was 
expended  in  payment  to  two  contractors,  tlie  one 
carrying  out  the  sewer  work  and  the  other  the  con- 
■struction  of  a  tunnel  under  the  river  Severn.  The 
actual  work  originailly  provided  for  had  been  carried 
out  at  a  lower  cost  than  estimated  by  the  engineer, 
but  it  had  been  found  necessary  to  deepen  the 
shafts  on  .e;vch  side  of  the  river  and  lengthen  the 
s.vphonb\  and  to  widen  the  distance  between  the 
shafts  and  the  river  bank,  with  a  resultant  extra 
cost,  including  utlhT  -iiuiU  items,  of  £1,606. 

Ilfracombe  U.D.C.  (July  27th.  Mr.  P.  M.  Cios- 
thwaite.)— This  was  an  enquiry  with  respect  to  the 
appeals  of  Miss  E.  Potter  and  Mr.  W.  C.  Hutchings, 
retarding  the  apportionment  for  St,  Brannock  Park- 
road,  taken  over  by  (lie  urban  council.  Mr.  Hutch- 
iiiiis  objected  to  the  apportioninent  of  €9  4s.  6d.  for 
making  up  the  road.  as. he  had  not  had  any  notice 
either  preliminary  or  final.  The  road  did  not  require 
repair,  as  the  previous  owner  had  done  all  that  was 
I  neces&ary.  While  the  first  cost  of  making  it  up  was 
estimated  at  £253.  the  actual  cost  was  £443.— The 
surveyor  (Mr.  G.  M.  Piouse)  said  that  was  due  to  the 
alteration  in  the  class  of  road  decided  upon.— Mr. 
Hutchings  said  tlie  rciad  should  not  have  l)een  made 
up  until  building  operations  had  ceased.— Mr.  Rowe 
said  the  notices  had  been  .sent  to  Miss  Potter,  but  had 
been  returned  through  the  post.  With  regard  to  the 
increased  work,  power  was  given  niider  the  Act  to 
amend,  and  no  illegal  action  had  been  committed. — 
Tlie  inspector  said  he  would  visit  the  locality  and 
report  in  due  course. 

Sheffield  T.C.  (July  2(lth.  Mr.  CJeorge  L.  Pepler).— 
This  was  an  inquiry  into  an  application  for  autho- 
n.lty  to-  prepare  towii-]>lanning  schemes  in  respect  of 
two  city  areas.— It  was  stated  by  the  deputy  towii 
clerk,  lilr.  E.  B.  Gibson,  that  in  respect  to  the  two 
areas  known  as  Nos.  4  and  5,  no  olijections  had  been 
put  in  with  regard  to  the  foriner.  and  it  was  only 
necesisary  to  deal  iit  length  with  No.  5.  No.  4  area 
included  Stuniperlow.  Fulwood.  and  Wliirlow ;  and 
No.  5,  Bannercross.  Brincliffe.  Kenwood  Park.  &c. 
The  latter  had  an  aiea  of  142  acres.  It  w-as  wnthin 
rei^fonajble  distance  of  the  city,  and  enjoyed  excel- 
lent tramway  facilities.  It  had  I>een  partly  de- 
velo|3ed.  and  was  also  in  course  of  further  develop- 
ment. .The  corporation  were  desirous  that  the 
towai-planning  scheme  showld  operate  over  the 
district  with  the  object  of  limiting  the  honsefi  per 
acre  and  securing  tlie  aanenities  of  the  neighbour- 
hood." Mr.  E.  Partington,  improvements  surveyor 
to  the  cortioration.  dcscrilied  the  density  of  housing 
in  the  adjacent  estates.  ■  In  Gainsborough-road  there 
.were  eJleve.n  houses  (o  the  aero,  in  Machon  Bank- 
road  foirty-nine  to  the  acre,  and  in  Osborne-road 
thirty  to  the  acre.  In  the  Violet  Bank-road  the 
density  was  twenty-six  and  a-half  houses  per  acre. 
In  another  place  109  houses  had  been  erected  on  an 
area  fonnerly  occuiiiicd  by  one  house.  It  was  this 
sort  of  thing  whi<'h  the  cnrporatitm  desired  to  control. 

APPLICATIONS  FOR  LOANS. 
Birkenhead  T.C. —  C2..'i00  for  the  ]u-ovision  of  benzol 
reccivery  plant  at  the  gasworks. 

Rochester     T.C. —  (.•7.(i20     for     the     main     drainage 
sriu-nie. 

FORTHCOMING  INQUIRY. 
SKI'TEMBEli. 
Town  Planning.  £ 

13.— Neath.     (.Mr.  GenvgeL.  Pepler) — 


Road  Tarring   in  Surrey In  his  annual  report  on 

the  main  roads.  Mr.  A.  Dryland,  tlie  county  surveyor 
of  Surrey,  states  the  expenditure  on  tarring  outside 
certain  urban  districts  was  £13.362,  of  l'73d.  per  yard, 
the  length  of  roads  tarred  being  about  157  miles. 
Owing  to  higher  prices,  the  cost  increased  by  lid. 
per  yard  super. 


Avr.rsT  4,  1916. 
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Municipal  Work  In  Progress  and  Projected. 


The   Editor   invites   the    cooperation   ol  Seethtob   reader}  with  a  view   to   making   tJn 
head  as  complete  and  accurate  as  possible. 


The  following  are  ainoig  the  more  important  pro- 
jw-ted  works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  '■  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

East  Sussex  C.C.— ll  li;is  bern  agie.d  to  meet  the 
Kent  Cuiinly  Council  with  respect  to  the  repair  i>l' 
Brim  Bridge  by  subscribing  towards  the  cost  a  sum 
not   e.xceeding    I.' 70. 

Edinburgh  T.C. — Tlie  Klectric  Lighting  Committee 
retomnieiid  an  extension  uf  the  McDonald-road  power 
station,  at  an  estimated  cost  of  £1,300. 

Essex  C.C. — It  is  pio|)(ised  to  build  a  school  for  l.)0 
girls  at  Brentwood  and  a  sdiool  for  170  boys  at 
Ley  ton. 

Grimsby  T.C— It  ha^  b.m  agive<l  Id  pnxivd  witli 
the  erection  of  a  corrugatc-diron  building  as  a  ti'iii- 
porary  fii-e  station. 

Guiseley  U.D.C. — The  mnncil,  at  a  iiUHMing  in  com- 
mittee, considered  a  i«i|in  st  from  the  military  aullio- 
nties  for  the  provision  .■!  an  auxiliary  hospital  in 
Guiseley.  and  a  ivsolutic.n  was  passed  to  invite  sub- 
scriptions for  the  purpose  of  equipping  the  town  hall 
with  b^ds  for  twenty-five  patients. 

Okehampton  T.C— Tenders  are  to  be  invit<'d  U<v  the 
coiistrurtion  of  a  catth-  market  in  Lodge-road. 

Torquay  T.C. —  .\  tender  at  .£M3  has  been  accepted 
for  healing  the  bath-rooms  at  the  Bath  Saloon  by 
ste^ni  radiators,  tliis  bring  in  addition  to  the  ai<lii- 
t€Ct's  estimate  of   t;7-j  for  builder's  work. 

HOUSING    AND    TOWN    PLANNING. 

Coventry  T.C— The  aiinual  accounts  of  the  Iloiisiii}^ 
Ci>miiiittee  sliow  a  loss  ,,f  C.jti;}.  It  was  stated  thai 
the  chief  causes  of  tlu-  iK  liciency  were  the  rise  in  tlu' 
rate  of  interest  and  ta\>s.  In  the  houses  which  were 
being  finished  the  rents  were  being  raised  on  occu- 
|iation,  and  the  commitUe  were  fixing  the  rents  at 
Stoke  Heath  at  a  figure  which  would  ensure  there 
was  no  loss. 

Southend  T.C. — It  has  b.en  agreefl  to  apply  to  the 
LiMal  (Jovcrnment  Board  for  sanction  to  |ire|)are  a 
town  ])lann)ng  scheme  tor  the  eastern  area  of  the 
borough  and  portions  of  tlie  Shoeburyness  urban  ami 
Kochford  rural  districts. 

Shrewsbury  T.C — Amliority  has  bc-eii  given  the 
Iiiipruvemeiil  ('ommitlee  |o  apply  to  the  Local  Govern- 
ment Board  for  p«Mniission  to  proceed  with  a  town 
[danning  scheme.  Th<-  <r,irimittee  submitted  (U-tails  of 
an  arrangement  which  had  been  anived  at  for  laying 
out  Lord  Barnard's  l!ali\  estate  adjoining  Belle  Vue 
oad  on  town  jilanning  lines, 
ll.  Lord  Bariianl  gives  up 
;ongden-road,  and  the  cost  foi- 
L-2,()00. 


Gardens,   and   Longdi 
and    these   were  appiov 
.'J,.jf)0  yds.  for  wideninj; 
widening  is  estimated  a  I 

MOTOR 

Coulsdon    and    Purle 
jjurchase  a  motor  hose  \ 

Poplar  B.C.— It  is  pi. 

for  the  works  departmeii 
Salford  T.C— The  co, 
of  a  |)r()posal  by  the  <i' 
[lurchase  four  motor  an 
ance  of  wounded  soldiei 
to  present  them  to  the 
stated  that  the  action  of 
had  already  served  as  a 
result  that  thirteen  otln 
forthcoming. 

Surbiton    U.D.C— Th 

motor  vehicles  is  being  ( 

Tynemouth  T.C — It  I 

motfir  fire  engine. 

PARKS     AND    OPEN    SPACES. 

Bradford    T.C— A    new    recreation   ground    for   the 

Little    Horton    district— ilie  fifth  added    to  the  open 

spaces  of   the  city  this  year — was  opened   last  week. 

It  is  about  12,640  sq.  yds.  in  extent,  and  was  taken 


TRANSPORT. 

y     U.D.C-  ll    is    propos<(l   to 

iposed  to  purchase  a  niotor-cir 

I  al  a  cost  not  exceeding  C(iOO. 
niiil  on  Wednesday  approved 
neial  Purposes  Committe<'  to 

ibidance  vans  for  the  convcy- 
-  to  and  from  hospitals,  and 
I  Jed  Cross  Society.  It  was 
the  corporation  in  this  matt<>r 

II  example  to  others,  with  the 
I    motor  ambulances  had  been 

'  iemoval  of  house  n^fus<;  by 
"iisidered  by  the  council. 

1.1-  been  decided  to  purchase  a 


inlormation  oiven   under   this 


the    Street    Improvement 


over  by  arrangeiiunl 
Committee. 

Golcar  U.D.C. —  Ai  ranei'inents  an-  being  completed 
for  adapting  a  plot  of  land  between  Levmoor  Top  and 
Swallow-lane,  on  the  Savile  estat<',  as  a  park  and 
recreation  ground. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bristol  T.C-  Tlu'  my  engineer,  .Mr.  L.  S.  .McKenzie, 
reported  that  a  coiiiiuencemcnl  had  been  made  with 
the  collection  of  waste  paper.  A  number  of  circulars 
explaining  what  was  required  of  householders  had  been 
issued  and  5..5(X1  sacks  distributed.  So  far  only  10  tons 
of  waste  paper  had'  been  collected,  but  the  amount 
w(uild  rapidlv  inci<Mse,  and  the  system  would  shortly 
be  e\tend<-d  'to  other   districts. 

Nantyglo  and  Blaina  U.D.C— The  surveyor,  Mr. 
W.  .1.  Davies,  lias  bei'ii  instructed  to  report  on  the 
provision  of  a  reftisi>  destructor  for  the  district. 


ROADS    AND 

Bexhill   T.C.      il>e    Keel 
grant  of    f.'ilKl  l,.«ar(|s  tlie  ( 


MATERIALS. 

Hoiril    have    sanctioned    a 
isl   of   ie|iairiiig   B.irnliam- 


Branston  R.D.C 

lar-s|ir,ayei'  at    a  co 

Bungay    U.D.C 


It  has  bieii  ilecided  to  purchase  a 
of  C2o. 
Till'  council  have  accepted  the 
if  the  Mountsorrel  Company  for  a  supply  of 
granite  at  Kis.  lid.  per  ton,  and  for  steam  rolling  at 
27s.  (id.  per  day. 

Clonakilty  R.D.C.  The  couniil  have  a|i|iroved  an 
esiimale,  al  LoSIl,  f,ir  re|iairs  lo  the  road  from 
Clonakilty   to   Iting. 

Cumberland  C.C— Consiileration  is  being  given  by 
the  lligliways  Commillee  to  the  ie|iair  of  the  roads  in 
llu'  I.onglown  district  from  Kingstown  to  the  Scottish 
l)oiiii(lary,  and  the  improvement  of  the  road  from  Sark 
Bank  House,  on  the  (ilasgow  main  road,  to  its  junction 
with  the  Longtown-Spriugfield  road. 

Dorset  C.C— Tlu'  Itoad  Board  have  offered  to  lend 
the  county  council  C7,000,  free  of  interest,  for  seven 
years,  for  the  construction  of  a  new  coast  road  at 
Ijyme  Regis.  German  prisoners  of  war  are  to  be 
employed   in  the  work. 

East  Riding  C.C.  The  Highways  and  Bridges  Com- 
111  il  tee  recoiiiniend  t  lu'  county  council  to  contribute 
t.'}.)0  towards  the  purchase  of  a  second  steam  roller 
by  the  Bridlington  Kural  District  Council. 

East  Sussex  C.C—  The  county  council  have  adopted 
a  proposal  lo  iiiforiii  the  urban  authorities  that,  in 
conse<pienee  of  tile  diliiculty  experienced  in  obtaining 
ordinary  macadam,  the  council  would  allow  the  use 
of  tarred  macadam  during  the  current  year  for  the 
repair  of  main  roads. 

Lindsey  C.C-  The  ((lunty  surveyor,  Mr.  J.  Thropp, 
reports  that,  owing  lo  I  lu'  difficulty  of  getting  tar  and 
cliippings,  only  a  portion  of  the  main  r-oads  have  been 
tar-spraye<l.  He  also  reports  that  the  Iload  Boai-d 
have  consented  to  r-oiitiibute  t747,  being  one-half  of 
tile  esliiiialed  cost  of  the  tar-spraying  recommended 
by  the  Highways  Coniiiiittee. 

Mallow  U.D.C-  ll  has  been  agreed  to  expend  an 
additional  sum  of  C20n  on  the  main  street  improve- 
ment. 

North  Riding  (Yorks)  C.C. — The  county  council  have 
passed  the  folhiwiiig  grants  for  the  improvement  of 
roads  :  liesiirfacing  wiiii  tarred  macadam  the  York  and 
Northallerton  road  bc'tween  Easingwold  and  Fleet 
Bank,  1;3,HOO  (Road  Board  grant  £1,400);  Darlington 
and  Boroughbridge  mad,  between  Blackmail  Planta- 
tion of  Croft,  CI, 700  (Road  Board  grant  £000);  tar- 
spraying  various  roads  in  the  Riding.  £3, .386  (Road 
Board  grant  £1,000) ;  Whitby  and  Pickering  road,  tai'- 
spraying  in  the  Pickering  rural  district,  £660  (Road 
Board  grant  £.3()i))  ;  Richmond  and  Darlington  road, 
sirenglliening  and  repairing  £3,087  (Road  Board  grant 
CI. 000). 

Notts  C.C— In  the  report  of  the  Highways  Com- 
mitte<_'  it  was  stated  that  the  Road  Board  had  agreed 
to  make  a  grant  to  the  council  of  £  I, .5.55  towards  the 
cost  of  surface  tarring  which  it  is  projiosed  to  carry 
out    this    summer    on    Tarmac    roads.      Sir    Lancelot 
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Rolleston  stated  that  the  Cdnimittee  were  endeavouring 
to  prevent  what  was  happening  in  many  parts  of  the 
country — namely,  the  deterioration  of  the  roads.  In 
that  lie  believed  thc-y  were  succeeding,  and  the  roads 
were  rather  improving.  lie  also  mentioned  that  the 
work  of  widening  'I'liacUliam's-lane  at  Chilwell.  and 
the  construction  of  the  new  road  across  the  fields  from 
Altenborough-lane,  had  been  commenced.  The  cost 
would  be  £9,200,  .€(3,(.K10  of  which  was  for  a  new  bridge. 

Salop  C.C. — It  was  reported  that  the  Road  Board 
had  foiwarded  grants  aggregating  £2,200  in  resjiect 
of  tar-surfacing  and  tar-painting  iminovement  works 
to  be  carried  out  on  rural  main  roads  during  the 
ensuing  year.  Additional  grants  had  also  been 
received  for  surface  tarring  a  number  of  main  roads 
for  military  purposes. 

South  Stonehaiti  .R.D.C. — A  scheme,  supported  by 
voluntary  suIim  i  jpl  ii>iis,  is  being  promoled  for  the 
repair  of  Broadlands-road,  Hampton  Tark.  Tlie  sur- 
veyor of  highways,  Mr.  V.  Heather,  who  has  collected 
between  £60  and  £70  on  behalf  of  the  fund,  has  been 
thanked  by  the  council  for  the  trouble  he  is  taking 
in  the  matter. 

Surrey  C.C. — The  Trinid.id  Lake  Asphalte  Company, 
who  have  had  a  contract  with  the  council  for  the 
last  five  years  for  the  maintenance  of  the  London  and 
Portsmouth  road  within  the  disti-ict  of  the  Maidens 
and  Coombe  at  Is.  2d.  per  yard  super.,  have  agreed 
to  continue  the  work  for  another  five  years  at  Is.  5d. 
per  yard. 

West  Sussex  C.C. — A  resolution  has  been  passed 
affirming  that  in  view  of  the  large  increase  of  heavy 
motor  traffic  on  the  roails,  it  was  most  important  that 
heavy  motors  should  pay  a  tax  or  contribution  towards 
the  expense  of  the  upkce)!  of  the  roads  commensurate 
with  the  use  they  mak<>  of  them. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Coulsdon  and  Purley  U.D.C. — The  council  recently 
sealed  an  agreement  with  the  Croydon  Corporation  for 
the  reception  and  disposal  of  the  local  sewage.  The 
question  has  been  under  discussion,  by  the  two  autho- 
rities for  some  years,  and  the  completion  of  the 
negotiations  has  lix-n  received  with  much  satisfaction. 
Practically  it  means  that  the  urban  council  will  pay 
7d.  in  the  £  for  sewage  disjiosal  over  a  larger  area 
than  under  the  old  agnvment,  while  the  differing 
charges  of  6d.,  8d.,  and  Is.  will  b©  done  away  with. 

East  Riding  (Yorks)  C.C. — The  county  council  have 
aareed  to  get  the  attention  of  Parliament  called  to 
the  "  failure  of  the  War  (Jffice  and  the  Local  Govern- 
ment Board  to  give  attention  to  the  repeated  repre- 
sentations made  by  the  council  "  with  respect  to  the 
disposal  of  sewage  at  a  certain  military  camp. 

Martley  R.D.C. — It  has  been  decided  to  take  up  a 
fuitlier  loan  of  £1,000  for  the  Hallow  sewerage  scheme. 

Melton  Mowbray  R.D.C. — The  sanitary  inspector  has 
submitted  a  (ovliniinary  report,  on  the  sewerage  and 
sewage  dis|iosal  of  Asfordby  Hill.  He  proposed, 
subject  to  arrangement  with  various  parties  concerned, 
to  carry  a  6-in.  sewer  across  the  Asfordby  tunnel  and 
county  council  garden  to  join  the  main  sewer  running 
down  the  Pasture  Hill  to  the  valley.  It  would  be 
also  necessaiy  to  find  a  new  site  for  the  treatment  of 
the  sewage,  the  combined  volume  of  which,  from  the 
hill  and  valley,  would  be  36,000  gallons  per  twenty- 
four  hours.  He  had  selected  as  a  sit«  for  the  farm 
a  field  on  the  glel)e  land,  and  the  area  they  would 
require  to  take  would  be  about  1  acre.  The  sewage 
from  the  valley  would  require  lifting  to  the  new  site, 
and  he  proposed  to  do  this  by  means  of  an  automatic 
lift.     An  approximate  estimate  of  the  cost  was  £1,723. 

Middlesex  C.C. — The  coujity  council  adopted  recently 
a  strongly  worded  reconiiuendation  by  the  R'vers  Com- 
mittee relating  to  the  condition  of  the  Wembley  sewage 
works  owing  to  the  action  of  the  Local  Goverirment 
Board  in  refusing  sanction  to  a  loan  for  their  re- 
constmction. 

Woolwich  B.C. — With  regard  to  the  supervision  of 
drainage  woik  in  connection  with  the  hutments  and 
liostels  now  being  erected  in  various  parts  of  the 
borough,  tile  \\'oiks  (Miiiiiiittee  have  reported  that  the 
War  Depart  Mi.  Ill  i^  .  xrinpl  from  the  operaticm  of  the 
^letropiolis  .\laii;ig>nniil  Acts  and  the  London  County 
Council  by-laws  relating  to  the  construction  and  super- 
vision of  sewers  and  drains.  Plans  in  connection  with 
these  buildings  are  submitted  to  the  borough  council 
as  a  matter  of  courtesy  and  for  the  information  of  the 
council  only,  and  not  as  formal  applications  for  the 
council's  approval. 


WATER,    GAS,   AND    ELECTRICITY. 

Barking  U.D.C. —  \|'plication  is  being  made  to  the 
Local  (iovevnmeiit  Hoard  for  sanction  to  a  loan  for 
additional  electiic   mnins  and  transforming   pilant. 

Keighley  T.C. — It  was  reported  that  from  a  loss  of 
£2.(K)0  on  the  first  year's  working  of  the  electricity 
undertaking  there  was  now  a -profit  of  £758,  and  it 
was  hopwl  to  show  better  results  in  the  future. 

Liverpool  T.C. — A  sjiecial  report  has  been  presented 
to  the  Wate)-  Committee  on  thV  subject  of  the  water 
supply,  and  it  was  indicated  in  the  courscv  of  a  dis- 
cussion at  the  city  council  that,  while  econimiy  in  the 
use  of  water  is  imperative,  an  effort,  will  be  made 
to  induce  the  council  ti)  rescind  a  recent  resolution 
postponing  the  application  for  Parliamentary  ]"iowers 
to  construct  the  proposed  third-line  pipe  from  Vyrnwy 
to  Prescot.  Meanwhile  jdans  and  estimates  for  the 
project  will  be  prepared. 

Maidstone  T.C. — An  extension  of  the  electric  cable 
is  t(i  be  <'ri'ected  at  an  estimated  cost  of  £120. 

Poplar  B.C. — Considerable  electric  main  extensions 
are  contemplated  in  the  borough,  and  it  is  also  pro- 
posed to  build  a  new  sub-station  in  High-street. 

Rotherham  T.C. — \  scheme  is  being  considered  for 

the   provisic f   generating  plant  for   the  electricity 

works  at  a  cost   of  £.50,000. 

Southgate    U.D.C. — The  surveyor,  Mr.   Sutherland, 

has  received  instriictVin  to  obtain  estimates  of  the 
cost  of  boring  and  maintaining  an  artesian  well  for 
the  public  baths. 

Stoke-on-Trent  T.C. — The  council  have  apin-oved  the 
scheme  for  plant  extension  at  the  central  power-house, 
at  an  estimated  cost  of  £12,000. 

Widnes  T.C. — Plant  for  the  production  of  toluol  and 
beii/o]  is  to  be  installed  at  the  gasworks,  at  an  esti- 
mated cost  of  £1,500. 

Worthing  T.C. — The  council  have  agreed  to  the 
electrical  engineer's  proj)osal  to  fit  an  additional  fuel 
pump  to  tlie  larger  of  the  two  Diesel  engines,  at  an 
estimated  cost  of  £269,  to  enable  the  engine  to  be 
worked  with  tar  oil  as  well  as  with  residual  petroleum. 

MISCELLANEOUS. 

Chiswick  U.D.C. — It  has  been  agreed  to  loan  a  jiiece 
of  land  on  Back  Common  to  the  War  (Office  for  the 
purjiose  of  a  miniature  rifle  range. 

East  Sussex  C.C. — An  expenditure  of  £1,2.50  has 
been  sanctioned  on  the  dumping  of  shingle  for  the 
protection  of  the  works  of  sea  defence  at  Rottingdean. 
It  was  stated  that  the  £5,XK)0  voted  some  two  years 
ago  for  works  of  sea  defence  at  this  place  had  been 
expended. 

Phillack  U.D.C. — Difiiculty  having  been  experienced 
in  getting  carters  to  do  the  council's  work  at  7s.  a  day, 
it  has  bei-y  decided  to  raise  the  scale  of  payment  to  8s. 

South  Shields  T.C— A  nett  profit  of  £6,501  was 
earned  by  the  tramway  undertaking  last  year,  as  com- 
pared with   £5,ri!it  in  the  previous  year. 

Twickenham  U.D.C— All  the  regular  men  in  the 
eiiiploynient  <jf  the  council  have  been  granted  a  week's 
le  ve  of  absence,  with  full  pay. — The  gangers  and 
general  labourers  on  works  of  sewer  and  road  mainte- 
nance have  been  granted  an  increase  of  gd.  an  hour, 
from  7jd.  and  6jd.  to  Sd.  and  7d.  respectively,  but  they 
are  to  be  graded  into  two  classes. 


Willesden  Paper  and  Canvas  Works. — Although  as 
a  result  of.  a  recent  fire  this  company's  works  were 
totally  destroyed,  the  directors  have  every  reasonable 
expectation  of  resuming  operations  by  November  1st;. 
The  rebuilding  of  the  company's  factory  has  already 
commenced. 

Shanghai's  Roads.—"!  took  particular  note  of  the 
excellence  of  your  roads  and  the  large  luuiiber  of 
motor  cars,"  was  a  remark  made  liy  Dr.  Reiiisch. 
American  Minister  to  China,  to  a  leinesentative  of 
the  North  China  Daily  News,  when  leaving  Shanghai 
on  July  5th,  after  a  four  days'  visit. 

EOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

WANTED  immediiitely,  Hire  or  Purchase, 
6-8-ton  Steam  Roller;  good  working  order. — 
FuUl  particulars  and  lowest  cash  to  Box  1,579,  office 
of  The  Surveyor,  aj  Bride-lane,  Fleet^street,  EC. 

<3,062; 
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SOME  RECENT  PUBLICATIONS.' 


The  Plaxsixg  of  ihe  Moderk  City.  By  Nelson 
P.  Lewis.  Price  $3.50  netl.  New  York:  John 
Wiley  &  Sons. 
Mr.  Lewis's  book  on  "  The  Planning  of  the  Modern 
City"  is  a  valuable  adduiou  .to  the  literature  on 
this  subject.  It  is  an  important  work  for  the  reason 
that  it  approaches  city  planning  from  a  new  point 
of  view — namely,  from  that  of  the  municipal  engi- 
neer. Mr.  Lewis  makes  the  point  that  .up  to  the 
present  time  most  of  the  literature  has  been  con- 
tributed by  arcliitects  who  have  emphasised  the 
architectural  and  artistic  .-ide,  and  by  students  of 
city  government  who  have  regarded  it  as  an  adminis- 
trative problem.  Mr.  Lewis's  idea  is  that  city  plan- 
ning is  essentially  the  work  of  the  municipal  engi- 
neer. Tlie  engineer  "  is  the  tirst  man  on  the  ground," 
he  holds  the  key  to  the  situation,  and  should  be 
the  official  most  intere.-ted  in  the  subject.  At  the 
very  beginning  attention  is  called  to  the  necessity 
of  correcting  mistakes,  and  as  an  illustration  of  the 
diflBculty,  expense  and  time  required  to  make  changes 
'the  new  "(Strand  to  Hiillwrn"  im.provement  in 
London  is  referred  to  at  length. 

The  present  work  differs  from  many  of  the  books 
previously  jjublished  in  tluiv  most  of  the  illustrations 
are  modem.  Mr.  Lewis  says  that  "  while  we  may 
well  look  to  the  ancient  cities  for  inspiration,  we 
shall  make  a  great  mistake  if  we  shall  use  them  as 
models.  Modem  cities  must  be  adapted  to  modern 
needs."  The  characteristic  of  the  book  which  above 
all  others  will  strike  the  attention  of  the  reader  is 
its  sanity.  Mr.  Lewis,  while  a  man  of  vision,  is 
always  practical.  The  lidok  reflects  the  man,  and 
the  man  ably  fills  his  position  as  the  chief  engineer 
of  the  Board  of  Estimate  and  Apportionment  of  the 
City  of  New  York.  In  luMuy  ways  this  is  the  most 
important  municipal  engineering  position  in  the 
United  States.  The  eng neering  profession,  and 
especially  Municipal  engineers,  will  gratefully  re- 
ceive this  excellent  treatise  on  city  planning. 

The  various  reports  and  papers  of  the  congress 
on  "  Home  Problems  After  the  War,"  held  in  Ajiril 
last  at  Caxton  Hall,  London,  have  now  been  pub- 
lished, and  are  obtainable  from  the  National  Housing 
and  Town   Planning  Couiu  i!   at  the  ,price  of  os. 


THE  HYDRAULIC  MINING  CARTRIDGE. 


The  hydraulic  minim;  «  irlndire,  a  machine  for 
breaking  rock,  concrete.  &  •..  which  was  de.scribed  in 
these  columns  some  monlli-  iv-'O,  and  which  has  lieen 
u:=ed  at  many  electrical  L-eiierating  stations  and  in 
many  docks  and  harbour-  during  the  last  few  years, 
has  re<:-ently  been  u.sed  in  i  onnection  with  an  im))or- 
tant  Government  contract  for  alterations  to  dock 
walls  in  a  North  of  England  seaport.  The  work  in- 
volves the  disintegration  of  about  SO.fWO  cub.  yds. 
of  concrete,  which  was  laid  down  about  twenty  years 
ago.  The  walls  are  approximately  10  ft.  above  water 
level  and  30  ft.  below,  and  a  .series  of  holes  have 
been  drilled  about  6  ft.  ap.irt   and  38  to  40  ft.   deep. 

The  upper  sections,  avera-ing  alwut  10  ft.  in  thick- 
ness, are  first  removed  to  a  depth  of  15  to  20  ft. ;  below 
this  depth  divers  are  emi)l'yed  to  insert  the  machine 
in  the  hole,  pressure  beiti-'  applied  from  the  pump 
at  the  surface.  The  powt-r  required  to  break  the 
concrete  varies  accordinif  *o  the  conditions  of  each 
operation,  but  is  usually  about  150  to  200  tons,  repre- 
senting a  pressure  of  6  or  ■<  tons  per  sq.  in. 

The  breaking  up  of  the  walls  by  explosives  is 
impos.sible  in  this  instanop.  as  not  only  is  it  desired 
to  avoid  explosive  .shot-  because  of  their  effect  on 
valuable  plant  and  war  ve-sels  in  the  vicinity,  but 
because  portions  of  the  walls  below  water  level  must 
be  ?ecured  from  damatre  and  .shock  of  every  kind. 

Beside.'!  the  machines  used  in  the.se  important  opera- 
tions, hydraulic  cartridge-  have  recently  been  sent 
out  to  Algoa  Bay  for  similar  work. 


Women  Labour — Nuneaton  Corporation  are  employ- 
ing women  on  the  repair  of  the  roads. 

•  Any  of  the  publication^^  reviewed,  or  referred  to  as 
receiTftd.  will  be  forwarded  by  the  9t.  Bride's  Press.  Limited. 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 


APPOINTMENTS  VACANT. 

Official  and  similar  advbrtisbmbnts  rbcbivbd  up  to  4.30  p.m. 
on  thursdays  will  bb  inserted  in  thb  following  dai'b  issue. 
but  those  responsible  for  their  despatch  are  recommended 
to  arranoe  that  they  shall  reach  Thb  SURVBIob  office  hy  noon 
on  WEDNESDAYS  to  ensuTe  their  inclusion  in  the  weekly  list  oj 
sutnmaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (Citi/  A'o.  101,6)  subject  to  later  con- 
fiTmation   by   letter.  

SEWAGE  FARM  MANAGER.— August  5th.— East 
Barnet  Valley  Urban  District  Council.  £2  2s.— £2  10s. 
per  week.— Mr.  T.  A.  Buckley,  clerk.  Council  Offices, 
Station-road,  New  Barnet. 

TEMPORARY  ASSISTANT  INSPECTOR.  —  Ausust 
10th.— Corporation  of  Bootle.  £100-£110.— Mr. "  J. 
Si>encer   Tmnilty,  town   clerk.   Town  Hall. 

TEMPORARY  ASSISTANT.— Augu.st  llth.-Surrey 
County  Council.  tJ  per  week.— Mr.  A.  Dryland, 
county    surveyor.   County  Hall,   Kingston-on-Thames. 

DISTRICT  SURVEYOR.— August  14th.-Alresford 
Rural  District  Council.  £150.— Mr.  J.  Ridley  Shield, 
clerk.  East-street,  Alresford,  Hants. 

TEMPORARY  MAIN  ROAD  SURVEYOR.-August 
19th. — Cornwall  County  CounciL  £150  per  annum. — 
Mr.  L.  D.  Thompson,  county  surveyor.  County  Hall, 
Truro. 

SURVEYOR  OF  HIGHWAYS.— Peterborough  Rural 
District  Council.  £125.- Mr.  W.  B.  Buckle,  clerk, 
49  Priestgate.  Peterborough. 

TEMPORARY  DRAUGHTSMAN.-Corporation  of 
Blackburn.- Borough  and  Water  Engineer.  Town  Hall, 
Blackburn. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  advertisements  rbcbived  up  to  4.30  p.m. 
on  thursdays  will  bb  inserted  in  the  following  days  issue, 
but  tliose  responsible  lor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
onlu,  be  telephoned  {City  No.  10i6)  subject  to  later  con- 
firmation by   letter.  

Buildings. 

BRIDGNORTH.- Au,i.'iist  10th.— For  work  in  connec- 
tion, with  the  construction  of  a  wall  at  Wiulerburn 
Bridge,  for  the  rural  district  council.-Mr.  F.  Richards, 
surveyor   Oldbiyy,  Bridgnorth. 

WILTON.— August  12th.— For  the  repair  of  a  bridge, 
for  the  rural  district  council. — Mr.  R.  A.  Skelton, 
surveyor.  Wilton-road.  Bemerton. 

LICHFIELD.— August  17th.— P'or  the  construction 
of  a  brick  and  concrete  culvert,  for  the  rural  district 
council. — Mr.  C.  D.  Rawstron,  surveyor.  Station-road, 
Lichfield. 

CARDIGAN.  —  For  cementing  and  waterproofing 
walls,  constructing  new  lead  valleys,  improvements  to 
water  supply,  and  general  repairs  to  a  school,  for  the 
Education  Committee.— Mr.  G.  Dickens-Lewis,  county 
architect,  Aberystwyth. 

Engineering:  Iron  and  Steel. 

MANCHESTER.— August  10th.— For  the  supply  of 
an  electrically-driven  circulating  water  booster  pump, 
for  the  Electricity  Committee. — Mr.  F.  E.  Hughes, 
secretary.  Electricity  Department,  Town  Hall. 

SINGAPORE.— August  14th.— For  the  construction 
of  a  steel  bridge,  for  the  Public  Works  Department. — 
Chief  Clerk,  Colonial  Engineer's  Office,  Singapore. 

BARKING. — August  15th. — For  the  supply  of  extra 
high-tension  cables,  main  switchgear,  sub-station 
switchgear,  and  transformers,  for  the  Electricity  and 
Tramways  Committee. — Mr.  W.  E.  Kidner,  acting 
engineer  and  manager.  Electricity  Works,  East-street, 
Barking. 

LONDON.— August  22nd.— For  the  supply  of  1,000 
forged  steel  driving  wheel  tyres,  and  500  forged  steel 
trailing  wheel  tyres,  for  electric  tramcars,  for  the 
county  ^council.- Chief  Offices,  London  County 
Council   Tramways,   62  FMnsbury-pavenient,   E.C. 

STOCKBRIDGE.— For  the  creation  of  80  yds.  of 
fence  and  60  yds.  of  retaining  wall,  for  the  rural 
district  council. — Mr.  W.  J.  Ayles,  district  surveyor. 
Broughton,  Stockbridge. 

Roads. 

BASINGSTOKE.— August  lOth.— For  steam  rolling, 
for  the  rural  district  council. — Mr.  R.  Forrester,  sur- 
veyor, Chequers-road,  Basingstoke. 


112 


THE  SURVEYOR  AND  MUNICIPAL 


August  4,  1916. 


ROMFORD.— August  14th.— For  the  supply  of  920 
tons  of  granite,  for  the  rural  district  council. — The 
Highway   Surveyor,   16a   South-.?treet,  Romford. 

JOHANNESBURG.- August  14th-15th.— For  the  sup- 
ply of  1,600  tons  of  tar  or  tar  substitute,  for  the  muni- 
cipal council. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.G. 

LONDON.— August  15th.— For  the  supply  of  370,000 
creosoted  deal  paving  blocks,  for  the  county  council. 
—Chief  Officer,  L.C.C.  Tramways,  62  Finsbury  Pave- 
ment,  E;C. 

SCUNTHORPE.— August  30th.— For  the  supply  of 
any  quantity  up  to  400  tons  of  broken  granite  of 
approved  quality,  for  the  urban  district  council. — 
Mr.  Herbert  Heap,  engineer  and  surveyor,  110  High- 
street,  Scunthorpe. 

Sanitary. 

CHEADLE.— August  10th. — For  the  construction  of 
an  addilioaial  catchpit  at  the  sewage  works,  for  the 
urban  district  eouncil. — Mr.  F.  R.  Gibbins,  Council 
Offices,  Cheadle. 

WANDSWORTH.— August  21st.— For  surface  water 
drainage  works  at  Wandsworth  Cemetery,  Magdalen- 
road,  Wandsworth,  for  the  borough  council. — Mr.  P. 
Dadd  iborough  engineer,  215  Balham  High-road, 
London,  S.W. 

Stores. 

GOSPORT.— August  10th.— For  the  supply  of  arti- 
ficial stone  paving,  broken  stone  for  macadamising, 
brooms,  castings,  cement,  lime,  disinfectants,  stone- 
ware pipes  and  ironmongery,  for  the  urban  district 
council. — The  Surveyor,  Town  Hall. 

ROCHESTER.— September  5th.— For  the  supply  of 
road  metal,  brooms,  liorse  hire,  and  tools,  for  the 
corporation. — Mr.  W.  Banks,  city  surveyor,  Guildhall. 

Miscellaneous. 

PLYMOUTH.— August  7th.— For  the  supply  of  a 
motor  van,  for  the  corporation. — Chief  Constable, 
Central  Police  Office. 

WARSOP.— August  14th.— For  laying  out  a  portion 
of  the  new  burial  ground,  for  the  urban  district 
council. — Messrs.  Vallance  &  Westwick,  W^hite  Hart- 
chambers,  Mansfield. 

SOUTHAMPTON.— September  4th.— For  dredging 
work  in  the  River  Itclien,  for  the  Harbour  Board. — 
Tile  Engineer,   Harbour  Board's  Offices. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  SuEVBTOB  readere 
with  a  view  to  making  the  information  given  under  this 
head  as  comvlete  and  accurate  as  possible. 


*  Acoepted.  t  Eecommended   for  acceptance. 

EEITH. — For  layine  cast-iron  and  stoneware  sewers  and  air 
main,  construction  of  an  ejector  chamber,  and  tile  instal- 
lation of  three  ejectors,  for  the  urban  ilistridt  council.— 
Mr.  H.  Hind,  surveyor  : — 

A.  HyslOD,  South  Wales         £4.708 

H.  Farrow,  Brixton,  S.W 4,429 

G.  Wimpey  &  Co.,  Hammersmith,  W.* 3,997 


EKITH.— For  the  extension  of  the  open-air  swimming  bath, 
for  the  urban  district  council. — The  Surveyor  : — 

—  Myall,   Southend-on-Sea       £595 

R.  N.  Marrable,  Leytonstone   . .   '  527 

Friday  &  Sons,  Erith  * 472 


SOUTHAMPTON.— For    the    constrtiction    of    a    conduit    for 

electric  mains,  for  the  Harbour  Board. — The  Engineer  : — 

Grounds  &  Newton,  Bournemouth  . .  £154 

J.   Douglas,   Southampton         130 

C,  Daysh,  Southampton  ,  .         . .  105 

J.  J.  Udall  &  Co.,  Limited.  Southampton  *  103 


APPOINTMENTS   OPEN. 


OURRET   COUNTY   COUNCIL. 

^      COUNTY   SURVEYOR'S   DEPARTMENT, 

Temporary  Assistant  (ineligible  for  Military  Service) 
reauired  with  a  knowledge  of  Sun-eyor's  accounts, 
shorthand,  and  typewriting.  Salary  £3  per  week. 
Applications  and  testimonials  tc'reach  the  undersigned 
by  Friday,  11th  August. 

A.  DRYLAND, 

County  Surveyor. 
County  Hall, 

Kingston-on-Thajues.  ■  (3,057) 


pOUNTY   BOROUGH   OF   BLACKBURN. 
^  WANTED    at    once,    Temporary    Draughtsman 

for  Waterworks  Department.  Must  be  ineligible  for 
Military  Service.  Ai:>ply,  stating  salary  required, 
experience,  and  full  particulars,  to  the  Borough  and 
Water  Engineer.   Town  Hall,  Blackburn.  (3,056) 

TENDERS   WANTED. 

SCUNTHORPE     URBAN      DISTRICT 
COUNCIL. 
SUPPLY  OF  ROAD  MATERIAL. 

The  above  Council  invite  Tenders  for  the  stipply  of 
any  quantity  up'to  400  tons  of  Broken  Granite  of 
approved  quality,  delivered  in  trucks,  carriage  paid 
at  Frodingham  Station,  G.C.  Railway. 

Official  Tender  Forms  and  further  particulars  may 
be  obtained  at  the  office  of  the  Engineer  and  Sur- 
veyor (Herbert  Heap,  assoc.m.inst.c.e.),  110  High- 
street,  Scunthorpe. 

Tenders,  duly  sealed  and  endorsed  "  Granite,"  are 
to  be  addressed  to  me  and  delivered  at  the  Council's 
Offices,  110  High-street,  Scunthorpe,  on  or  before 
Wednesday,  the  30th  day  of  August,  1916,  and  must 
be  accompanied  by  an  average  sample  of  the  material. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest   or   any   Tender. 

GEORGE  E.  BAVY. 
(3,061)  Clerk  to  the  Council. 


M 


ETROPOLITAN    BOROUGH 

WANDSWORTH. 

TO    CONTRACTORS    AND    OTHERS. 


OF 


THE  WANDSWORTH  BOROUGH  COUNCIL  in- 
vites TENDERS  tor  SURFACE-WATER  DRAINAGE 
WORKS  at  WANDSWORTH  CEMETERY.  MAG- 
DALEN-ROAD, WAA'DSWORTH,  S.W. 

The  Specification,  Drawings-,  and  Form  of  Con- 
tract may  be  seen,  and  Forms  of  Tender  obtained, 
at  the  Office  of  the  Borough  Engineer,  5lr.  P.  Dodd, 
M.iNST.c.E.,  215  Balham  High-road,   S.W. 

Tenders  (each  enclosed  in  a  sealed  envelope, 
endorsed  "Tender  for  Surface-water  Drainage  Works, 
Wandsworth  Cemetery  ")  are  to  be  delivered  at  the 
Council  Houi&e,  East  Hill;~ Wandsworth,  S.W.,  or 
may  be  placed  by  the  person  tendering  in  the  box 
provided  for  tlie  purpose,  not  later  than  12  o'clock 
noon,  on  Monday,  the  21st  August.  No  Tender  will 
be  received  unless  it  is  made  upon  one  of  the  Forms 
issiied  for  the  purpoise. 

The  Council  does  not  bind  itself  to  accept  the 
lowest  or  any  'Tender. 

D.   A.   NICHOLL, 

Town   Clerk. 

July  26,  ;L916.  (3,059) 

APPOINTMENTS   WANTED. 

DEMONSTRATOR.- Lady,  experienced  (Naval 
Officer's  daughter),  requires  permanent  position; 
gas,  electric  light,  domestic  jjatents,  or  similar. — 
Reply,  stating  remuneration  offered  and  full  par- 
ticulars. Box  1,576,  office  of  The  Sukveyoe,  24  Bride- 
lane,  Fleet-street,  E.C.  (3,044) 

YOUNG  Gentleman  (20  years),  with  ai-my  dis- 
charge, requires  appointment  in  Architect's  or 
Surveyor's  Office.  Tracing,  designing  and  clerical 
work.  Good  professional  references.  Apply  W.  E. 
Jefferiss,  "Elm  Villa,"  North-street,  Roimford. 
(3,060) 

EX-PUPILS    AND  JUNIOR 
ASSISTANTS. 

GIVIL  Engineering-  and  Survejdng  Assistant  (23), 
rejected  for  military  service,  desires  appoint- 
ment. Passed  A.M.I.C.E.  Exam.,  is  A.M.Inst.M. 
andCy.E.  Seven  years  in  Municipal  Engineer's 
office.  Good  draughtsman,  surveyor  and  leveller. — 
Box  1.578.  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  E.C.  (3;055) 

MISCELLANEOUS. 

WANTED,  The  Survetoh,  Vols.  24  to  42  in- 
clusive, and  Vol.  44,  in  publishers'  cases  or 
unliound.  Offers  to  the  Publisher,  office  of  The 
Surveyor,    24    Bride-lane,    Fleet-street,    E,C, 


The  Surveyor 

En^  nDuntdpal  anb  (Tount^  Bnoineer. 


Vol.  L. 
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No.  1,282. 


Minutes  of  Proceedings. 


Security 
of  Tenure. 


The  paper  by  ^Ir.  J.  H.  Drew 
entitled  "  Surveyoi-s  :  Their 
Security  of  Tenure  and 
Defence"  was  amons  tlie  "  slaughtered  inno- 
cents "  at  tlie  Black|«H)l  meeting;  otherwise  there 
can  be  no  doubt  that  tliere  would  have  been  a 
lively  discussion  on  a  luatter  which  so  materially 
affects  the  members  of  tin-  institution.  That  there 
is  among  the  memiiers  a  surjirising  anioinit  of 
apathy  on  the  subject  is  jiroved  by  the  result  of 
the  efforts  to  formulate  a  mutual  defence  scheme, 
which,  in  spite  of  stron<,'  backing  frrun  influential 
members  of  the  institution,  came  to  nothing  a 
few  years  back.  This  ajiathy  is  all  the  more  sin-- 
prising  as  there  are  man\  well-known  ciuses  where 
surveyors  have  been  unfairly  and  badly  treated. 
Tlie  nature  of  their  i)n.fession  frei|iiently  makes 
it  necessary  for  them  t<>  sit  in  judgment  on  some 
member  of  their  council,  and  a.s  a  result  they  are 
often  subjected  to  petty  persecutiotis,  which  are 
intolerable  in  the  ciise  of  a  sensitive  man.  The 
security  afforded  by  the  Local  Government  Board 
to  medical  officers  of  health  and  sanitary  in- 
spectors makes  the  ease  </f  the  surveyor  still  more 
anomalous.  If  it  is  necessary  in  one  ciusc  more 
than  another  it  is  surely  in  that  of  the  surveyor, 
as  the  official  whose  duty  will  most  likely  bring 
him  into  collision  with  some  member  of  his  coimcil. 
The  jerry-builder  and  land-jobber  still  find  a  way 
on  to  niany  councils,  and  the  sun-eyor  cannot 
expect  to  get  a  symiiathcti.c  supjiort  from  them 
in  liis  efforts  to  see  that  the  by-laws  relating  to 
new  buildings  and  streets  are  properly  carried  out. 
Improvements  canned  .Hit  either  under  the  Town 
Planning  or  the  Public  Health  Acts  freciuently 
rouse  considerable  and  bitter  opi)osition  from 
influential  ratepayers,  nud  while  human  nature 
remains  unchanged  a  scapegoat  will  be  most  often 
found  in  the  poor  surM\.,r.  In  the  larger  towns 
or  the  county  councils  tli 
rally  much  hajjpier  than 
The  class  from  which  tli 
and  counties  draw  then 


e  surveyor's  lot  is  gene- 
in  the  smaller  districts. 
•  more  important  towns 
councillors  is  generally 


better  than  in  the  smaller  urban  and  rural  dis- 
tricts, and  there  is  safety  from  the  influence  of 
small  cliques  in  the  greater  number  of  councillors 
on  the  big  council.  One  bitter  and  unscrupulous 
councillor,  always  on  the  pounce,  can  in  a  small 
district  frequently  mak.;  an  official's  life  hardly 
worth  living.  There  are  so  many  ways  in  which 
this  ijelby  spite  can  be  w  reaked  on  a  man  who  is 
uniUjle  or  unwilling  to  "t-Q  eye  to  eye  with  his 
councillors,  that  it  is  only  against  the  most  glarfiig 
ca.se  of  injustice  that  ])rotection  can  bo  provided. 


The  cry  for  economy  is  often  raised  by  these  men 
as  ])roviding  a  means  of  "  strafing  "  the  surveyor 
l)y  gi\ing  them  an  opportunity  of  moving  a 
reduction  in  his  salary.  On  occasion  this  spite 
goes  further,  and  leads  to  the  surveyor  being 
thrown  out  of  ofliee  without  compensation  or  pro- 
vision in  any  shape  or  form.  Even  in  the  case 
iif  amalgamaliiMi,  if  the  surveyor — who  may  have 
had  twenty  or  tliirty  years'  municipal  experience 
with  viurious  coimcils — luis  only  had  a  few  years' 
service  with  the  amalgamated  district  he  may 
find  himself  stranded  with  a  paltry  and  inadequate 
coui])eiisat.ion  for  loss  of  his  office  at  a  time  of 
life  which  makes  it  next  to  impossible  for  him 
to  secure  another  suitable  appointment'. 

That  there  is  little  immediate  prospect  of  the 
Ciovennnont  giving  the  desired  recognition  and 
|>rotection  must  l)e  admitted,  but  Mr.  Drew 
suggests  that  when  the  war  is  over  a.n  early  oppor- 
tunity should  be  taken  of  sending  another  depu- 
tation to  interview  the  Local  Government  Board 
on  the  subject.  In  the  meantime  he  is  of  opinion 
that  it  is  necessary  to  provide  self  protection  by 
accepting  the  offers  made  to  surveyors  by  the 
association  registered  as  Official  Securitv,  Limited, 
which  offers  jjolicies  of  insufance  against  loss  or 
diminution  of  official  salary,  litigation  risks,  and 
larceny  of  money  in  transit.  There  are  several 
.other  import;ant  points  raised  in  the  paper,  such 
as  the  a])i)oinbment  of  unqualified  and  inexperi- 
enced men  as  surveyors,  and  supera.nntiation. 
Our  own  columns  have,  unfortunately,  provided 
many  glaring  ca.ses  where  men  with  no  suitable 
experience  have  been  appointed  surveyors  simply 
owing  to  having  friends  or  relatives  on  the  council. 
The  veto  of  the  Tjocal  Government  Board  which 
is  now  exercised  in  the  case  cd  the  appointment 
of  inexperienced  men  a,s  sanitajfy  inspectors  should 
be  extended  to  survi'.yors,  and  this  would  naturally 
follow  any  action  tliey  may  take  to  afford  sur- 
veyors security  of  tenure.  Superannuation  is,  in 
Mr.  Drew's  oj)inion,  nob  of  much  use  without 
security  of  termrc,  but  once  this  security  is 
obtained  lu;  believes  that  supei'aiumation  would 
(juickly  ffillow. 


Diesel 
Oil  Engines. 


The  use  of  internal  combustion 
engines  for  all  branches  of  muni- 
cipal work  has  become  very 
general  during  the  past  few  years,  and  therefore 
the  paper  on  "  Diesel  Oil  Engines,"  by  Mr.  P.  li. 
Phipps,  which  is  repnxluced  elsewhere  in  this 
issue,  is  not  only  ojiportime,  but  a  valuable  con- 
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tribution  to  the  literature  on  the  subject.  Up  to 
the  present  time  the  use  of  tlie  Diesel  engine  in 
tliis  counti-j-  has  been  chiefly  confined  to  the  gene- 
ration of  electricity,  but  there  does  not  appear  to 
be  any  sufficient  reason  why  it  should  not  also 
have  a  greatly  extended  use  for  pumping  plants 
in  connection  with  sewage  and  watenN'orks.  The 
most  suitable  prime  mover  to  be  used  can  only  be 
arrived  at  after  a  vei-y  careful  consideration  of  aJl 
the  factors  bearing  on  the  matter.  Steam,  oil, 
and  gas  engines  will  give  very  different  results  so 
far  as  working  costs  are  concerned  according  to 
the  locality  in  which  the  engines  are  erected,  and 
will  depend  chietly  on  the  cost  of  fuel  in  the  various 
districts.  In  many  cases  it  is  possible  to  utilise 
the  steam  raised  by  the  desfa-uction  of  refuse  for 
the  generation  of  electricity  for  lighting,  tramways, 
or  pumping,  and  in  these  oases  there  can  be  little 
question  that  steam  will  be  the  most  economical 
form  of  power.  Again,  where  coal  is  cheap,  as  in 
the  colliery  districts,  steam  will  nearly  always  beat 
other  eom]ietitors.  There  ai'e,  of  coiuse,  other 
factors  to  be  taken  iuto'  account  as  well  as  cost  of 
running,  such  as  the  size  of  buildings  and  aesthetic 
and  hygienic  considerations,  but  speaking  gene- 
rally the  running  cost  is  nearly  always  the  deciding 
factor. 

Mr.  Phipps  gives  some  very  useful  flgm-es  with 
regard  to  the  costs  of  various  forms  of  power, 
which  he  obtained  before  deciding  on  the  fonn  of 
engines  to  be  used  in  the  electricity  scheme  he 
has  recently  CcUTied  out  for  the  Basingstoke 
Council.  Thouiji  very  different  results  would 
bound  to  obtain  in  towns  near  the  coalfields,  the 
figures  gi-  en  are  still  of  great  interest,  and  will 
be  verj  helpful  to  many  surveyors  in  ditferent 
pai't  .  of  the  country.  Town's  gas  he  dismisses  as 
toe  costly  at  3s.  1  Jd.  per  1 ,000 cub.  ft. ,  as  this  works 
cat  at  'TSd.  per  b.h.p.  hour.  Producer  gas  with 
anthracite  at  30s.  per  ton  costs  at  Basingstoke 
■25d.  per  pump  horse  power  (roughly  •22d.  per 
b.h.p.).  Steam  with  coal  at  26s.  6d.  per  ton  costs 
•35d.  per  p. h. p.  ("SOd.  per  b.h.p.),  while  the  Diesel 
engines  with  oil  at  82s.  per  ton  gives  a  b.h.p.  of 
■22d.  One  great  objection  at  the  present  time  to 
the  adoption  of  the  Diesel  oil  engine  is  tliat  the 
crude  oil  used  in  these  engines  has  practically 
gone  up  in  the  same  ratio  as^  petrol  or  petroleum, 
which  is  in  most  places  much  gi-cater  than  the 
advance  in  the  price  of  coal.  Mr.  Tliiii]is  says 
three  years  ago  he  obtained  his  oil  fuel  at  4r)s.  per 
ton;  to-day  he  pays  82s.,  and  has  entered  into  a 
contract  for  next  year  at  146s.  6d. ,  with  the  import- 
ant proviso  that  it  is  to  drop  to  50s.  per  ton  six 
months  after  peace  is  declared.  The  paper  touches 
on  many  other  practical  details  of  working,  all  of. 
which  contribute  to  the  success  or  othei"wase  of  the 
Diesel  oil  engine.  Thus  he  insists  on  the  need  of 
choosing  an  engine  of  low  speed,  with  as  low  a 
mean  effective  pressure  as  possible,  of  providing  a 
sufficiently  firm  and  massive  foundation,  so  as  to 
avoid  vibration,  the  prevention  of  nuisances  from 
noise  and  fumes  from  the'  exhaust,  the  silencing  of 
•the  air  inlet  pipe,  the  adequate  lubrication  of  dl 
parts  of  the  engine,  and  the  aiTangement  of  the 
engines,  pooling,  and  details  of  erection.  Mr. 
Phipps  is  to  be  congi-atulated  on  the  very  success- 
ful woi-king  of  his  electricity  scheme,  for,  despite 
the  fact  that  the  stati(>H  has  only  been  completed 
since  the  war  began,  and  the  disadvMitage  of  the 
high  cost  of  fuel  and  other  increased  running 
expenses  which  the  war  has  entailed,  a  nett 
profit  of  £325  has  been  made  on  the  first  year's 
operations. 


The  Act  which  was  recently 
passed  for  the  purpose  of  simpli- 
fying the  language  in  which 
criminal  indictments  are  drawn  serves  as  a 
reminder  that  there  are  other  directions  in  which 


Diversion 
of  Higtiways. 


legal  reform  in  the  nature  of  simplification  would 
be  welcome,  as,  for  example,  in  the  case  of  tlio 
procedure  for  securing  the  diversion  or  stoppiiiL;' 
up  df  an  imnecessary  highway.  At  common  law 
a  highway  which  has  once  been  dedicated  to  the 
public  remains  a  highway  for  ever,  but  this 
general  rule  was  modified  in  1835,  when,  by  the 
High«-ay  Act,  a  procedure  «-as  laid  down  by 
which  unnecessary  highways  could  be  stopped  or 
diverted.  This  procedure  is  in  itself  by  no  means 
simple,  and  it  has  been  further  complicated  both 
by  the  extraordinary  language  of  one  of  the 
sections  and  by  the  judicial  interpretation  of 
others..  Take  as  an  example  the  simplest  poBsible 
case — namely,  where  a  highway  authority  com- 
mence proceedings  of  their  own  motion.  The  first 
step  is  that  they  must,  "  by  order  in  writing, 
direct  the  officer  whom  they  appoint  to  deal  \\'ith 
the  matter  to  apply  to  two  justices  to  view. "  It 
has  been  held  that  the  view  of  the  justices  must 
be  a  joint  one,  and  further  that  if  two  justices 
view  the  highwa.\'  and  refuse  to  make  an  Order, 
application  may  be  made  to  two  other  justices 
without  any  fresh  resolution  bemg  passed.  So  far 
the  procedure  is  at  least  cleai',  but  the  next  pro- 
vision is'rcally  diificult  to  understand.  It  relates 
to  the  giving  of  notices,  if  the  justices  approve  of 
the  proposed  diversion  or  stopping  up.  In  such 
a  case  the  justices  shall  direct  the  local  authority 
to  affix  a  notice  in  the  prescribed  form  "  at  the 
place  and  by  the  side  of  each  end  of  the  said 
highway  from  whence  the  same  is  proposed  to  be 
diverted  or  stopped  up." 

It  is  hardly  surprising  that  these  last  words 
have  been  the  subject  of  litigation,  and  they  have 
been  interju-eted  as  meaning  that  the  notices  arc 
to  be  put  at  the  side  of  (and  not  in)  the  highway 
at  the  two  ends  of  the  portion  to  be  diverted  or 
stopped  up.  When  the  justices  are  satisfied  that 
the  necessary  notices  have  been  duly  published, 
and  a  plan  has  "been  delivered  toi  them  particulai'ly 
describing  the  old  and  tJie  projjosed  new  highway 
"  by  meters,  bounds,  and  admeasurement  tliere- 
of , "  they  have  to  certify  in  writing  the  result  of 
their  view,  giving  reasons.  The  certificate  aJid 
plan  are  then  as  soon  as  possible  to  be  lodged 
with  the  clerk  of  the  peace  for  the  county,  and, 
having  been  kept  for  four  weeks,  must  be  read 
at  the  next  quarter  sessions  in  open  coiu't. 
Finally,  unless  iiny  aggi'ieved  person  lodges  an 
appeal  against  the  [)roposal,  the  documents  are 
enrolled  among  the  records  of  the  Court  and  the 
Order  for  stopping  up  or  diverting  tlie  highway  is 
made.  We  have  indicated  the  pi-ocedure  in  the 
barest  outline.  If  the  highway  be  situated  in  a 
rural  parish,  the  consent  of  the  parish  council  and 
of  the  district  council  is  required  for  its  stoppiiig 
up  or  diversion,  while  in  all  cases  of  diversion 
consent  in  writing  is  necessary  on  the  parti  of  the 
owner  of  the  land  through  which  the  diversion  is 
to  be  made.  All  this  is  very  complex,  at  least 
to  the  lay  mind,  and  the  whole  procedm-e  is 
ca[)able  of  sinq)lifieation.  After  all,  a  procedm'o 
which  was  adapted  to  the  conditions  of  almost  a 
hundred  years  ago  is  naturally  not  quite  in 
accordance  with  modern  ideas.  Perhaps  the 
matter  of  the  simplification  and  codification  of 
certain  branches  of  the  law  may  be  one  of  the 
tasks  the  Government  will  be  able  to  take  in 
hand  "  after  the  war." 


The  Bill  for 
Dublin  Rebuilding. 


The  difficulties  of  Irish 
legislation  just  now  have  their 
origin  in  politico-social  move- 
ments which  need  not  be  enlarged  upon  here 
excepti  to  say  that  it  would  be  regrettable  if  these 
influences  upon  one  side  or  another  jeopardised 
the  effort  on  behalf  of  the  reconstruction  of 
Dublin  which  is  being  made  by  the  Government. 
The  Bill  for  this  jjurpose,  as  it  is  drafted,  makes 
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provision  for  the  conipulst  ry  purchase  of  land  by 
the  Dublin  Coi-poration  for  the  pui-pose  of  widen- 
ing or  otherwise  improviiiL;  streets  by  means  of 
an  Order  submitted  to  the  Local  Goverunient 
Boai-d,  and  confirmed  by  that  authority.  This  is 
a  substitution  of  the  Government  department  for 
the  procedure  mider  sec.  -03  of  the  Public  Health 
(Ireland)  Act,  1878,  or  any  subsequent  amend- 
ments of  this  measiu-e.  Sec.  41  of  the  Act  is 
extended  so  as  to  enable  the  corporation  to  nuikc 
l)v-laws  ■'  with  respect  to  the  st*-uctiu-e,  mate- 
rials, design,  alignment,  and  general  synimctry 
of  the  new  buildings."  T!iis  is,  of  com-se,  a  con- 
siderable advance  upon  the  powers  given  to  the 
corporate  authority  under  the  existing  law,  and  it 
is  an  essential  element  uf  the  situation  if  any 
concession  is  to  be  made,  as  appears  to  us  highly 
desirable,  to  the  very  general  demand  for  the 
rebuilding  of  certain  at  lea.st  of  the  ruined  areas 
upon  improved  lines.  For  the  purpose  of  recon- 
struction the  corporation  are  authorised  to  advance 
money  on  the  security  of  the  ownei-ship  of  the 
site  of  any  house  or  building  which  has  been 
damaged  or  destroyed,  the  advance  not  to  exceed 
tlie  difference  between  tiie  amount  which  the 
Local  Government  Board  certify  to  be  the  total 
cost  of  rebuilding  or  restoration,  and  the  amount 
of  tlie  compensation  gi-antod  in  respect  of  destruc- 
tion or  diunage.  These  are  the  main  provisions  of 
the  Bill,  and  so  far  as  tliey  go  there  is  little  to 
which  exception  can  be  taken.  But  it  may  be 
questioned  whether  the>  go  far  enough  in  att-ain- 
ing  one  of  the  objects  in  view,  which  is,  wo  take 
it,  to  provide  a  worthy  scli<ine  of  reconstruction, 
and  take  advantage  of  wluit  may  be  termed  a 
unique  opportunity.  lliere  is,  tliorcfore,  much 
cogency  iTi  tlie  proposition  of  Mr.  R.  M.  Butler, 
of  Dublin,  that  some  adniinistrativc  commission 
or  tribunal,  working  in  harmony  with  the  corpora- 
tion, should  be  created  to  deal  with  the  many 
problems  of  practical  construction  and  planning, 
as  well  as  of  beauty  and  fitness,  sucii  as  it  is 
hardly  pos.sible  a  municipal  council  could  solve. 
Some  such  advisory  btxiy  \\nuld  seem  to  be  essen- 
tial if  the  best  results  are  to  be  obtained  alike 
from  the  architectural  and  economic  points  of 
view. 


The  Commercial 

Value  of 

Improvements. 


Attentiou  has  been  called  to 
the  reniarlv  made  by  Mr.  Jolm 
Burns,  in  the  course  of  the 
rec«nt  diseussiou  on  the  Bill 
relating  to  tiie  strength.ning  of  Charing  Cross 
railway  bridge,  that  "  beauty  is  not  only  pleasing 
to  tiie  eye  and  consoling'  t<>  the  mind  in  a  gi-eat 
city;  it  i)ays  in  solid  casli."  This  dictum  was 
made  the  text  of  an  exiallent  article  by  Mr. 
Eniest  Newtrju,  a.r.a.,  tli^  president  of  the  Royal 
Institute  of  ]5ritish  Arelnte'ts,  in  a  rec«nt  issue 
of  tlie  Daily  TeJegraph.  \n  the  course  of  his 
article  Mr.  Newton  called  attention  to  the  con- 
nection which  necessarily  exists  between  the 
corporate  life  and  aspirations  of  any  city  and  its 
iu'cliitecture.  An  exccll'-nt  illustration  of  the 
truth  of  this  principle  is  afforded  by  the  nuigni- 
ficent  municipal  buildin;^'s  w  hich  have  been  erected 
all  over  the  country  duiini;  the  last  thirty  years, 
a  period  which  has  also  a  itnessed  an  enormous 
development  in  municipal  life  and  activity,  'llio 
improvement  of  .the  architecture  and  planning  of 
a  great  city  are  not  only  uorth  while  on  account 
of  their  intrinsic  value,  but  also  on  account  of  tlie 
effect  which  they  have  on  commercial  life.  As 
Mr.  Newton  said,  money  «  liieh  is  spent  upon  well- 
planned  streets  and  fine  buildings  is  well  invested. 
Our  business  firms  alread  recognise  this.  The 
magnificent  and  costly  preuiises  erected  for  our 
big  banking  and  shipping  c  rporations,  the  luxuri- 
ous establishments  of  our  u'reat  retail  houses  arc 
witnesses  to  the  value  of  appearances,  the  impres- 
sion   produced   on   the  public   by   a  display   of 


solidiuity  and  \\-oaItli  and  the  attractiveness  of 
handsome  suiroundings.  It.  is  well  that  this  com- 
mei-cial  aspect  of  muiiiei])al  improvements  should 
be  borne  in  mind  if  only  for  the  reason  that  tlie 
cash  argument  is  the  only  one  which  appeals  to 
certain  minds  in  connection  with  improvements 
that  are  primaiily  required  in  the  interests  of 
public  health. 


A  Tramcar 
Accident. 


In  connection  witli  the 
accident  which  occmrcd  a  short 
time  ago  on  the  Wigan  Corpora- 
tion narro«--gauge  tramways  an  inquest  was  held 
last  week,  and  in  tlie  coui-se  of  the  inquiiy  some 
interesting  theories  wei"e  advanced  as  to  the  cause 
of  the  accident.  Mr.  Frank  Buckley,  the  general 
manager  of  the  corporation  tramways,  stated  that 
the  car  was  fitted  \\\i\\  three  brakes — the  ordinary 
hand-brake,  a  slipper-brake,  and  an  electric  brake 
— and  that  it  had  been  overhauled  the  previous 
day.  He  fui-tlier  pointed  out  tliat  after  the 
ac<udent  the  car  ran  on  the  lines  and  through  all 
the  points  to  the  depot  without  any  trouble.  Tlie 
driver  of  the  car  advanced  the  theory  that  the 
front  wheels  jumped  the  metals  at  the  points,  and 
ran  off  the  lines  from  the  points  to  a  crossing,  the 
back  wheels  keeping  on  the  track  all  the  time. 
Upon  the  car  reaching  tlie  crossing  it  tended  to 
turn  across  the  road,  and  so  overturned.  Mr. 
Buckley  pointed  out,  however,  tliat  if  this  theoi-y 
were  con-ect,  and  the  wheels  took  the  wrong  road, 
any  projection  getting  into  the  points  would  stop 
the  point  tongue  going  back  into  the  socket. 
.\part  from  some  foreign  substance  getting  into  the 
rail,  there  was,  he  thought,  nothing  to  account  for 
tlu!  car  leaving  the  rails.  A  juryman  asked  whether 
the  line  would  not  have  been  safer  either  with  a 
broad  gauge  or  with  a  one-deck  oar,  and  in  reply 
it  was  pointed  out  that  the  present  system  had 
been  approved  by  the  Board  of  Trade,  and  so 
must  be  presumed  to  be  safe.  It  was  furt.her 
stated  that  this  was  the  first  car  that  had  over- 
turned in  twenty  years.  The  coroner  said  he  had 
no  hesitation  in  advising  the  jui-y  that  there  was 
no  evidence  of  any  criminal  neglect,  and  a  verdict 
of  iU'cidental  death  was  returned,  the  foreman 
stating  that  the  jury  "  do  not  hold  anybody 
responsible  for  any  negligence  in  any  shape  or 
form. " 


Appointments 
During  War  Time. 


We  have  already  drawn 
attention  to  the  desirability  of 
local  authorities  as  far  as 
possil)le  only  filling  temporarily  appointments  in 
tlieir  ofhces  vvhicii  may  fall  vacant  during  the  war. 
The  reason  for  this  is  two-fold.  In  the  first  place, 
a  local  authority  can  hardly  expect  to  get  appli- 
cations in  present  circumstances  from  many  of 
the  best  possible  candidates,  who  are  serving  their 
country  in  the  field,  and  in  the  second  place,  if 
lucrative  appointments  <u-e  now  filled,  those  who 
have  given  up  so  much  for  the  sake  of  their 
country  will  be  handicapped  and  possibly  their 
whole  careers  affected  by  being  precluded  from 
ai)i)lying  foi-  such  appointments.  But  even  while 
holding  these  views,  we  are  quite  at  a  loss  to  under- 
stand the  attitude  of  a  certain  Mr.  Bramham,  a 
member  of  the  Wath-upon-Deame  Urban  District 
Council,  who  objected  to  the  appointment,  even 
temporarily,  of  the  assistant  surveyor  as  surveyor 
and  waterworks  engineer,  although  that  gentleman 
is  already  in  the  service  of  the  council  and  has 
several  times  been  rejected  &a  unfit  for  military 
service.  It  is  satisfactory  to  observe  that  Mr. 
Bramham  found  himself  in  a  minority  of  one. 


Assistant    County    Surveyors'    Petrol    Allowance. — 

Assistant  founty  surveyor^  who  ride  motor-cycles  will 
have  their  claims  for  ad'iitional  petrol  considered  by 
the  Board  of  Trade. 
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Diesel  Oil  Engines.* 


By  F.  REGINALD   PHIPPS, 


ii.iNST.c.K.,  F.S.I.,  Boi'ougli    Engineer  of  Basingstoke. 


The  use  of  Di&sel  engines  has  of  late  years>  come 
proniinentiy  to  the  front  for  electric  light  works, 
sewage  and  water  .pumiping,  and  the  avithor  hopes 
that  an  .account  of  their  use  may  be  welcome  and 
instructive. 

Having  been  instructed  by  his  council  to  carry 
out  an  electric  lighting  ^scheme  for  the  town,  the 
question  of  the  most  suitable  prime  mover  to  be  used 
was  one  of  the  most  important  points  to  l>e  decided. 

The  merits  of  .steam,  oil  and  gas  engines  were 
carefully  considered.  Gas  engines  worked  by  town 
gas  were,  of  course,  ruled  out  at  once  by  the  high 
running  costs;  allowing  a  oonsumption  of  only 
20  cub.  ft.  of  town  gas  per  b.h.p.  hour,  tlie  cost  at 
the  local  price  of  3s.  lid.  per  1,000  cub.  ft.  would 
be  -TSd.  per  b.h.p.  hour.  If  producer  gas  is  used,  as 
in  some  towns,  the  economy  becomes  more  marked. 


open  fo'  conjectui 
82s.  per  ton  the 
most  marked. 

The  use  of  .suct 
bv  other    reason 


but  it  is  apparent  that  even  at 
fonomy    in    power   production    is 


n-gas  engines,  however,  is  limited 
than  the  question  of  economy ; 
sisme  of  these  are— the  diffi.culties  of  direct  driving,- 
and  the  unsatisfactory  nature  of  l>elt  driving;  the 
tarnishing  .of  electrical  instruments  and  other  brass 
work  from  the  gas  fumes;  the  difficulty  of  disposal 
of  scrubber  water,  and  the  appreciaUe  time  re- 
quired in  blowing  up  the  ,gas  before  starting.  In 
addition;  it  is  difficult  to  run  on  a  light  load  for 
any  considerable  period,  owing  to  the  cooling  of 
the  fuel  in  the  (iiiroducer;  also,  should  a  heavy  lead 
be  applied  suddenly,  the  rsiseed  of  the  engine  tends 
to  drop,  as  the  fuel  cannot  be  made  incandescent 
quickly  enough    to    supply  the   necessary   gas. 


Diesel   Oil   iiNi.iNJi.s     .ix    Basi^cstukl. 


and  nearly  approaches  that  of  Diesel  oil  engines. 
Thus  in  the  waterworks  which  are  worked  by  suction 
gas  the  average  yearly  cost  per  punijj  horse-power 
hour,  with  anthriacite  averaging  30s.  per  ton,  ha.s 
continued  to  be  alwut  •25d. 

With  the  .Diesel  engines,  which  were  decided  upon 
and  eventually  installed,  'the  cost  of  fuel  per  kilo- 
watt-hour, with  oil  at  SZs.  .per  ton,  is  about  •30d., 
equivalent  to  a  price  per  horse-power-hour  of  actual 
work  of  •22d. 

Even  allowing  for  a  higher  efficiency  of  engine 
and  dynamo  over  that  of  en.gi.ne  and  pumps,  the 
advantage  in  economy  is^with  the  oil   engine. 

COMPARISON     OP     COST     OF    TUEL. 

When  considering  these  costs  the  price  of  fuel 
must  l>e  taken  into  consideration.  Anthracite  de- 
livered at  the.  statJ'on  has  varied  in  tlie  last  eight 
years  between  26s.  and  32s.  .per  ton,  while  oil  fuel 
ha«  undergone  greater  fluctuations.  Oil  three  years 
ago  could  be  obtained  .at  about  45s.  per  ton  at 
station;  our  present  contract  price  to  August,  1916, 
is  82s.  per  ton,  while  the  high  price  of  146s.  6d.  lias 
had  to  be  paid  to  .secure  a  contract  for  delivery  in 
1917.  This  is  subject  to  a  reduction  of  50s.  per  ton 
six  months   after  the  declaration  of  peace. 

This  price  is  bound  to  drop  considerably  after  the 
war.  >)ut  whether  it  will  ever  reach  its  old  low  level  is 

*  Paper  submitted  at  the  recent  annual  meeting  of  the  Institution  of 
Municipal  and  County  En^neers  at  Blackpool. 


As  iregards  steaui,  its  great  advantage  is  its  re- 
liability, but  unle.sis  lange  units  are  being  installed, 
90  that  superheated  steam  and  turbines  can  be  used, 
the  fuel  costs  .are  high  in  comparison  with  the 
Diesel. 

For  a  medium-sized  engsne,  'say  up  to  about  150- 
b.h..p.,  tlie  consumption  of  good  steam  coal  per 
p.li.p.-hou.r  under  .actual  working  conditions  of  elec- 
tricity supply  would  nfft  be  less  than  2J  lb.  Such 
coal  now  costs  here  26s.  6d.  per  ton  at  railway, 
which  gives  a  cost  o.t  "abd.  per  p.h.]).-hour,  or  an 
equivalent  of  •47d.  per  kilowatt-hour. 

Beyond  the  quest:bn  of  fueil  costs,  the  capital  ex- 
lieuditure  must  be  considered.  With  a  Diesel  .engine 
a  consideria.ble  saving  is  made  in  the  cost  of  buildings 
by  the  fact  that  aio  boiler-houise,  chimney  shaft  or 
econo/miiser  is  required.  In  addition,  a  large 
quantity  of  water  is  not  required  for  feed  and  con- 
densing puirpos.es.  though  a  certain  amount  is  re- 
quired  for   jacket   circulation. 

COST    OP    MACHINERY. 

As  regards  the  capital  co.st  of  the  machinery,  it 
can  generally  be  taken  tliat  the  Diesel  engine  vill 
cost  as  much  as  the  steam  .engine  and  the  necessary 
boiler. 

Tlie  cost  of  two  150-b.h.p.  .Diesel  engines,  and  aJl 
requisite  accessories,  erected  in  1914.  was  £2,762; 
the  .water  cooler  for  dealing  with  36  gallons  per 
minute  was  £195,  and  the  softener,  of  200  gallons 
per  hour-size,  was   1163. 
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The  cost  of  these  ensines  was  verv  low.  and   the 

tender,   and   liave   Ixrn   easily    fulfilled   on    the    test 

cost  of  an  exactly  similar  engine  which  was  added 

and 

in  actual  working:  — 

in   Ai>ril.  1915.  wa,s  £1.7:!9. 

Full  load  "44  Ib.'iior  b  li.p.  hour    '68  lb.  per  kw.  hour. 

.\fter  oaiefuUv  weishing  up  all  the  various  [wints. 

f     .,     -47         „            „            -70 

the   author   decided  to    recommend   the   adoption    of 

i     „     -51         „             „             -83 

DieseJ    engines,    and    two     sets    of     150-b.Ii.p.    each. 

\     „     -70        „            „          1-18 

The  ensine  was  also 
guaranteed  to  run  satisfac- 
torily on  an  overload  of  10 
per  cent  for  two  hoiu-s. 

Before  describing  the 
practical  points  in  connec- 
tiSn  with  Diesel  engiines, 
the  general  theoretical 
principles  involved  may  be 
considered. 

THEORETICAL     PRINCIPLES. 

The  economical  workina; 
of  the  Diesel  engine  is  due 
to  the  fact  that  the  heat 
value  of  the  fuel  is  utilised 
to  a  greater  extent  than  in 
any  other   prime   mover. 

Thus  the  Diesel  engines 
consume  per  b.lvp.-hour 
about  7,500  b.t.u. 

Gas  ensine=i  consume  per 
b.h.p.-hour  about  9,000  to 
12.000   b.t.u. 

Steam  engines  <'onsunie 
l>er  b.h.p.-ho\ir  alwut  16,000 
to  28,0<X>  b.t.u. 

This  high  efficiency  is 
due  lin  the  first  place  theo- 
retically to  the  fact  that 
the  range  Isetween  th^  high 
tpmi>erature  of  the  ignited 
fuel  and  the  low  tempera- 
ture of  the  exhaust  is  very 
great. 

The  efficiency  formula 
for  the Carnot  perfect  engine 
cycle  is— 


work  done 


Ti  — To 


Diesel   Oil   E.s'inbs:    Section    ok    Sincjle  Link  Wet   of  50-u.i 


coufiled   to  direct-curre 
were  in.-talled. 

The  followinc  fuel  at 


it  dynamo.s  of  100  kilowatts, 
:irantee«  were  given  with  the 


heat  expanded 
Ti  being  the  initial  absolute 

temperature  of  the  gas,  and 
Tj   being   the   final    absolute 

teniperatiue  of  the  gas. 

Practically,  aliso,  the 
Diesel  works  with  such 
high  compression  that  the 
clearance  space  ds  very 
saiiall,  so  that  there  is  very 
little  surface  for  cooling 
the  gases  when  they  are  at 
their  highest  teniiierature 
—i.e.,  on  ignition  of  the 
fuel. 

Thers  are  no  losses  from 
boiler  or  producer  plant, 
and  less  loss  in  cooling  or 
condensing  water ;  also 
fuel  is  only  being  con- 
sumed during  actual  run- 
ning, there  being  no  stand- 
by 'losses  as  in  steam  or 
producer  gas.  In  addition, 
any  class  of  liquid  fuel  can 
l>e  used,  from  petroleum  tc 
tar  oils;  that  generally  in 
use  is  the  thick  heavy  re- 
sidual oil  which  is  left  after 
the  lighter  oils — ^petrol  and 
I>etroleum— have  been  dis- 
tilled off  from  the  original 
crude  oil.  This  fuel  oil  has 
a  specific  gravity  of  about 
•92i'95,  and  a  heat  value  of 
about  18,000  b.t.u.  per  lb. 
It  has  a  high-flash  point  of 
about  200  deg.  Fahr.,  so 
that  there  is  little  risk  of 
fire  in   storage  or  use. 

Owing     to     the     present 

h%h   price  of  fuel   oil.   the 

use  o'f  tar  oils  is  likely  to 

come   prominently   forward 

in    the   near   future.    These   tar   oils   are   the    heavy 

oWs   (creosote   and    anthracene)    which   are   obtained 

in  the  fractionation  of  coal  tar  after  the  lighter  oils 

C* 
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(benzol,  phenol,  &c.)  have  been  distilled  off.  They 
are  also  a  by-product  from  coke  ovens,  which  it  is 
becoming  increasingly  remunerative  to  recover.  The 
specific  gravity  is  from  10  to  I'lO,  and  the  heat  value 
is  about  15,800  b.t.u.  per  lb.  'They  oaniiiot,  however, 
except  at  high  loads,  be  used  without  lan  auxiliary, 
which  fakes  the  form  of  a  pump  which  deili'vers  a 
very  smalli  quantity  of  easily  burning  oil,  such  as 
paraffiflT,  into  the  cylinder  to  start  the  ignition  of 
the  tar  oil.  More  frequent  attention  to  the  valves 
is  also  required,  as  they  are  more  liable  to  clog  and 
stick  up  than  if  a  cleaner  fuel  oil  were  used. 

The  outstanding  and  distinguishing  feature  of  the 
Diesel  engine  is  that  ignition  is  not  obtained  by  any 
external  agency,  .such  as  sparking  i>lug.s,  lamps, 
&c.,  but  by  high  compression  generating  sufficient 
heat  to  ignite  the  fuel  mixture.  The  majority  of 
Diesel  engines  in  this  country,  and  especially  the 
smaller  sizes,  are  single  acting  land  of  the  four-cycle 
type,  the  sequence  of  which  is  shown  in  Fig.  1. 

On  the  first  and  outgoing  stroke  of  the  piston 
air  is  drawn  into  the  cylinder  through  the  air  valve. 


exhaust  gases  are  scavenged  out  of  the  cylinder  and 
replaced  with  fresh  air;  on  the  second  portion  of 
the  same  stroke  the  air  is  compressed.  At  the  com- 
mencement of  the  second  stroke  the  fuel  oil  is 
injected  and  ignited,  thus  constituting  the  working 
stroke;  near  the  end  of  thiiS  second  stroke  the 
exhaust  gases  are  allowed  to  escape,  and  then  a 
fresh    cycle   commences. 

'Tilie  indicator  diagram.  Fig.  4,  is  similar  to  the 
preceding  one,  except  for  the  sudden  drop  of  pres- 
sure near  the  end  of  the  working  stroke. 

PRACTICAL    CONSIDERATIONS. 

In  the  author's  opinion  two  of  the  most  important 
points  to  be  borne  in  mind  in  choosing  a  Diesel 
,engine  are  to  obtain  as  low  a  speed  and  as  low  a 
mean  effective  press.ure  (m.e.p.)  as  possible.  The 
.cyllinder  heads  land  pi.stons  are  subjected  to  such 
great  pressures  and  temperatures  that  any  reduc- 
tion of  these,  while  still  obtaining  the  same  power, 
iS  most  beneficial.  The  continual  heating  and  cool- 
ing induces  fatigue  of  the  metal,  and  the  more  rapid 
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3rd  stroke 
Working  stroke 


4th  stroke 
Exhaust 


One  revolution  of  crankshaft 


Fig.  1. 


One  revolutiott  of  crankshaft 


On  the  second  and  return  stroke  all  valves  are  closed 
and  the  air  within  the  cylinder  iis  higlilly  compressed, 
usually  to  about  450  to  600  lb.  per  square  inch,  with 
an  accompanying  increase  of  temperature  to  about 
IjOOO  deg.  Fahr.  On  the  third  stroke  the  fueJ  vtaJve 
opens,  amd  the  fuel  which  has  been  aociunulated  in 
the  passages  of  the  fuel  valve  is  blown  through  a 
pulveriser  into  the  cylinder  by  compressed  air, 
stored  lat  a  pressure  greater  than  that  in  the  cylinder. 
This  process  mixes  the  injection  air  and  the  oil  inti- 
mately, ISO  that  when  it  reaches  the  cylinder  it  is 
in  the  .form  of  .a  sipray.  Directly  this  spray  enters 
into  the  highly  compressed  and  heated  air  it  auto- 
matically burns,  increaising  in  volume  and  driving 
the-  piston  down.  This,  tlierefore,  constitutes  the 
power  stroke  of  the  cycle.  It  will  be  seen  that  no 
explosion  takes  place  in  the  true  sense  of  the  word, 
and  this  type  of  oil  engine  thereftore  works  much 
more  quietly  than  any  other  type  of  internal  com- 
bustion engine.  lOn  the  fourth  stroke  the  burnt 
gases  are  exhauisted  into  the  atmosphere,  and  the 
cycle  is  then  repeated. 

The  corresponding  indicator  diagram  is  shown  in 
Fig.  2. 

In  this  cycle  there  are,  of  course,  two  revolutions 
of  the  crankshaft  for  one  working  stroke. 

In  the  two-cycle  type  of  engine  there  is  only  one 
revolution  for  each  working  stroke.  This  is  shown 
in  Fog.  3,  from  which  it  will  be  seen  that  the  exhau,st 
is  taken  through  ports  in  the  body  of  the  cylinder, 
and  not  in  the  head.  A  special  scavenging  pump  is 
also  required  for  the  removail  of  the  exhaust  gases, 
and  iter  filling  the  cylimder  with  fresh  air.  On  the 
first  portdon  of  the  ingoing  stroke  of  the  piston  the 


Indicator  diagram 


Fig.  2. 

these  alternations  are  the  quilcker  the  fatigue.  A 
slow  speed  is  therefore  of  great  value  in  reducing 
the  trouble  often  met  with  in  high-S'peed  oil  engines 
of  cracked  heads   and   pistons. 

The  ni.e.p.  is  obtained  as  follows,  the  actual 
dimensions  of  the  engines  installed  being  taken:  — 

A  mechanical  efficiency  of  75  per  cent  is  usually 
assumed;  therefore  a  b.li.p.  of  50  is  equivalent  to 
an  i.h.p.  of  66f 

Diameter  of  cylinder  13  in. 

Area  of  piston  132'73  sq.  in. 

Stroke  20  in. 

Number   of   revolutions    per    minute  210. 
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Therefore 


PLAX 
"  2 
P: 


=  663 
1 1-66  X  132 


3  X  210 


=  663 


2x33,000 

Therefore  P  =  94i  lb.  per  sq.  in.  =  M.E.P. 

The  largest  maker  if  Diesels  on  the  Continent 
qiwted  for  an  engine  of  tliis  saze,  having  a  speed  of 
IM  r.p.m.,  with  an  ni.i  p.  oif  961.  while  that  quoted 
,by  pr<:il>ably  the  large ?t  maker  in  England  had  a 
si>eed  of  250  r.p.m..  with  a  m.e.p.  of  102^. 

.\  further  point  requiring  attention  when  instal- 
ling Diesels  i^'^  that  groat  care  is  necessiiry  in  pro- 
viding a  sufficiently  firm  and  raa-i.-^ive  foundation  for 
the  engine,  so  as  to  prevent  trouble  from  vibration. 
,\  peculiarity  of  this  vibration  seems  to  be  that  it 
is  uiot  very  noticeable  in  the  engine-house  itself, 
but  is  more  pronounced  some  distance  away. 
TrouMe  has  arisen  in  various  towns  from  this  cause, 
and  an  injunction  has  been  obtained  against  a 
neighbouring  council  at  the  instance  of  an  aggrieved 
householder  living  near  a  Diesel  engine  station. 


tion  obtained  by  drawing  air  from  linsid'O  the  engiinie- 
Iwuse  might  be  an  advantage. 

In  aictual  running  special  care  is  required  to  see 
that  the  lubricatiion  of  all  parts  is  adequate.  Failure 
in  this  direction  has  lieen  the  cause  in  many  cases 
of  melting  of  the  white  metal  of  the  bottom  bearings, 
and  in  some  cases  tliis  has  been  followed  by  fracture 
of  the  crtankshttft — an   expensive  dteni    to   rejplace. 

Other  results  often  due  to  faulty  lubrication  are 
seized  and  cracked  pi.-<1onis,  though  the  latter  more 
often  is  caused  by  running  the  cngane  for  long 
periods  on  overload  and  at  high  speeds.  Many  engi- 
neers on  this  account  hesitate  to  put  their  engines 
for  long  run-s  on  more  than  90  per  cent  of  their  rated 
capacity,  and  if  this  is  necessary  it  should  be  taken 
into  account  in  the  comparison  of  capital  costs. 

ARIIANGI'.MENT   OF    ENGINES. 

The  general  arrangement  oi  Diesel  engines  is  tliat 
of  having  one,  two,  tlu'ee  or  four  cylinders  in  a  line, 
the  power  of  these  cylinders  varying  as  desired.  Few 
English  makers  go  beyond  125  h.p.  per  cylinder,  and 
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volution  of  crankshaft 

Fig.  3. 


In  the  majority  of  stations  iiiothing  more  appears 
to  be  done  than  to  j provide  a  massive  foundation  of 
rich  concrete  carried  dijwn  on  to  a  solid  bearing. 
In  one  or  two  instance.s  a  cushion  of  a  tew  inches 
of  sand  has  been  int'trijosed  between  tho  base  of 
the  concrete  and  the  -ntrstratmn.  A  space  has  also 
in  some  cases  heen  l.tt  round  the  sides  and  ends  of 
the  concrete  so  that  no  vihration  should  be  trans- 
mitted to  the  adjoining  earth.  Several  patent 
methods  of  combating  tins  trouble  are  also  in  vogue, 
comprising  chiefly  the  u.-e  oi  oork  layers  to  surround 
the  foundation  concrete. 

In  the  author^s  ca.-«  a  pQain  5  to  1  concrete  foun- 
dation was  used,  carri<d  down  to  a  depth  of  7  ft. 
on  to  a  solid  chalk  foundation,  and  no  trouble  has 
yet  been  experienced. 

Nuisance  is  also  (Xca:,ionally  caused  by  noise  and 
fumes  from  the  exhaust,  and  noise  from  the  air-inlet 
pipe.  A  quiet  exhaust  can,  however,  generally  be 
obtained  by  providihg  an  underground  baffle  pit, 
from  the  end  of  whi<  h  the  vertical  exhaust  pipe  is 
carried  up  to  the  roof  of  the  building,  and  capped 
with  a  cast-iron  silencer.  A  smoky  exhaust  should 
never  occur  ilf  the  valves  are  in  correct  adjustment, 
except  possibly  for  a  lew  moments  at  starting. 

Thie  air  inlet  pif)e  requires  siilencing,  and  this  is 
usually  done  hy  closing  the  end  of  the  pipe,  and 
providing  a  .series  of  long,  narrow  slits  in  lieu  of  the 
open  end.  If  the  air-inlet  pipe  is  carried  outside  into 
the  open,  a  quieter  engine-house  is  the  resuU,  and 
the  air  obtained  is  crtainly  no  less  suitable  for 
combustion  purixjses  thap  that  inside.  On  the 
other  hand,  in  a  confined  engine-house  the  ventila^ 
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Fig.  4. 


the  Basingstoke  set,  which  was  manufactured  by 
Messrs.  Cole,  Marchent  &  Morley,  of  Bradford,  is  a 
three-line  set  of  50  b.h.p.  each.  Sections  of  a  one- 
line  set  are  shown. 

The  cylinders  are  carried  in  the  usual  "  A  "  frame, 
which  is  in  its  turn  bolted  on  to  tho  bed-plate;  the 
latt*«r  is  secure<l  by  2-in.  holding-down  bolts,  going 
5  ft.  down  into  tht»  concrete  foundation,  finishing  with 
9-itj.  plates,  the  whole  as  usual  being  grouted  up  with 
cement. 

On  top  of  the  cylinders  are  bolted  the  cylinder 
heads,  on  which  are  fitted  the  fuel  valve  in  the  centre, 
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with  the  starting  valve  in  front,  and  the  exhaust  and 
air  inlet  valves  on  either  side.  These  valves  are 
actuated  by  three  outside  levers,  worked  from  a  cam- 
shaft supported  on  the  "  A  "  frame;  in  most  cases  the 
valves  are  driven  direct  from  the  camshaft  without  the 
intervention  of  levers,  but  it  is  claimed  that  the  former 
has  an  advantage  by  simplifying  the  casting  of  the 
cylinder  heads  and  "  A  "  frames  in  doing  away  with 
the  projections  to  carry  the  camshaft  bearings ;  also 
that  the  starting  gear  can  be  moi-e  easily  operated 
from  tile  ground,  and  again  that  it  makes  it  possible 
to  enclose  the  whole  of  the  cams  and  rollers  in  an  oil 
bath,  so  reducing  wear  and  noise. 

The  camshaft  is  operated  from  the  crankshaft  by  a 
vertical  driving  shaft,  fitted  with  skew  and  bevel  gear- 
ing. The  same  shalt  also  drives  the  governor,  which 
controls  the  speed  of  the  engine  in  a  very  sensitive 
manner.  Each  cylinder  has  its  own  fuel  pump  driven 
by  an  eccentric  from  the  camshaft,  and  the  governor 
acts  by  limiting  the  amount  of  fuel  oil  delivered  by 
this  pump.  It  does  this  by  controlling  the  suction 
valve.  When  the  speed  increases,  a  tappet  under- 
neath the  valve  is  lifted  by  the  governor,  the  period 
of  lift  varying  with  the  speed.  Thus,  with  a  full  load 
and  normal  speed,  the  tappet  does  not  touch  the 
suction  valve,  but  ,if  the  load  is  lightened  and  the 
speed  automatically  goes  up,  the  suction  valve  is  pro- 
portionately held  up  during  part  or  the  whole  of  the 
suction  and  delivery  strokes,  thus  limiting  the  amount 
of  fuel  oil  reaching  the  cylinder. 

The  fuel  pump  is  also  provided  with  a  by-pass, 
wliicli  allows  the  pii)es  to  the  fuel  valve  to  be  charged 
with  fuel  by  means  of  a  liand  pump,  so  as  to  facilitate 
starting  up. 

The  camshaft  also  operates  a  lubricating  pump, 
which  forces  the  oil  round  the  cylinder  walls,  and  also 
to  the  gudgeon  pin  of  the  piston.  This  oil  is  supplied 
by  drip  feed  from  an  oil  reservoir  bolted  on  to  the 
standards,  another  drop  from  the  same  reservoir  going 
direct  to  the  centrifugal  oiler  bolted  on  to  the  crank 
for  lubricating  the  big  ends  of  the  connecting  rod.  Tlie 
main  and  camshaft  bearings  are  ring-oiled,  and  fitted 
with  inspection  covers  for  maintaining  the  proper 
oil  level. 

The  air  compressor  is  driven  off  the  extreme  end  of 
the  crankshaft,  and  supplies  air  to  the  starting  and 
running  cylinders  or  bottles.  It  is  of  the  two-stage 
type,  the  bottom  low-pressure  piston  compressing  up 
to  a  maximum  of  100  lb.  per  square  inch,  and  the  top 
high-pressure  piston  raising  this  to  the  blast  pressure 
required,  a  maximum  of  about  7.501b.  The  com- 
pressor is  water-cooled  in  the  usual  way. 

The  compressor  delivers  to  two  large  bottles,  the 
air  from  which  is  used  for  starting  up  the  engine,  and 
also  to  one  small  bottle  for  supplying  the  air  for 
blowing  in  the  fuel  oil.  The  bottles  are  usually  of 
welded  steel,  and  are  tested  to  2,000  lb.  per  square 
inch.  Three  pressure  gauges  are  provided,  giving  the 
pressures  in  the  interrooler,  the  starting  bottleS;  and 
the  running  bottle. 

After  the  engine  has  been  stai-ted  up,  the  throttle 
valve  on  the  low-pressuie  side  is  opened  fully,  so  as 
to  restore  the  full  iiressure  to  the  starting  bottles,  and 
it  is  then  adjusted  to  maintain  the  correct  pressure  in 
the  running  bottle. 

The  fly-wlieel  is  of  massive  proportions,  being 
8  ft.  6  in.  diameter  and  7^  tons  in  weight,  and  is  in 
halves.  It  ensures  very  steady  running,  the  cyclical 
variation  being  1/150. 

The  fuel  oil  is  stored  in  a  large  cylindrical  iron  shell 
outside,  holding  about  23  tons.  It  is  pumped  thence 
by  hand  to  the  daily  service  tank  in  the  engine-house, 
holding  200  gallons,  and  gravitates  from  this  to  the 
filter  tank,  which  strains  out  any  thick  matter  which 
would  clog  the  pipes. 

A  second  filter  tank  is  also  provided  for  the  storage 
of  gas  oil  or  paraffin,  and  the  engine  is  run  from  this 
for  starting  up,  and  for  about  five  minutes  before 
shutting  down,  in  order  to  leave  the  valves,  &c.,  in 
a  cleaner  condition.  A  three-way  cock  allows  either 
oil  to  be  used  as  required.  The  oil  gravitates  to  the 
fuel  pump,  and  thence  is  delivered  to  the  fuel  valve, 
situate  on  the  top  and  in  the  centre  of  the  cylinder 
cover.  Inside  the  fuel  valve  is  a  pulveriser,  which 
consists  of  several  brass  plates  with  small  holes 
through  which  the  oil  is  forced,  thus  dividing  it  into 
a  fine  spray.  This  spray  of  oil  is  forced  into  the 
cylinder  by  the  blast  of  compressed  air  from  the 
running  bottle. 

The  amount  of  compression  in  the  cylinder  at  the 
moment  the  fuel  is  injected  is  constant,  and  generally 
averages  about  450  lb.  per  square  inch,  but  this  can 
be  varied  to  suit  the  particular  type  of  oil  ured.     The 


running-bottle  jjressure   varies  according  to   the  load 
from  550  lb.  to  750  lb.   per  square  inch. 

COOLING. 

A  water-jacket  having  a  2-in.  water  space  surrounds 
the  cylindPrs,  and  the  flow  of  water  should  be  suffi- 
cient to  keep  the  temperature  of  the  outlet  water  below 
140  deg.  Fahr. 

It  is  essential  that  the  jacket  space  should  be  kept 
free  from  scale  or  dci"isit,  and  the  circulating  water 
luust  therefor©  be  soft  and  clean.  The  town  water  is 
used  in  this  case,  and  as  the  hardness  is  15  deg.,  of 
which  11  deg.  are  tenipoiaiiy,  it  is  softened  before  use. 
If  the  cooling  water  is  supplied  at  a  temperature  of 
60  deg.  Fahr.,  and  the  outlet  does  not  exceed  140  deg. 
Fahr.,  about  G  gallons  per  b.h.p.  hour  are  required. 
Unless,  therefore,  suitable  water  can  be  obtained  from  a 
canal  or  stream,  the  cost  of  tlie  circulating  wat<?r  would 
be  a  considerable  item.  To  reduce  this,  a  Heenan  & 
Fronde's  cooler  has  been  installed,  by  which  the  actual 
amount  of  water  wasted  is  reduced  to  2^  per  cent  of 
the  above  figure;  the  actual  amount  of  water  required 
for  the  generation  of  200, 0(X)  units  was  39,000  gallons  ; 
tile  cooler  is  compact  and  economical,  and  can  deal 
with  36  gallons  per  minute. 

The  gearing  and  pumji  are  actuated  by  a  5-li.p.  motor, 
and  3  units  an  hour  are  used  with  both  engines  running. 
At  "  works  co.st  "  price  the  current  used  costs  3d. 
per  hour. 

The  cooler  comprises  a  circular  drum  containing 
galvanised  steel  sheeting  wound  in  a  spiral,  which 
dips  for  about  a  third  of  its  depth  into  a  receiver, 
and  is  revolved  through  gearing  from  the  motor.  The 
exhaust  water  gravitates  to  the  receiver,  and  is  picked 
up  by  the  slowly  revolving  plates.  A  current  of  air 
is  drawn  through  these  plates  by  means  of  a  fan, 
and  the  resultant  evaporation  of  the  thin  film  of  water 
picked  up  produces  a  considerable  cooling  action  by 
the  abstraction  of  the  necessary  latent  heat  from  the 
jilates,  in  addition  to  the  cooling  due  to  the  contact 
of  the  air  and  water.  The  cooled  water  is  taken  from 
the  other  end  of  the  receiver  and  is  lifted  to  an  over- 
head storage  tank  by  a  centrifugal  pump.  This  water 
is  then  ready  once  moie  to  circulate  through  the 
water-jackets.  The  only  make-up  water,  therefore, 
required  is  to  replace  that  evaporated,  and  only  this 
small  quantity  requires  softening. 

Dealing  as  we  are  with  comparatively  high  speed 
and  considerable  pressures,  the, liability  to  accidents 
is  probably  greater  than  with  steam,  but,  given  a  well- 
designed  Diesel  of  adequate  strength  to  withstand  the 
stresses  set  up,  these  accidents  should  be  few  and  not 
of  serious  character.  The  economy  in  fuel  is  un- 
doubted, and  ought  to  outweigh  the  attendant  dis- 
advantages. COST   OF   WORKING. 

The  works  since  completion  in  October,  1914,  have 
been  under  the  able  management  of  Mr.  George 
Broadhurst,  a.m.i.e.e.  ,  who,  having  previously  acted 
as  clerk  of  works  during  construction,  was  appointed 
electrical  engineer,  and  so  successful  have  they  been 
that  a  third  engine  of  similar  -size,  and  from  the 
same  makers,  had  to  be  put  down  last  summer. 

The  financial  results  have  also  been  most  satis- 
factory, the  following  being  the  figures  for  the  year 
ending  March  31,  1916:— 

Eainings '     £3,212 

Expenditure — Working  costs  ...  £1,72.5 

Loan  charges    ...  ) ,  1 62 

2,887 

Net  profit      £325 

Units  sold,  406,465.         Load  factor,  22'4  per  cent. 
Total  coats  ]>er  unit  sold. 

Working  costs — Fuel  oil           •33d. 

Oil,  waste,  water  and  stores  -OSd. 

Wages            ...         i -ISd. 

Repairs  and  maintenance  ...  '14d. 

Rates  and  taxes        ...         ...  ■04d. 

Management,  salaries,  insur- 
ance, etc.    ...       -  ...         ...  •27d. 


Loan  cliarges,  interest  and  redemption 


lOld. 
■68d. 


Total  cost         ...  l-69d. 

It  is  very  rarely  that  a  small  town  can  show  a 
nett  profit  in  the  first  year  of  an  electrical  under- 
taking, and  this  fact  and  the  lowness  of  the  working 
costs  per  unit  sold  are  a  great  testimony  to  the 
efficiency  of  the  Diesel  engine.  The  attention  of 
mcnicipal  engineers  might  usefully  be  turned  more 
closely  to  this  source  of  power  in  the  future  when 
considering  the  installation  of  water  and  sewage 
pumping  machinery. 


At- GIST   11.    I'.iUi. 
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Surveyors :  Their  Security  of  Tenure  and  Defence  (2).* 

By  J.  H.  DREW,  im.ixst.c.e.i.,  Borough  Survej-or  of  (hantham. 


ilenil>er>  are  told  from  time  to  time  that  in  regard  to 
security  of  tenure  and  sviperannuation.  the  council 
of  the  institution  are  in  ilose  co-operation  and  con- 
sultation with  the  National  Association  of  Local 
Government  Officers,  who  have  the  same  objects  in 
view.  The  council,  the  author  believes,  fully  realise 
how  necessary  it  is  to  take  any  opportunity  towards 
obtaining  security  of  tenure  for  the  members,  who 
have  oft^'u  very  difficult  and  trying  positions  to  fill. 
The  auUior  fully  appreciates  the  work  being  done  by 
the  National  Association  of  Local  Government  Officers. 
but  is  it  not  a  case  for  considerably  more  self-effort? 
Does  not  the  duty  of  heliiiiiir  one's  self  in  the  highest 
sense  involve  the  helpinsr  of  one's  neighbour  ? 

Union  is  strength,  and  if  the  majority  of  the 
members  would  band  totietlier  iii  some  scheme,  or 
join  the  excellent  assoi  iation  founded  by  Official 
Security,  Limited,  to  injure  themselves  against  loss 
of  office,  and  for  the  purpose  of  defence  against  lil>el- 
lous,  slanderous  or  other  illegal  attacks,  it  would  no 
doubt  help  any  deputation  to  prove  to  the  Lo<'al 
Goverinnent  Board  that  they  were  helping  Uiemselves 
to  defend  their  positions,  although,  having  to  admini- 
ster the  laws  and  regulations  issued  by  the  State, 
they  nevertheless  consider  the  necessary  protection 
in  our  offices  should  be  provided  imperially. 

Although  up  to  the  pr.-ent  the  resvdts  achieved 
have  been  «i7.  three  Presidents  of  tlie  Local  Govern- 
ment Board  have  l)een  petitioned  and  interviewed 
upon  this  que.<.tion  of  ,-*<  iirity  of  tenure — first  at  the 
initiation  of  the  institution  in  1872,  again  in  1884, 
and  lastly  in  February,  PiU,  when  Mr.  John  Burns 
held  office. 

It  will  be  observed  tli'it  a  period  of  thirty  years 
elapsed  between  the  seeond  And  third  deputations, 
but  one  hopes  that  a  reient  prediction  in  one  of  the 
loading  technical  journal-  to  the  effect  that  surveyors 
are  likely  to  l>e  still  <laiMouring  twenty-five  years 
hence  for  protection  will  prove  very  wide  of  the  mark, 
and  that  long  before  then  their  efforts  will  be  rewarded 
by  success. 

Mr.  Herbert  Samuel,  when  President  of  the  Local 
Government  Board  in  I'JI'i.  was  the  first  president  to 
concede  the  principle  of  ->e\irit.v  of  tenure  to  whole- 
time  medical  officers  of  health  and  inspectors  of 
nuisances,  and  in  that  d^  i  ision  the  present  president, 
Mr.  Walter  Long,  in  a  litter  to  Sir  Philip  Magnus, 
M.P.,  on  December  30,  Hil.i,  stated  that  he  entirely 
agreed  with  the  decision  at  which  Mr.  Samuel  arrived 
and  that  he  was  strongly  in  favour  of  security  of 
^enure  for  these  officers. 

As  members  are  aware,  an  order  has  now  been 
prepared  to  give  security  of  tenure  to  whole-time 
medical  officers  of  health  and  inspectors  of  nuisances. 
but  the  steps  towards  th:s  were  well  ahead  before 
war  broke  -out.  although  the  issue  of  the  order  has, 
unfortunately,  had  to  he  postponed  until  the  conclu- 
sion of  the  war. 

The  author  appeals  to  the  council,  particularly  on 
behalf  of  the  surveyors  to  smaller  districts,  to  take 
the  first  favourable  opi.ortunity  again  to  interview 
the  Local  Government  P.o.ird  and  press  the  case  for 
security  of  tenure,  and  if  possible  to  obtain  the 
mchision  of  surveyors  in  the  order  dealing  with  the 
appointments  of  the  health  officers  previously  men- 
tioned. The  author  a|i|iii  elates  that  the  great  con- 
gestion of  work  at  the  I.o<al  Government  Board  and 
the  preoccupation  of  lhe  president  and  his  chief 
officials  with  problems  eonnected  with  the  war  will  not 
permit  of  a  petition  heiiiL'  presented  until  the  return 
of  normal  times  and  peace  has  been  declared. 

POSITION    RE.MAINS    AS     IN    1872. 

The  fact  must  be  faced.  The  position  of  surveyors 
a))pointed  under  the  Public  Health  Act,  1875,  in 
regard  to  security  of  tinure  is  to-day  exactly  as  it 
was  in  1872,  or  forty-four  years  ago.  What  is  the 
cause  ?  Is  it  inertia  on  the  part  of  surveyors  them- 
selve.s  ?  The  author  rather  thinks  that  has  been  a 
great  factor  in  the  non-uccess  of  previous  efforts. 
What  has  been  achieved  for  medical  officers  of  health 
and  inspectors  of  nuisances  .should  not  be  beyond 
achievement   by    surveyors.     For    a   per.od   of    thirty 

•Fiom  a  paper  submitted  at  tlie  annual  meeting  of  the  Institution 
o  Manicipal  and  Connty  Enf^iin-ern. 


vears  tetween  1884  and  1914  no  official  deputation 
from  the  Institution  of  Municipal  and  County  Engi- 
neers waited  upon  the  Local  Government  Board  to 
put  forward  claims  for  sec-urity  of  tenure. 

SECURITY     OP    TENURE    AND     QUALIFICATIONS     OP 
SURVEYORS    IN    IRELAND    AND    AUSTRALIA. 

Mr.  P.  C.  Cowan,  d.sc,  m.inst.c.e.  (honorary 
member  of  the  Institution  of  Municipal  and  County 
EtigiJieers),  the  chief<Pligineering  inspector  of  the 
Local  Goveiiiment  Board  of  Ireland,  in  an  extremely 
able  and  thoughtful  address  to  a  conference  of  engi- 
neers and  surveyors  at  the  Royal  Sanitary  Institute 
Congress  at  Belfast  iu  July,  1911,  pointed  out  that 
in  some  respects  tiie  law  in  force  in  Ireland  is  more 
favourable  to  engineers  and  surveyors  than  the 
corresponding  statutes  in  Eng'laiid  and  Wales. 
County  surveyors,  assistant  county  surveyors,  and 
practically  all  town  sui-veyors,  as  well  as  sanitary 
officers,  have  security  of  tenure  in  Ireland,  and  can 
only  be  removed  from  office  with  the  consent  of  the 
Local  Government  Board  of  Ireland,  which  is  a 
separate  depaa-tment  from  the  Local  Government 
Board  in  England. 

Mr.  Cowan  stated  that,  in  lifls  opinion,  this  provi- 
sion has  proved  very  beneficial,  and  though  now 
and  then  a  tactless  officer  may  presume  too  far  on 
llie  protection  the  law  affords  him,  the  control  of 
the  authorities  over  their  servants  is  not  unduly 
affected. 

Sec.  27  of  the  Labomers  (Ireland)  Act,  1M6,  enacts 
as  follows:  "  Evcii-y  person  whom  a  district  council 
propose  to  employ  as  architect,  eng'ineer,  surveyor, 
or  clerk  of  works,  for  the  purpose  of  the  Labourers 
Acts,  shall  satisfy  the  Local  Government  Board  that 
he  has  sufficient  knowledge  and  experience  for  such 
employment." 

It  can  truthfidly  lie  said  that  the  thin  end  of  the 
wedge  has  been  inserted  by  the  provisions  of  this 
Act  to  the  .secuaing  of  only  properly  qualified  persons 
foj-  such  appointments. 

The  Actr  further  empowered  the  Local  (Jovernment 
Board  to  make  rules  and  regulations,  and  a  General 
Order  of  1906  states:  The  following  persons  shall  be 
deemed  eligible  for  employment  as  architect,  engi- 
neer, or  surveyor : — 

(a)  Fellows,  mend>ers,  associate  members,  or  pro- 
fessional associates  of  any  recognised  professional 
association  or  instiitution  of  architects  or  civil  engi- 
neers, who  have  been  in  practice  for  at  least  two 
years. 

(b)  County  surveyors. 

((•)  Por.sons  who  have  a  diploma  or  degree  in  engi- 
neering from  a  university  or  college  of  science  in 
the  Unnted  Kingdom,  and  have  had  two  years'  ex- 
|)erience  on  works. 

((■/)  Aissistant  county  surveyors  who  are  certified  by 
a  county  surveyor  to  be  possessed  of  a  sound  know- 
ledge oif   building   construction. 

(e)  Persons  who  have  been  trained  for  riot  less 
than  four  years  in  the  office  of  an  architect  or  civil 
engineer,  in  good  [jractice,  and  have  had  responsible 
care  of  works  of  importance. 

(/)  Persons  who  by  examination,  or  the  production 
of  testimonials  or  other  evidence,  can  satisfy  the 
board  that  they  have  sufficient  knowledge  and  ex- 
perience for  such  emxjloyment. 

Recently  the  Local  Government  Minister  of  the 
ConimonwealUi  of  Australia  has  assented  to  a  propo- 
sition that  mtinicipalities  having  a  revenue  of  not 
less  than  £10,000,  and  that  of  shires  having  revenues 
of  not  less  than  £5.(X)0,  shall  be  compelled  to  employ 
duly   qualified  engineersj 

The  author  submiits  that  in  the  precedents  esta- 
blished in  Ireland  and  lAustiralia  is  the  nucleus  upon 
which  the  Institution  of  Municipal  and  County 
Engineers,  in  conjunction  with  other  recognised 
profess:ional  associations  or  institutions  if  necessary, 
should  again  approach  the  Local  Government  Board 
or  Parlliament,  in  an  earnest  endeavour  to  obtain 
security  of  tenure,  and  the  future  appointment  to 
the  position  of  engineer  or  surveyor  of  per.sons  pos- 
.«essing  at  least  such  minimum  qualifications  as 
may  be  prescribed  hy  the  Local  Government  Board 
in  a  General  Order. 

APPOINTMENT      OP     COMMITTEE     SUGGESTED. 

The   author    may   perhaps    be  excused    in   his    zeal 
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if  he  suggests  to  the  council  of  the  institution  the 
immediate  iormiation,  from  among  the  members  of 
the  council  (or  any  other  member  whom  the  council 
may  decide  to  oo-opt),  of  a  strong  coimmittee  to  deal 
specially  with  security  of  tenure  and  the  considera- 
tion of  a  scheme  to  submit  to  tlie  Local  Government 
Board  dealing  witli  the  problem  in  a  satisfactory 
manner  to  all  coiK-erned.  The  author  may  be  to'ld 
that  siiich  la  course  .has  been  adopted,  but  if  so,  the 
censor  must  have  prevented  the  proceedings  becom- 
ing known  to  the  majority  of  our  members.  This 
conmiittee  could  ,put  the  case  before  the  Local 
Governanent  Board,  and  at  the  same  time  collaborate 
with  the  National  As.sociation  of  Local  Government 
OfBcers  or  any  other  institution  or  institutions 
having  the  same  objects  in  view. 

Once  security  of  tenure  becomes  an  accomplished 
fact,  there  is  no  reason  to  doubt  that  superannuation 
will,  in  due  course,  quickly  follow.  Without  security 
of  tenure,  superannuation,  in  the  opinion  of  the 
author,  is  of  little  moment. 

(To  he  concluded.) 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invitea  the  co-operation  of  SnRyEYOB  readera 
with  a  view  to  making  the  information  given  under  thia 
head  as  complete  and  accurate  os  possible. 


APPLICATIONS  FOR  LOANS. 

Batley  T.C. — £25,000  for  the  extension  of  the  gas- 
works. 

Cumberland  C.C. — £1,200  in  respect  of  the  rebuild- 
ing of  Esk  Bridge. 

Leyland  U.D.C. — £C,900  for  a  new  water  main. 

LOANS   SANCTIONED. 

Battersea  B.C. — £3,728  for  electric  supply  purposes. 

Royton  U.D.C.  —  £8,729  for  sewerage  works  at 
Higli  Crompton. 

Crompton  U.D.C. — £8,729  for -sewerage  works  at 
High  Cromjiton. 

Derby  T.C. — £9,01X)  for  electric  mains  and  motors. 

Loughborough  T.C. — £700  for  electric  cable  exten- 
sion. 

Newhaven  R.D.C. — £4,050  towards  the  cost  of  the 
Newhaven  to  Seaford  road  scheme. 

Stafford  T.C. — £6,280  for  the  provision  of  a  500-kw. 
turbo-generator. 

FORTHCOMING   INQUIRIES. 

AUGUST.  £ 

15.— Porthcawl.     For  works  of  sewerage  (Mr. 

P.    M.    Crosthwaite)  1,790 

SEPTEMBER. 
Town  Planning.  £ 

13.— Neath,    (Mr.  George  L.  Pepler) — 


CORRESPONDENCE. 


A  Useful   Boo|<  for   Road  Engineers. — There  is,   we 

Understand,  a  large  and  increasing  demand  for  the 
late  Mr.  John  Hutchinson's  excellent  little  work. 
"The  Testing  of  Tars  and  Pitches  for  Roads:  A 
Practical  Guide  for  Engineers  and  'Surveyors."  The 
price  of  the  book  is  Is.  7d.,  post  free. 

Wood  Blocks  at  War  Prices. — On  Monday,  of  four 
tenders  received  by  Hampton  Wick  Urban  District 
Council  for  the  supplv  of  5,000  wood  blocks,  the 
lowest,  that  of  Sir  W."  Burnett  &  Co.,  Millwail,  at 
£15  12s.  6d.  per  thousand,  was  accepted.  Under  the 
previous  order  the  price  was  only  £10  4s.  6d.  per 
thousand. 

Decimal  Coinage  and  Metric  System. — Tlio  President 
of  the  Board  of  Trade  was  asked  in  the  House  of 
Commons  whether  the  introduction  of  decimal  coiiiage 
and  the  metric  system  was  under  the  contemplation  of 
the  board  ;  and  whether  in  view  of  the  advantage  to 
the  internal  and  external  trade  of  the  country,  he 
would  consider  the  appointment  of  a  committee  to 
inquire  into  the  matter  and  make  recommendations. 
In  reply,  Mr.  Harcourt  pointed  out  that  the  use  of  the 
metric  system  of  weights  and  measures  had  been  lawful 
since  the  passing  of  the  Weights  and  Measures  (Metric 
System)  Act,  1897.  Its  compulsory  use  was  not  under 
contemplation  by  the  Board  of  Trade,  and  he  doubted 
the  desirability  of  appointing  a  committee  with  special 
reference  to  the  question.  The  introduction  of  a  system 
of  decimal  coinage  was  primarily  a  matter  for  the 
Treasury. 


SURVEYORS'    PETROL   ALLOWANCES. 

To  Ihc  Editor  of  The  Surveyor. 

Sir,— I  was  much  interested  in  the  Minute  on 
"Surveyors  and  Petrol"  in  your  issue  of  28th  udt. 
I  quite  expected  to  find  in  your  last  issue  a  great 
many  <.>omi)laints  from  other  afflicted  soids,  and  am 
much  surprised  that  no  one  "  has  lifted  up  his  voice." 
Here  is  my  tale  vf  woe :  I  aim  surveyor  (unassisted) 
of  a  dji'strict  the  area  of  which  is  359  square  miles, 
and  my  annual  mileage  on  duty  for  several  years 
back  averages  6,000.  Several  of  my  journeys  "out" 
exceed  20  miles,  while  one  is  actually  35  from  my 
office,  and  to  discharge  duties  which  involve  6,000 
miles  travelling  per  annum  I  am  allowed  2  gallons 
per  week  (I  asked  for  18  gallons  per  month,  instead 
ol  25),  which  at  20  miles  to  the  gallon  gives  2,080  in 
the  year.  If  I  make  any  journey  exceeding  20  miles 
"out"  I  cannot  complete  the  return  run  on  a  week's 
suijply,  and  when,  a.-;  I  frequently  have,  and  must 
continue  to  do,  make  the  35-mile  run  "  out,"  my 
week's  suppily  is  exhausted  before  I  am  6  miles  on 
the  way  homeward.  There  is  no  railway  in  my  dis- 
trict, and  no  other  means  of  travel  by  which  my 
duties  can  be  efficiently  carried  out.  I  am  vrorking 
with  a  much  depleted  staff,  part  of  it  engaged  on 
work  for  which  Government  grants  have  been  re- 
ceived. I  am  asked  to  exercise  the  most  rigid 
economy,  which  means  increased  supervision,  and 
all  this  is  to  be  done  on  2  gallons  per  week.  How  is 
it  to  be  done  P  Who  is  responsible  for  this  muddle? 
Who  is  to  help  to  straighten  out  the  tangle  ?  (I 
should  like  to  make  it  clear  that  the  muddle  will 
pay  me,  as  my  travelling  allowance,  small  as  it  is, 
will  be  paid  in  full,  whether  I  complete  my  6,000 
miles  this  year  or  not.  I  mention  this  to  show  that 
the  petrol  is  not  for  "  joy  riding,"  and  that  the  less 
I  have  to  pay  for  the  less  I  will  have  to  pay  out  for 
petrol  from  my  allowance.) 

Now  for  the  other  side.  We  all  know  the  story  of 
the  transport  man  who  washes  his  car  in  petrol,  and  of 
the  aiiiman  who  always  pours  out  whatever  remains  in 
the  can  rather  than  carry  it  back  a  few  yards  to  the 
store — ^both  perfectly  true,  I  believe — and  also  the 
other  of  the  engines  left  running  at  the  door  of  the 
"  White  Hart "  for  several  hours  while  the  drivers 
slake  their  thirsts  wiitliin.  Leave  these  out  of  count. 
I  take  only  those  round  me  here.  Every  pleasure 
car  I  know  of  has  got  a  vastly  greater  supply  than 
has  been  allocated  to  me,  while  one  enterprising 
gentleman  who  has  never  had  a  car  has  applied  for 
and  been  granted  a  lic.ence  for  a  very  ample  quantity 
which  he  may  use  in  the  car  he  has  been  "  talking" 
of  purchasing  for  the  last  six  years,  and  which, 
when,  if  ever  it  does  arrive,  will  be  used  solely  for 
pleasure.  To  crown  it  all,  though  this  wonderful 
committee  have  got  my  money  I  have  not  yet  got 
my  licence.  At  this  very  imoment  I  ought  to  be  far 
from  home,  but  my  tank  is  dry  and  I  can  neither 
beg,  borrow,  nor  steal  the  preoi-ous  spirit.  Mean- 
time we  may  have  another  cloudburst  and  have  all 
traffic  dislocated,  and  I  can  do  nothing  to  carry  out 
the  necessary  repairs.  Cloudbursts  have  been  rather 
frequent  of  late. — Youiis,  &c., 

A  County  Road  Surveyob. 
August  7,  1916. 


The  Building  Restrictions.— The  Ministry  of  Muni- 
tions calls  attention  to  the  Order  in  CouncU  issued 
on  July  20th,  which  makes  it  necessary  for  a  licence 
to  be  procured  for  works  of  construction  of  various 
kinds  to  be  proceeded  wjth  or  commenced.  Provided 
that  a  licence  has  been  applied  for,  any  building 
which  was  actually  in  progress  before  July  20th  may 
be  continued  until  a  licence  has  either  been  granted 
or  refused.  Therefore  it  is  not  necessary  to  stop  work 
wliile  the  granting  of  a  licence  is  being  considered. 

Manchester  Corporation  and  Enlisted  Men.— A  con- 
ference of  Manchester  Corporation  committees  and 
departmental  managers  has  agreed  that  each  depart- 
ment should  do  its  best  to  find  work  for  returned 
soldiers.  In  cases  where  the  men  are  fit  and  in  good 
liealth  the  places  they  left  for  the  war  will  be  restored 
to  them  without  question  ;  for  men  who  have  been 
disabled  in  any  way  the  departments  will  find  suit- 
able work,  and  Jlanchester  men,  on  discharge  from  the 
Army,  will  have  preference  over  all  others  for  any 
vacant  places  under  the  corporation. 
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>n    Notices 
il  Projected 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(ContribuUd.) 

Were  the  VVestmin.sU-r  City  Council  justified  in  with- 
drawing their  support  ■.!  the  Metropolitan  Paving 
Committee,  and  has  tin-  work  of  tliis  committe«  been 
sufficiently  useful  to  warrant  the  expenditure  of  £100 
a  year  in  obtaining  th'  reports  and  statistics  which 
have  been  annually  p\il..,-iied  ?  Will  the  eight  out  of 
the  nine  Metroixjlitan  paving  authorities"  which 
have  hitherto  support.. I  this  committer  carry  on  the 
work  without  the  aid  of  Westminster,  or  will  the  com- 
mittee feel  that  their  jki-i  useful  work  may  now  come 
to  an  end,  e3i>ecially  du:  ntr  the  altered  <,-onditions  due 
i'>  the  war  ? 

Is  it  a  fact  that  a  •  iiipaii>  ha.s  bft-ii  lormed  to 
manufacture  sanitary  |..'|'''S  and  paving  flags  out  of 
molten  lava,  as  it  is.-n'  -  from  a  certain  volcano 
"somewhere  abroad,"  ai  a  temperature  of  about 
1,500  deg.  Fahr.?  HavL-  we  not  heard  that  a  certain 
hot  locality  is  paved  \' ith  good  intentions,  and,  if 
this  is  so,  should  not  tlie  proposal  go  one  better  than 
good  intentions  and  i.roduce  a  really  lirst-class 
paving  ? 


Is  it  a  fact  that  a  Gem 
of  Cremation,"  has  lat. 
have  made  represent,-!' 
a  view  to  the  system,ii 
corpses  in  the  battlefi. 
tion  of  such  a  system 
movement  of  cremati 
grounds,  or  will  the  sm 
to  the  friends  or  relati 
their  country — whetli. 
wrong  or  not .' 


an  society,  called  the  "Friend.^ 
>■  been  founded,  and  that  they 
oi:-.  to  their  Government  with 
■  •  md  wholesale  cremation  of 
Id?  Wdll  the  complete  adop- 
!"  r  soldiers  assist  the  general 
on  on  sanitary  and  other 
.'-■e-tion  appear  to  be  repellent 
v.-  of  men  who  have  died  for 
r     '.hat    country    was    in    the 


Was  not  the  paper  -nbinit.ted  to  the  annual  meeting 
at  Blackpool  by  Mr.  \\  .  IT  Schofield,  the  county  sur- 
veyor of  Lancashire,  ifi.hetic  of  the  vastly  increased 
and  altered  character  .,!  the  traffic  which  our  roads 
will  have  to  bear  in  th.  n -ar  future  ?  Is  it  not  evident 
that  manufacturers  an. I  ..tiiers  will  make  less  and  le.*s 
liveyance  of  their  goods  and 
•  ■  conveyance  by'  road  .'  As 
I  it  not  be  nece.ssary  to'build 
j-tand  this  traffic,  and  will 
laid  on  a  reinforced-concrete 
.t  the  future  in  and  near  our 
What  other  description  of 
•raffic  without  constant  and 


use  of  the  railways  for 
resort  more  and  mor.- 
this  bec-omes  evident  w  ;! 
up  certain  roads  to  v.itl 
not  the  best  granite  .seti- 
foundation,  be  the  road  . 
large  industrial  centre-  - 
road  is  going  to  stand  th. 
co.stly  reijiairs? 


Where  would  our  raih  .ads  have  been  now  if  the 
railway  directors  and  tl,.  ir  engineers  had  not  fore- 
seen the  growih  of  the  v.'  ights  and  speeds  which  the 
rails  were  destined  to  .  arry,  and  what  is  going  to 
happen  if  our  local  auih..ritB«B  and  their  surveyors 


do  not  reailise  what  ^3  in  store  for  the  highway  of  the 

future  ? 

•  •  •  • 

.Vre  not  the  Torquay  Town  Council  acting  patrioti- 
eally  with  regard  to  national  afforestation  by  propos- 
iu;.'  to  plant  out  with  trees  another  40  acres  of  their 
water-gathering  ground  ?  Is  it  not  also  good  to  read 
that,  whereas  in  1899  there  were  only  about  11  acres 
so  planted,  there  are  now  nearly  183  acres  of  fore.st 
trees  ?  As,  however,  it  is  well-known  that  the  plant- 
ing of  trees  on  gathering  grounds  sometimes  seriously 
affects  the  quantity  of  the  run-off  of  water  from  a 
gathering  ground,  is  it  not  to  be  hoiked  that  the  water 
engineer  has  considered  this  question  before  planting 

more   trees  ? 

•  «  •  • 

Why  is  the  Poole  Town  Council  so  averse  to  the 
erection  of  huts  at  Sandbacks,  within  their  jurisdic- 
tion ?  Why  should  not  people,  if  they  prefer  it,  live 
in  huts  temporarily  and  enjoy  the  "natural  life," 
if  these  huts  are  not  insanitary  and  are  provided  with 
a  i)roper  water  supply  and  arrangements  for  getting 
rid  of  the  occupiers'  "waste  products";  and  was 
there  any  .sound  argument  in  one  of  the  councillor's 
statement  that  it  was  unfair  to  put  up  these  small 
huts  alongside  substantial  property  which  had  cost 
£500  or  £600  ? 

•  •  •  • 

How  is  the  surveyor  of  Ham,  Surrey,  going  to  solve 
the  problem  of  altering  Ham  Common  so  that  it  shall 
be  isolated  in  squares,  to  prevent  the  spread  of  fire, 
and  at  the  same  time  avoid  the  chess-board  appearance 
which  one  of  the  members  of  the  council  feared  ?  Has 
any  other  surveyor  in  this  country  grappled  with  a 
similar  problem  ? 


SOMERSET  ROADS. 


A  DIFFICULT   YEAR. 

Mr.  E.  J.  Stead,  the  county  surveyor  of  Somerset, 
is  on  military  service,  and  the  customary  annual 
report  on  the  maintenance  and  repair  of  the  county 
roads  and  bridges  is  issued  this  year  over  the  name 
of  Mr.  Gordon  R.  FoUand,  the  acting  official. 

Mr.  Folland  states  that  the  period  covered  by  his 
report  has  proved  a  very  difficult  one  in  regard  to 
road  maintenance,  and  he  anticipates  that  the  ensuing 
year  will  prove  even  more  difficult.  On  the  whole, 
the  roads  have  been  maintained  in  a  satisfactory 
manner,  b\it  the  effects  of  the  shortage  of  labour 
and  materials  are    becoming  apparent. 

The  audited  expenditure  for  the  maintenance  and 
repair  of  the  rural  main  roads  for  the  year  1914-15 
(exclusive  of  establishment  charges  and  improvements) 
was  £93,501,  or  £107-53  per  mile.  The  estimated 
expenditure  for  1915-16,  which  Mr.  Folland's  report 
covers,  was  £79,092,  a  rate  of  £9r39  per  mile. 

Only  improvement.-  of  an  urgent  character  were 
carried  out  during  the  year.  The  total  area  of  main 
roads  covered,  coated,  was  999,004  super,  yds.,  with 
an  approximate  length  of  104-4  miles. 

In  regard  to  urban  main  roads,  Mr.  Folland  states 
that  the  audited  and  allowed  expenditure  (exclusive 
of  improvements  and  establishment  charges)  for  1915-16 
was  £12,410,  which,  based  on  81-59  miles,  averages 
a  rate  of  £152-102  per  mile.  The  expenditure  was 
£5,031  lielow  the  amount  of  the  estimates.  The 
(Stimated  expenditure  for  1916-17  is  £17,315. 

No  grants  were  made  during  the  year  towards 
improvements  of  a  special  nature. 

SURI'ACE    TARRINO. 

The  estimate  fior  the  treatn^ent  olf  an  area  of 
1,732,538  super,  yds.  was  £11,445,  being  an  average 
rate  of  l-58d.  per  super,  yd.  The  Road  Board  made 
a  grant  of  £1,500,  based  on  this  estimate.  The  total 
length  of  roads  treated  was  256,847  yds.,  with  an 
area  of  1,677,841  super,  yds.  The  actual  expenditure 
was  £10,715,  being  an  average  rate  of  1-53  per  super, 
vd.  As  this  expenditure  was  l)elow  the  estimate  on 
which  the  Road  Board  based  their  grant  of  £1,500, 
the  latter  was   reduced  proportionately  to   £1.404. 


Ealing's  War  Allowances. —  Ealing  Town  Council 
ex()eiiditui-e  in  respe.  I,  of  salaries  and  wages  of  its 
staff  and  employees  ^,erving  in  the  Army  and  Navy  has 
reached  a  total  oi  £10,946. 
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Sewage  Disposal  at  Caerphilly. 

COMPLETION   AND   OPENING  OF  NEW  WORKS. 


The  C'aei-philly  Urbiui  Di.strk't  CouiR-ilV  <'uiisult- 
ing  engineers,  Messr.s.  Willcox  &  Raikes,  Bir- 
mmgliani,  having  recently  reported  the  completion 
of  the  new  scheme  of  sewerage  and  sewage  disposal 
lor  the  populous  pari.<li  of  Nelson,  the  works  were 
formally  inspected  and  opened  on  July  25th,  when 
the  scheme  and  its  development  were  briefly  explained 
by  Mr.  Raikes. 

The  total  cost  of  the  scheme  is  £16,356,  which 
includes  £14,366  for  works  and  the  remainder  for  land, 
easements  and  incidental  expenses,  but  about  half 
this  expenditure  is  met  by  the  £8,342  received  under 
the  conditions  imposed  by  Parliament  in  the  Act  of 
1912,  which  provides  for  sewering  the  Rhymney  Valley, 
in  which  the  rest  of  the  Caerphilly  district  is  situated' 

The  sewage  disposal  works  consist  of  settlinL;  tanks 
and  circular  bacteria  beds,  similar  to  those"  which 
were  constructed  some  years  ago  by  the  same  engineers 
at  Cefn  Coed,  near  Merthyr  Tydfil,  and  both  schemes 
afford  the  means  of  very  effectually  preventing  the 
pollution  of  the  river,  which  previously  occurred  at 
these  places. 

The  site  of  the  disposal  works  is  within  the  parish 
adjoining  the  Nant  Mafon,  about  half  a  mile  west 
of  Nelson,  which  lies  on  the  watershed  between  this 
and  another  small  tributary  of  the  River  Taff,  ,so  the 
main  outfall  sewer  had  to  be  constructed  in  tunnel 
through  the  watershed  to  drain  the  north  end  of  the 
village. 

The  construction  of  this  tunnel  involved  very  consid- 
erable difficulties,  owing  to  the  waterlogged  character 
of  the  sivbsoil  met  with  for  a  great  part  of  its  length, 
and  the  remainder  was  in  very  hard  rock,  which 
necessitated  the  use  of  compressed  air  drills  and  a 
considerable    amount   of    blasting. 

These  difficulties  were  much  less  serious,  however, 
than  those  involved  by  either  of  the  alternative 
schemes  previously  proposed,  which  provided  tor 
disposal  works  within  the  borough  of  Merthyr,  or 
irrigation  on  unsuitable  land  within  the  parish  of 
Nelson,  and  the  scheme  adopted  is  undoubtedly  the 
best. 

The  works  were  edimiiriic'd  in  Augu.st,  1913.  and 
about  100  men  were  eiii|.l..\  ,.,1  in  July,  1914;  but  this 
number  was  consideralil\  reduced  after  the  outbreak 
of  war  and  during  the  winter  months,  although  special 
lodging  accommodation  was  provided  by  the  erection 
of  huts  on  the  works. 

A  large  proportion  of  the  labour  and  material  having 
been  obtained  locally,  most  of  the  money  has  bein 
spent  in  the  neighbourhood,  and  the  total  cost  of 
the  works  is  substantially  less  than  most  of  the 
tenders  received  from  other  contractors,  in  spile  of 
the   war   and  other  difficulties. 

rAP.\CITY    OF    WORKS. 

Tlie  new  sewage  disposal  works  are  designed  to 
provide  for  an  ultimate  population  of  8.000.  but  as 
this  is  so  much  in  excess  of  the  present  ijopulatiooi, 
only  six  out  of  eight  bacteria  beds  have  been  con- 
structed at  present,  and  these  are  sufficient  to  treat 
the  sewage  from  6,000  people,  whereas  the  tanks.  &c., 
are  sufficient  for  8,000.  As  there  is  no  trade  waste 
and  the  sewers  only  receive  rainwater  from  the  back 
roofs  and  paved  yards,  the  sewage  may  be  described 
as  purely  domestic,  and  the  dry  weather  flow  is 
estimated  at  20  gallons  i>er  head  per  24  hours.  This 
represents  160,000  gallons  per  day,  or,  say,  260,000  tons 
per  annum  of 'foul  sewage,  which  the  works  are 
designed  to  purify,  together  with  the  usual  allowance 
for  storm  water  before  the  effluent  is  discharged  into 
a  very  small  stream  adjoining  the  main  road. 

The  whole  plant  is  so  arranged  that  only  one  man 
is  required  to  manage  and  control  the  entire  process, 
wliich  produces  a  >>right  and  perfectly  clean  effluent, 
and  the  degree  of  purification  is  such  as  entirely  to 
prevent  the  very  serious  pollution  of  the  Nant  Mafon 
which  previously  occurred.  The  site  has  the  great 
advantage  of  affording  ample  fall  for  the  process  of 
purification  to  be  carrii-d  out  by  gravitation,  while 
the  length  and  gradient  of  the  niain  outfall  sewer  is 
such  that  the  sewage  reaches  the  works  in  a  very 
short  time  after  entering  the  sewers  from  the  house 
drains.     In  order  in   provide   a  convenient   means   of 


access  to  the  works  a  new  bridge  has  been  built  over 
the  Nant  Mafon,  with  an  entrance  from  the  main 
road,  and,  although  the  land  was  inclined  to  slip 
before  the  works  were  constructed,  this  tendency 
lias  now  been  stopped  by  a  thorough  system  of  under- 
drainage  to  carry  off  the  subsoil  water  with  which 
the  ground  was  previously  saturated. 

On  reaching  the  works  the  sewage  is  discharged 
into  a  sirfall  detritus  chamber,  from  which  it  passes 
over  a  gauging  weir  into  the  settling  tanks.  The 
latter  are  three  in  number,  with  a  total  capacity  of 
120,000  gallons,  which  is  sufficient  to  treat'  sewage 
and  storm-water  up  to  a  maximum  rate  equal  to  three 
times  tlie  estimated  dry-weather  flow  of  20  gallons 
per  head  per  day.  When  this  rate  is  exceeded  during 
wet  weather,  the  excess  passes  by  an  overflow  from 
the  detritus  chamber  into  the  two  storm-water  tanks, 
which  have  a  total  capacity  of  40,000  gallons,  and  the 
effluent  from  these  tanks  being  comparatively  dilute 
it  is  discharged  direct  into  the  .stream. 

AKRANGBMENT    OF    TANKS. 

The  general  arrangement  of  the  tanks  is  clearly 
shown  on  the  accompanying  plan,  and  they  are  all 
constructed  on  the  same  principle,  each  being  provided 
with  inlet  and  outlet  weirs,  which  are  specially 
designed  to  prevent  the  rctentioin  of  any  solid  matter 
upon  them  and  to  ensure  a  uniform  flow  across  the 
whole  width  of  each  tank.  There  are  also  scum  boards 
to  prevent  the  passage  of  floating  matter  over  the 
outlet  weirs,  and  the  concrete  floor  falls  towards  the 
inlet  end  with  a  sludge  channel  down  the  centre. 

For  drawing  off  the  supernatant  water  and  sludge 
each  tank  is  provided  with  a  specially  designed  tele- 
scopic valve,  which  retains  the  sludge  while  the 
liciuid  above  it  is  being  decanted  into  one  of  the 
other  tanks,  and  the  sludge  is  then  discharged  by 
gravitation  into  the  lagoons  or  drying-beds,  which 
are  also  shown  on  the  plan.  While  the  sludge  remains 
in  these  beds  most  of  the  liquid  is  evaporated,  but 
some  of  it  is  collected  by  underdid  in.-.  :\liirh  discharge 
on  to  a  small  irrigation  area,  wliirli  is  reserved  for 
its  di.sposal  so  that  when  the  sludge  is  sufficiently  dry 
it  can  be  carted  out  on  to  the  neighbouring  land  as 
manure. 

The  effluent  from  the  .settling  tanks  is  discharged 
on  to  the  bacteria-beds  by  automatic  syphons  in  the 
octagonal  dosing  cli ambers  from  which  the  outlets 
are  connected  with  the  automatic  revolving  distribu- 
tors on  each  bed. 

The  distributors  f.nd  dosing  syphons  are  so  arranged 
that  the  discharge  is  automatically  suspended  when- 
ever the  supply  of  tank  effluent  in  the  dosing  chamber 
is  insufficient  to  keep  the  distributors  working  at 
a  rate  which  ensures  perfectly  uniform  distribution 
over  the  whole  surface  of  the  bacteria  beds  in  use. 
Each  pair  of  syphone  is  also  arranged  to  work  alter- 
nately in  order  that  each  filter  may  receive  a  dose 
of  sewage  at  intervals,  which  vary,  according  to  the 
rate?  of  flow  from  the  tanks,  and  the  discharge  from 
each  jet  is  very  carefully  adjusted,  according  to  the 
area  which   it  has  to   cover. 

FILTERS. 

The  six  filters  are  each  53  ft.  in  diameter,  with  an 
average  depth  of  5  ft.,  and,  as  they  are  constructed 
in  two  terraces  of  three  each,  the  effluent  from  the 
high-level  beds  can  be  discharged  on  to  the  low-level 
beds  for  .secondary  treatment  in  dry  weather,  though 
this  is  in  practice  found  to  be  unnecessary,  the  effluent 
from   single  filtration   being  quite   satisfactory. 

The  filtering  material  with  which  the  bacteria-beds 
are  fijled  consists  in  hard,  burnt  furnace  clinker, 
which  was  very  carefully  screened  to  remove  dust 
and  graded  to  the  required  size  for  each  layer,  which 
vary  from  IJ-in.  gauge  at  the  bottom  to  J-in.  gauge 
at  the  top. 

Although  the  effluent  from  these  bacteria-beds  is 
very  h'ghly  purified,  it  is  still  liable  to  contain  a 
small  quantity  of  suspended  matter,  which  repre.sents 
the  inoffensive  residue  from  the  process  of  purifica- 
tion, and  is  very  similar  to  garden  soil  or  humus. 
In  order  to  intercept  this  humus  the  filtered  effluent 
is  passed  through  two  upward-flow  circular  tanks. 
which  are  specially  designed  for  separating  this  very 
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light  and  finely-coniininuted  matter  from  the  clean 
effluent  which  is  finally  discharged  into  tlie  stream. 
Each  o(  these  humus  tanks  is  16  ft.  deep  and  13  ft. 
in  diameter,  with  the  inlet  pipe  near  the  bottom, 
and  the  effluent  is  drawn  oft  over  white  glazed  weirs 
round  the  top,  so  that  the  liquid  passes  very  slowly 
upwards  while  the  .solid  matter  settles  to  the  bottom. 
With  this  arrangement  tiie  .solids  are  separated  by 
llie  natural  coagulation  uf  fine  particles,  and  a  hand 
pump  is  provided  by  which  the  deposit  can  be  dis- 
charged on  to  the  sludge  beds  when  necessary  without 
emptying  the  tanks. 

The  entire  scheme  ha.s  lieen  carried  out  by  Mr.  H.  E. 
Buckley,  contractor,  Bradford,  under  the  immediate 
supervision  of  the  resident  engineer.  Mr.  W.  I.  Wil- 
liams, and  the  engineers,  Messrs.  Willcox  &  Raikes, 
of  Birmingham,  have  received  many  congratulations 
on  its  success.  The  Caerphilly  Urban  District  Council 
may  also  be  congratulated  on  the  completion  of  the 
scheme  at  a  cost  which  only  represents  about  i.1 
per  head  for  the  population  provided  for  in  the  sew-jrs 
and  .sewage  disposal  works  respectively,  in  spite  of 
the  increased  prices  since  the  outbreak  of  war,  when 
a  considerable  part  of  the  work  was  still  uncompleted. 


ROAD  MAINTENANCE  IN  WARWICKSHIRE. 

COUNTY   SURVEYOR    AND   WAR-TIME   DIFFICULTIES. 

The  nett  cost  of  ordinary  road  maintenance  in  War- 
wickshire during  the  year  1915-16  was.  £41,721.  This, 
Mr.  John  WiUmot,  the  county  surveyor,  mentions  in 
his  annual  report,  is  equal  to  a  rate  of  £90-9  per  mile, 
£21-4  less  than  last  year,  and  £32-6  less  than  in  1913. 
Mr.  Willmot  says,  however,  that  it  must  not  be 
assumed  that  the  needs  of  the  roads  are  decreasing, 
tor  they  were  never  subject  to  such  lieavy  traffic  as 
they  'are  now.  The  reduction  in  the  cost  is  entirely 
accounted  for  by  the  abnoi-mal  conditions  which  have 
prevailed  during  the  past  two  years. 

Figures  given  in  the  report  show  that  a  gradual 
increase  in  the  motor  receipts,  which  has  taken  place 
each  year  since  the  Locomotives  Act,  1898,  and  the 
Motor  Oar  Act,  1903,  came  into  force,  has  for  the 
present  stopped,  and  last  year's  total  recei^its  show  a 
slight  decrease  on  the  previous  year's  figures,  though 
the  receipts  under  the  head  of  locomotives  have 
slightly  increased.  The  total  amount  received, 
£2,053,  represents  a  rate  of  £4  10s.  per  mile,  on  the 
total  mileage  of  the  roads  directly  maintained  by 
the  council,  and  would  provide  for  the  maintenance 
at  the  present  rate  per  mile  of  atoout  22  miles  of  road 
for  a  year,  or  would  cover  the  cost  of  surface  tarring 
about  35  miles  of  roads  of  an  average  width. 

PRICES    OF    MAIERIALS. 

The  average  prices  per  ton  paid  for  the  various 
kinds  of  road  materia;!  pixrchased  during  the  year 
were  as  follow:  Granite  and  basalt,  8s.  4d;  Warwick- 
shire stone,  8s.  3d.;  tarred  material,  12&.  9d.;  slag, 
5s.  6d. 

TARRING    WORK. 

The  bulk  of  the  surface  tarring  was  done  by  the 
council's  own  men.  The  area  dealt  with  was  909,600 
sq.  yds.,  and  the  cost  £4,928,  the  cost  per  square  yard 
being  l-30d. 

The  area  tarred  extends  over  a  length  of  about  113 
miles  of  road — about  one-fourth  of  the  total  mileage 
maintained  by  the  council.  About  138,300  gallon,'^  of 
■  tar  were  used,  and  the  area  covered  per  gallon  was 
6-6  sq.  yds.,  as  compared  with  6-7  sq.  yds.  in  the  pre- 
vious year.  'The  cost  per  square  yard  was  rather  less 
than  in  that  year,  as  the  tar  was  bought  at  a  cheaper 
rate. 

In  addition  to  the  above  144,000  sq.  yds.,  represent- 
ing a  length  of  about  13  miles,  chiefly  on  roads  in- 
cluded in  the  Road  Board  scheme,  were  tarred  by 
Tarmac, 'Limited,  at  a  cost  of  £900,  or  Hd.  per  square 
yard. 

Apart  from  the  Road  Board  lengths,  no  portion  of 
the  main  roads  were  coated  with  tarred  material,  but 
upwards  of  900  tons  of  Taranac  were  used  in  patching 
and  filling  up  pothole.?— for  which,  Mr.  Willmot 
observes,  this  material  is  admirably  suited. 

MAINTENANCE    PROBLEMS. 

"I  need  hardly  say,"  remarks  Mr.  Willmot.  "that 
the  year  just  closed  has  been  a  very  exceptional  one. 
The  facts  and  figures  given  in  the  report  will  show 
this.  The  difficulty  has  been  that  while  many  of 
the  more  important  roads  have  been   subjected   to 


military  trafiic,  which  is  heavier  than  the  ordinary 
traffic  of  the  district,  the  means  for  carrying  out 
repairs  have  been  far  loss  than  usual.  The  policy  of 
maintaining  to  a  proi>er  standard  the  roads  subject 
to  the  heaviest  traffic  has  been  adopted,  with  the 
resiilt  that  roads  on  which  the  traffic  is  not  so  heavy 
have  had  to  suffer,  and  are  now  in  need  of  consider- 
able repair.  I  have  endeavoured,  as  far  as  possible, 
to  keep  these  roads  going  by  filling  up  the  potholes 
and  metalling  the  worst  places,  which  will,  I  hope, 
prevent  them  getting  into  a  worse  condition.  There 
does  not  at  present  seem  any  probability  that  fulf 
supplies  of  material  wiill  be  obtained,  and  with  de- 
pleted staffs  )>oth  on  the  roads  and  at  the  quarries, 
it  is  evident  that  tlie  necessary  work  will  have  to  be 
carried  out  under  even  greater  difficu!lties  during  the 
present  financial  year." 

ECONOMY   OF  TARRED   MATERIAL. 

With  the  exception  t)f  a  few  short  lengths,  the  work 
on  which  has  been  ]iostiX)ned  at  the  request  of  the 
Road  Board  until  after  the  war,  the  whole  of  the 
work  under  the  iRoad  Board  scheme  has  been  com- 
pleted. The  roads  that  have  been  improved  are 
standing  up  well  to  the  special  traffic  they  now  have 
to  carry,  and  the  county  surveyor  regards  it  as  very 
fortunate  that  the  work  was  finished  before  the  in- 
crease in  the  traffic  occurred.  He  trusts  it  may  be 
possible  in  the  near  future,  and  under  happier  condi- 
tions, to  arrange  for  a  somewhat  similar  scheme  on 
even  a  larger  scale,  as  he  is  satisfied  that  water-bound 
roads  wOi  not  stand  up  to  the  present  traffic,  and 
that  it  will  be  true  economy  to  use  tarred  material  in 
the  .future. 

Mr.  Willmot  mentions  that  the  urban  authorities 
have  experienced  the  same  difficulties  in  maintain- 
ing their  roads  as  the  council  have  had  with  those 
under  direct  control,  and  from  the  same  causes— viz., 
shortage  of  men  and  materials — ^but  under  the  cir- 
cumstances, the  roadj,  although  in  some  cases  not 
kept  up  to  quite  the  usual  standard,  have,  on  the 
whole,  been  fairly  maintained. 


MOTOR   BUSES  AND  THE  HIGHWAYS. 


GRANTHAM'S  SCALE  OF  CHARGES. 

Grantham  Town  Council  have  adopted  a  proposal 
of  the  Watch  Committee  consenting  to  motor  omni- 
buses plying  for  hire  on  the  highways  on  routes  beyond 
those  used  on  or  before  March  1, 1914,  on  payment  of  the 
following  annual  fees;  Under  a  ton  weight,  £5;  over 
a  ton  and  under  2  ton.s,  £7;  over  2  and  under  2^  tons, 
£10;  over  2J  and  under  3  tons,  £15;  over  3  and  under 
4  tons,  £20;  over  i  tons,  £25;  the  payments  to  be 
made  in  advance  by  two  equal  half-yearly  instalments 
in  May  and  November.  Consent  will  not  )je  granted 
imless  omnibuses  are  submitted  for  inspection  in  May 
and  November,  and  certified  as  sound  and  in  good 
running  order. 


Aldershot  Camp  Sewage  Farm.  —  At  the  last 
meeting  of  the  Thames  Conservancy,  the  River  Puri- 
fiioation  Committee  reported  that  as  the  result  of 
letters  to  the  War  Office  respecting  the  inadequacy 
of  the  North  Caimp  sewage  farm,  Aldershot,  and  the 
consequent  serious  ijollution  of  the  river  Blackwater, 
the  military  authorities  had  .now  accepted  a  tender 
for  the  execution  of  the  scheme  proposed. 

Main  Road  Control  In  Herefordshire. — Ross  Rural 
District  Council  discussed  recently  the  scheme  of  the 
county  surveyor,  Mr.  G.  H.  Jack,  for  taking  over 
the  sole  control  of  the  main  roads  in  Herefordshire. 
The  chairman  (Alderman  T.  Preece)  said  this  was  the 
most  important  matter  that  had  been  before  the 
council  for  years,  and  liis  opinion  was  that  if  the  rural 
councils  of  Herefordshire  allowed  the  county  council 
to  take  the  sole  control  of  these  roads  that  policy 
would  entirely  kill  local  interest  and  vastly  increase 
public  expenditure.  The  farmers  and  agriculturists 
found  70  per  cent  of  tlie  county  rates,  and  they  were 
the  people  who  should  have  a  voice  in  the  control  of 
the  roads.  After  discus.s.ion  the  council  unanimously 
decided  to  send  a  report  to  the  county  council  to 
the  effect  that  the  Ross  Council  is  unanimously  of 
opinion  that  in  the  best  interests  of  the  ratepayers 
of  the  county,  the  county  council  should  be  requested 
to  continue  the  present  system  of  management  of  the 
main  roads. 


ArorsT  11,  1916. 


AND   COUNTY   ENGINEER. 
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REVENUE  FROM  REFUSE. 


^ 


DE-TINNING  COMPANY'S  SCHEME  AND  INVITATION  TO 
LOCAL  AUTHORITIES. 

Not  tile  least  profitable  among  the  numerous 
side-lines  of  German  trade  in  pre-war  days  was  the 
treatment  and  re-use  of  the  old  tin?  which  form  so 
large  a  proportion  of  domestic  and  other  refuse. 
Pressed  into  bales  of  convenient  size,  hundreds  of 
thousands  of  tons  of  this  discarded  material  found 
its  way  across  the  Nortli  Sea  to  our  Teutonic  neigh- 
bours, who,  aft«r  extracting  from  the  tins  the  valuable 
by-products  in  the  shape  ot  tin,  spelter  and  so  forth. 
returned  them  to  us  in  tlu-  fojm  of  toys,  brush  and 
mirror  backs,  purses  and  trays — to  mention  but  a 
few  articles.  With  the  suspension  of  traffic  l>et\veen 
the  two  countries  vast  stores  of  old  tins  have  accumu- 
lated here,  and  engine€rs  to  jiublic  bodies,  engineering 
firms  and  military  oamp  authorities  ar2  faced  with 
an  unexpected  problem.  For  the  profit.able  utilisa- 
tion of  such  refuse  machinery  of  a  special  character 
is  needed,  and  it  is  with  the  object  of  meeting  tliis 
demand,  and,  incidentally,  of  ensuring  that,  wlien 
peace  comes  the  trade  in  these  old  tins  does  not 
return  to  Germany,  that  the  British  De-Tinning 
Company,  75,  New-street.  Birmingham,  arj  lauiK-hing 
the  project  to  which  refereiiie  was  made  in  a  recent 
issue  of  this  journal.  At  a  meeting  of  representatives 
of  local  authorities  which  is  to  be  held  in  London 
next  month,  the  company  will  explain  their  .scheme 
by  which  those  bodies,  wnrking  on  co-operative  lines, 
can  dispose  of  their  stores  of  waste  metals  with  more 
advantage  to  themselves  than  has  hitherto  been 
possible.  Among  the  several  authorities  who  have 
already  n'ade  a  workin-:  auneement  witji  the  company 
is  the  Southwark  BorouL'li  I'mincil,  whose  enter|)ris<' 
in  the  past  in  the  matter  i.|  the  disposal  of  refii.=o  is 
well-knovn.  Mr.  Artliui  Harrison,  the  borougli 
engineer,  has  taken  u]i  tlie  De-Tinning  Company's 
process  with  enthiisiasin.  .md  before  long  Southwark 
will  be  in  possession  of  a  leiilding  and  plant,  wliieli 
the  firm  will  erect  at  a  co-t  of  ,£3,000.  When  finislied 
this  will  be  handed  over  in  working  order  to  the 
council,  who  in  considerati<.n  are  to  pay  the  company 
50  per  cent  of  the  additional  profits  accruing  from 
its  use. 

Next  month's  meeting  promises  to  be  very  largely 
attended,  and  evidence  of  the  keen  interest  wlucii 
is  being  displayed  in  tho  .ompany's  scheme— particu- 
larly by  municipal  engiiieei^— is  supplied  by  the  list 
of  acceptances  which  have  already  been  received,  and 
from  which  we  may  quote  the  following  names: 
Messrs.  E.  E.  Finch,  city  engineer,  London;  W. 
Grieg,  Glasgow;  H.  K.  ."^tiljoe,  city  engineer,  Bir- 
mingham; F.  J.  Rushbro'ke,  l.orougli  surveyor.  High 
Wycombe;  T.  Reader  .Sni:t]i,  borough  surveyor,  Ket- 
tering; J.  Bird.  boroMt.'li  en^'ineer.  East  Ham;  8. 
Maylaw,  engineer  and  -oiveyor,  Basford ;  Henry  J. 
Kilford,  l)Orough  engin<er,  Ilkeston;  F.  T.  Cla.yton, 
borougli  engineer,  Rei'.'ate:  J.  Sutcliffe,  borougli 
engineer,  Woolwich;  \V  H.  Taylor,  engineer  and 
surveyor,  Aylesbury;  W.  H.  Grieves,  surveyor, 
Sutton,  Surrey;  C.  R.  W  f'iiapman,  surveyor,  Wem- 
bley; Percy  Bennett,  en-jmeer  and  surveyor.  Harrow- 
on-the-Hill;  W.  W.  Cooper,  engineer,  "Slougli;  D. 
Roberts,  borough  surveyor,  Lewes;  R.  H.  .feffi's, 
engineer  and  surveyor.  X.w  Maiden;  H.  Ma.-;oii. 
surveyor,  Swadlincote;  .1.  ''.  Radford.- Wandsworth  ; 
T.  E.  Hargreaves,  engin  r  and  surveyor,  Farii- 
borough,;    Frank  Marshal'     l.orougli    surveyor,   More- 


cambe;  W.  H,  Hanibl. 
surveyor.  Loughton;  W.  J  ii 
Colwyn;  H.  C.  Sugden,  In  i 
A.  J.  Munro,  sanitary  in-|. 
Whyatt,  borough  engineov 
cij^  surveyor,  Lidhfield  : 
Kpsom  Urban;  Samuel  Hot' 
Exmouth;  J.  H.  Brierl.  v, 
mond.  Surrev;  T.  W.  A.  H^ 
Battersea;     S.    H.    Chauil.^ 


Salford;  Horace  White. 
es,  engineer  and  surveyor, 
111  superintendent,  Colne; 
■•tor,  Enfield;  H.  Gilbert 
Grimsby;    P.    A.    Benn, 

v..  R.  Capon,  .surveyor. 
"u.  engineer  and  surveytjr. 

I'orough  surveyor,  Rieh- 
lyward,  borough  surveyor, 
engineer     and     sur- 


veyor, Hampton;  P,  DoiM  borough  engineer.  Wands- 
worth; W.  H.  Maxwell,  borough  engineer.  Tiinbridge 
Wells;  A.  C.  James,  surv.  vnr.  Grays;  T.  B.  Crookes, 
cleansing  superintendent,  linsburyj  Edward  Wiili.s, 
surveyor,  Cbiswick :  F.  Hill  Smith,  surveyor,  She-^ 
ringham;  Walter  R.  Loek.  engineer,  Hemel  Hemp- 
stead; M.  W.  .Jameson,  borough  engineer,  Stepney; 
R.  Hampton  Clucas,  borough  surveyor,  Kingston-on- 
Thames ;  William  Banks,  ■  ity  surveyor,  Rochester; 
C    Brown,  surveyor.  Edmonton;  William  F.  Loveday, 


borough  surveyor.  Stoke  Nevvington;  F.  Wood,  borough 
surveyor,  Fulham ;  C.  W.  Marks,  borough  surveyor, 
Wokingham;  F.  Wilkinson,  borough  surveyor,  Dept- 
I'ord ;  T.  W.  Taylor,  borough  engineer,  Ramsgate ; 
H.  W.  Tomlinsou,  borough  surveyor,  Luton;  J.  Taylor, 
liorough  surveyor,  Walsall;  J.  B.  Williams,  borough 
surveyor,  Daventry;  E.  Morley,  borough  surveyor, 
Walthamstow;  J.  E.  Hattersley,  borough  surveyor, 
Buckingham;  W.  N.  Blair,  borough  engineer,  St. 
Pancras;  F.  Ayton,  Ipswich;  I.  I.  Peacocke,  city 
surveyor.  Limerick;  E.  J.  Heward,  borough  surveyor, 
Greenwich;  E.  J,  Elford,  borough  engineer,  Southend- 
on-Sea;  F.  White,  chairman,  cleansing  sub-conimitt«o, 
Scarborough;  Thomas  Moulding,  city  engineer, 
Exeter;  F,  H.  French,  borough  surveyor,  Harwich; 
A.  E.  Nichols,  borough  engineer,  Folkestone;  E.  A. 
Borg,  borough  engineer.  Margate;  William  Banks, 
city  surveyor,  Rochester ;  F.  Sadler,  surveyor,  Acton  ; 
E.  Morley,  surveyor,  Walthamstow ;  D.  Water- 
house,  engineer  and  surveyor,  Watford;  J.  D.  Ken- 
nedy, borough  surveyor,  Retford;  J.  E.  Carey,  engi- 
neer and  surveyor,  Heston  and  Isleworth;  J.  A. 
Crowther,  borough  engineer,  Southampton ;  W.  T. 
Patrick,  Guildford;  S.  Mibies,  Stroud,;  and  W.  R. 
Hicks,  borough  engineer,  Ealing.  Other  authorities 
to  be  represented  at  tlie  meeting  include:  City  of 
Westminster,  Torquay,  Newport.  South  Shields, 
Leicester  and  Swansea. 

Wo  are  asked  to  say  that  surveyors  who  desire  to 
attend  and  have  not  received  an  invitation  to  the 
meeting  should  comiuiinicaf*  at  once  with  the 
company.  


STEAM  TRACTORS  FOR  REFUSE  COLLECTION. 

A   COMPARISON    WITH    HORSE    HAULAGE. 

iMr.  H.  Hojikmson.  cleansing  superintendent  to 
the  Portsmouth  Corporation,  has  subniittod  the  fol- 
lowing in  connection  with  tli©  discussion  on  steam 
tractors  which  took  pUwe  at  the  recent  conference 
of  the  Institute  of  Cleansing  Superintendents  at 
Cardiff:  — 

Cost  ok  Collectiok  of  HonsE  and  Barsack  Hefuse  by  Steam  MoTon 
("Poden"!  Wacion  ank  Trailer. 

...    Hi  cub.  yds. 


Weight  per  loail  of 
Wagon     ... 
Truiler     ... 


:i  cub.  yiI.H.  per  ton  , 


3  tons  13  cwt,  1  qr. 
:i   ,.     13    „      1   „ 


U  tons  i:i  cwt. 
Fuel,  &c..  Is.  7M. 
Wages    ...  8s.  4(1. 


1 1  tons  13 

1  ton, 

6  cwt.  2  qr.. 

Cost  of  House 


vt.,  or  41  cub,  yds 


3 


Total...  las.  115.1. 

l.'s.  114d. 

lOid. 

SJd. 

1     BY    COBPOUATION 


Barrack   liEFUSB  CoLi 
Horse  and  Cabt. 

Carrying  capacity  of  ash  cart 4  cub.  yds. 

Weight  per  load  of  a8h  cart  (average)      1  ton,  (>  cwt. 

Average  No.  of  loads  per  bcrsc-2i  iier  day  =  :t  tons,  .5  cwt. 

Cost  per  day  for  1  day's  work         10s. -Id. 

Therefore : 
4.5    horses  collect  113^  loads,    or   450    cub.    yds.,  average 

weight,  146  tons,  5  cwt.,  costing l;2:{  .'is.  Od 

1  horse  will  collect  2i  loads,  or  10  cub.  yds.,  average  weight, 

3  tons,  .5  cwt.,  costing        10s.  kl. 

1  horse  will  collect  1  load,  or  4  cub,  yds,,  average  weight, 

1  ton,  6  cwt.,  costing  43,  Id, 

1  horse  will  collect  i  load,  or  1  cub,  yd.,  average  weight, 

6  cwt.,  3  qr.,  costing Is,  0,Jd. 

3  cub,  yds.,  average  weight,  1  ton,  costing    3s.  ojd. 

So  it  will  be  seen  by  the  above  that  the  cost  of  haulage  by  motor  is 
28.  34d.  less  per  ton  (3  cub.  yds.),  or  O^d.  less  per  cub  yd,  (t>  cwt., 2  qr.). 


In  1  day  1  hors 
lu  1  week  1  „ 
In  1  year  1       ,, 


Horse, 

Load,s       Cub.  yds, 
10 
60 


In  1  day  1  motor  and 
trailer  collects 

In  1  week  1  motor  and 
trailer  collects 

In  1  year  1  motor  and 
trailer  colleots 


ir    3,120        1,014 
s-n  Trailer. 
Cub,  yds. 


Weighing  Costing 

Tons  cwt.  £    a.    d, 

3  5  0    10      4 

19 


44 


62t      or   13,728 


U 


4,.'i7ll 


16    202      ;s      0 


Surveyors'  Petrol  Allowances At  tlie   last  meeting 

of  Ivist  Preston  <Hus.-ex)  Rural  District  Council,  the 
.^iiiveyo:-,  Mr.  C.  \V.  Leiiey,  stated  that  the  Petrol 
Control  Committee  had  allowed  him  only  six  gallon,> 
of  jjetrol  for  thirteen  weeks  for  his  motor  cycle.  II' 
he  was  properly  to  siioervise  his  men  and  work  he 
required  at  least  18  gallons,  and  he  asked  the  council 
tc  support  his  application  for  a  larger  supply  than 
that  allowed.  This  the  oouncil  decided  to  do. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor  invites   the   co-operation  of   Sdbvbyoe   readers  with  a  view   to  making   the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  wUl  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Bridport  T.C.  —  The  borough  surveyor,  Mr.  F. 
Cooper,  has  pre])ared  a  report  on  a  sclieme  of  pro- 
posed repairs  and  alterations  to  the  town  hall. 

Cumberland  C.C. — It  was  reported  that  the  final 
cost  of  the  new  liridge  over  the  Esk  was  £16,261,  or 
£1,024  less  than  the  original  contract,  £17,266.  Tlie 
council  agreed,  on  account  of  the  uufcreseen  cost 
incurred  bv  the  contractors  in  order  to  complete  the 
work  without  delay,  to  make  a  grant  of  £500  extra 
towards  this  expenditure.  It  was  also  re.solved  that, 
as  the  difficulty  in  obtaining  labour  arose  on  account 
of  the  high  wages  paid  at  Gretna,  and  that  as  the 
work  at  Gretna  made  it  important  that  the  bridge 
should  be  finished  without  delay,  the  Munitions  De- 
partment be  approached  with  a  request  for  a  grant 
towards  the  extra  cost.  In  conchision,  the  thanks  of 
the  council  were  siveu  to  the  county  surveyor,  Mr. 
W.  Finch,  and  his  staff,  for  the  excellent  manner 
in  which  thev  had  carried  out  the  work,  an  honorarium 
of  100  guineas  lieing  voted  to  them  for  the  extra 
services  which  they  had  been  required  to  render. 

Exeter  T.C. — The  borough  surveyor,  JMr.  T.  Mould- 
ing, submitted  to  the  Sanitary  Committee  tenders  for 
the  erection  of  a  four-bed  smallpox  pavilion,  with 
nurses'  room  and  out-offices,  together  with  the  neees- 
sarv  roadmaking  and  draining,  and  the  committee 
recommend  that  the  tender  of  Mr.  E:  C.  Lea,  at  £1,215, 
be  accepted. 

Halifax  T.C. — The  borough  engineer,  Mr.  J.  Lord. 
has  lieen  authorised  to  obtain  tender.s.  for  the  con- 
struction of  -d  concrete  liridge  at  Clark  Bridge. 

Stockport  T.C— The  Electricity  Committee  recom- 
mend the  purchase  of  |)roperty  in  Millgate,  at  a  cost 
of  £2,700,  for  the  erection  of  a  generating  station. 

Stockton  T.C— The  deputy  borough  engineer  reports 
that  the  estimated  cost  of  repairs  to  Yarm-road  and 
Hartburn  railway  bridges  will  be  £1,089. 

Thuristone  (Yorks)  U.D.C— The  need  for  a  moi-tuary 
was  discussed  recently,  a  medical  memlier  stating  that 
it  was  a  horrible  thing  to  hold  a  post-moitem  in  a 
cottage.  It  was  decided  to  defer  the  matter  until 
after  the  war. 

West  Sussex  C.C—''  Wren  House,"  Chichester, 
designed  by  Sir  Chri.-toplier  Wren,  dated  1696,  and 
the  residence  ■  of  the  late  Sir  Arthur  Fairbairn,  has 
been  bought  for  £5,500  tiy  the  West  Sussex  County 
Council  for  offices. 

HOUSING    AND    TOWN    PLANNING. 

Burry  Port  U.D.C — Kepresentations  are  lx=<ing  made 
with  a  view  to  obtaining  a  Government  grant  towards 
the  cost  of  building  200  houses  for  a  pennanent  depai-t- 
mental  staff  and  workmen. 

Chesterfield  T.C. — A  sub-committee  has  been  asked 
to  report  upon  the  desirability  of  a  local  housing 
scheme. 

Coalville  U.D.C. — The  surveyor,  Mr.  L.  L.  Baldwin, 
has  been  asked  to  report  upon  a  jjroposal  to  build 
houses  at  Whit  wick. 

Felling  U.D.C. — A  committee  has  been  appointed 
to  consider  the  question  of  a  town  planning  scheme. 

Shrewsbury  T.C. — The  town  council  have  authorised 
the  Improvement  Committee  to  taki'  the  necessai-y 
steps  for  promoting  a  t"wn  planning  scheme. 

MOTOR  TRANSPORT. 

Barrow  T.C. — It  is  proposed  to  purchase  an  electric 
battery  vehicle. 

Bradford  T.C. — The  city  council  are  asking  per- 
mission to  borrow  £3,700  for  the  provision  of  three 
battery  tip-wagons. 

Chester-le-Street  R.D.C — It  is  proposed  to  pur- 
chase two  Foden  3-toii  end-tipping  wagons,  at  £660 
each. 

Ilford  U.D.C. — The  surveyor,  Mr.  H.  Shaw,  has  been 
asked  to  prepare  a  report  on  motor  lorries  and  motor 
street-watering  vehicles. 


Newcastle-on-Tyne  T.C. — Tlie  city  council  have  con- 
firmed the  proposal  of  the  Watch  Committee  to 
purchase,  for  £1,271,  an  additional  motor  fire  engine, 
a  duplicate  of  that  bought  for  £1,296  at  the  beginning 
of  the  year,  the  difference  in  the  price  being  due  to 
the  fact  that  some  spare  parts  and  minor  accessories 
would  not  require  to  be  duplicated. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Richmond  (Surrey)  T.C — At  the  last  meeting,  the 
Surveyor's  Committee  presented  a  report  on  the  pro- 
posal to  burn  the  Richmond  refuse  in  a  dust  destructor 
to  be  erected  on  the  works  of  the  main  sewerage  board 
at  Mortlake.  The  report  stated  that  the  engineer  to 
the  board,  Mr.  W.  Fairley,  estimated  the  total  capital 
expenditure  to  be  ]irovided  by  the  cori)oration  for 
buildings,  machinery  and  plant  at  £12, .500.  and  the 
total  estimated  annual  cost  to  the  corporation  at 
£1,412.  The  corporation  now  paid  to  the  contractors, 
for  removal  by  rail,  7,600  tons  at  4s.  Gd.  per  ton, 
£1,710,  and  on  present  war  conditions  the  scheme 
showed  an  estimated  saving  to  the  corporation  of  £298 
a  year,  and  on  pre-war  conditions  an  increased  cost 
of  £177  a  year.  A  member  strongly  denounced  the 
agreement  on  the  ground  that  under  it  Richmond 
would  have  to  pay  £12,500  for  a  dust  destructor  which 
would  not  be  tlieir  property.  At  the  end  of  the  period 
for  which  the  money  was  borrowed  the  Sewerage  Board 
could  do  W'hat  they  liked.  Finally  the  question  -was 
referred  to  the  Surveyor's  Committee  with  instructions 
to  obtain  further  infonnation,  and  to  prepare  an 
alternative  scheme. 

ROADS    AND    MATERIALS. 

Accrington  T.C— By  the  offer  of  a  piece  of  land  in 
Hyndburn-road,  the  town  council  will  be  enabled  to 
carry  out  a  widening  scheme  at  an  estimated  cost 
of  £50. 

Berks  C.C. — An  estimate  of  the  damage  caused  by 
military  traffic  on  the  main  road  from  Reading  through 
Shiiifield  and  Aborfield  is  being  prepared  with  a  view 
to  a  claim  being  made  on  the  War  Department. — The 
Road  Board  liave  made  a  grant  of  £1,505  for  surface 
tarring. 

Blackpool  T.C— Tlie  town  council  have  referred  to 
a  suli-comniitlee  a  proposal  for  the  extension  of  the 
promenade  southwards,  and  the  development  of  the 
South  Shore, 

Burgess  Hill  U.D.C— The  council  have  accepted 
the  tender  of  :\Iessrs.  Chittenden  &  Simmons  for  the 
l:ire  of  a  steam  /oiler  with  scarifier,  at  30s.  per  day. 

Cheshire  C.C— In  the  course  of  the  last  meeting,  the 
cliainnan.  Colonel  Dixon,  alluded  to  the  question  of 
the  ein])loynR'iit  of  German'  prisoners  of  war  from 
Hand  forth  Camp  in  repairing  certain  Cheshire  main 
roads.  A  letter  had,  he  stated,  been  received  from 
the  commandant  of  the  prisoners'  camp  and  the 
general  officer  commanding,  intimating  that  it  would 
not  l>e  advisable  to  employ  them.  Also  there  would 
be  difficulty  in  transporting  the  men  to  work  in 
different  parts  of  the  county,  owning  to  the  petrol 
restrictions, 

Croydon  T.C — The  council  agreed  to  the  recom- 
ineiulitidu  of  the  Roads  Committee  for  the  acceptance 
of  the  following  tenders  for  horse  hire,  for  the  six 
.'iionths  commencing  October  1st  next:  Croydon  dis- 
trict. Mr.  A.  Bullock:  Norwood  district,  Mr.  Jason 
fve.  The  price  for  the  Croydon  district  is  increased 
liy  6d.  per  man  and  od.  per  horse  per  day,  representing 
an  increased  cost  to  the  department  for  tlie  six  months 
of  £lbO.  The  price  for  the  Norwood  district  is  the 
same    as   at    present   jKiid. 

East  Grinstead  R.D.C — The  surveyor,  Mr.  C. 
Tiirton.  has  been  authorised  to  obtain  frir  exjierimental 
] purposes  one  truck  of  "  Bituspray,"  and  the  necessary 
covering  material  to  treat  a  portion  of  the  district 
rord,  at  a  cost  of  alioiit  £30. 

Exeter  T.C— The  city  surveyor,  Mr.  T:  Moulding, 
has  l>een  requested  by  the  Streets  Committee  to  report 
generally  on  the  method  of  construction  of  roads 
within  the  municipal  boundary.  The  city  surveyor 
reported  that  in  the  ]iast  difficulties  had  arisen  in 
connection  with  the  reinstatement  of  openings  in 
[•roads  and  footpaths.     He  had  interviewed  the  secre- 
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taiy  of  the  Exet«  Gas  Company,  and  it  was  agreed 
that  the  most  satisla.tory  way  of  ovticoming  the 
ditfioulty  would  be  for  i lie  city  oouikmI  to  make  good 
excavations  at  the  io~t  of  the  persons  making  smh 
openings.  The  Streets  Committee  resolved  that  the 
oily  surveyor  be  authorised  to  make  arrangements 
with  the  gas  company  for  the  reinstatement  by  the 
council  at  the  company's  expense  of  all  roads  and 
footpaths  opened  up  liy  the  company,  and  subject 
to  the  latter  indemnifying  the  council  against  all 
,«ctions  and  claims  by  third  parties  arising  from  or 
in  consequence  of  such  work. ' 

Halifax  T.C.— The  borough  engineer,  Mr.  J.  Lord, 
has  been  instructed  to  carry  out  the  street  widening 
at  Barum  Top  and  in  King's  Cross-lane,  near  the 
junction  of  Bull  Green  and  Barum  Top.  at  an  esti- 
mated cost  of  £500. 

Lanarkshire  C.C.^It  was  stated  at  a  meeting  recently 
of  the  Middle  Ward  Committee  that  in  connection 
with  the  upkeep  of  the  roads  it  would  be  necessary 
to  do  a  good  deal  of  tar-macadam  work,  and  that  a 
grant  towards  the  expenditure  had  been  obtained  from 
the   Koad  Board. 

Oulton  Broad  U.D.C. — The  council  have  accepted  the 
offer  of  the  Great  Yainiouth  Gas  Company  for  the 
supply  of  tar  at  12s.  lid  per  cask. 

Reading  T.C.  —  \i\  estimate  of  £1,575  has  been 
approved  fi>r  permanent   way  renewals. 

Richmond  (Yorks)  R.D.C. — The  council  on  Satur- 
da\  rescinded  a  former  resolution  which  they  passed 
to  support  the  making  of  a  new  road  from  Kichmond. 
The  chairman  (Mr.  G.  T.  Gilpin-Brown)  said  the 
county  council  had  declined  to  take  the  road  over  as 
a  main  road,  as  wa>  sii'.'geste<i  by  the  Road  Board. 
The  council  had  aseeitained  that  the  cost  of  main- 
taining it  would  be  abniit  £2.(HH)  per  annum,  and  they 
were  not  willinir  to  incur  audi  a  liability,  seeing  that 
the  roail  wuidd  (inly  scrve,the  services  of  the  camp. 

Scarborough  R.D.C. — The  surveyor,  Mr.  J.  A. 
Iveson.  reported  that  the  county  council  had  made  a 
sjieoial  grant  of  £300  tm-  tar-spraying  the  main  roads. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bournemouth  T.C.  thi- burdiigh  sinviyni,  .Mi.  F.  P. 
Di'laiiH'iv.  ha^  bi'rii  aiillioris«'d  tii  piiKix'd  with  the 
drainage  of  the  cliff-  in  the. vicinity  id  the  Toft  .Steps. 

Chester-le-Street  R.D.C. —  It  was  statc-d  that  so 
many  officers  had  been  allowed  to  joiri  the  forces 
it  was  im|>ossible  to  carry  on  tlie  .saidtary  work  of 
the  district,  and  tho  council  referred  the  matter,  to 
the  Stai'f   Organisali<iii  Committee. 

Fifeshire  CO. — In  order  to  cope  with  the  periodical 
floodins  at  Inverlevcii  the  Kirkcaldy  District  Com- 
mittea  have  agree<l  to  contribute  two-thirds  ol  the 
cost,  eslimatcd  at  l^Km.  of  layiiit;  an  additional  12-in. 
pipe. 

WATER,    CAS,   AND    ELECTRICITY. 

Bradford  T.C. — The  Local  Government  Board  have 
vetoed  a  proposed  loan  for  the  extension  of  the  elec- 
trical plant.  They  have,  however,  sanctioned  pro- 
posals for  the  extension  of  mains  without  reference  to 
the  department. 

Derby  T.C. — Water  main,  electricity,  and  sewer 
extensions  are  to  b<-  i  arried  out  at  an  estimated  cost 
of  £6,()-50. 

Halifax  T.C. — A  sub-committee  has  been  authorised 
to  consider  the  question  of  installing  plant  for  the 
supply  of  benzol  and  toluol. 

Hammersmith  B.C.  -Further  negotiations  with  the 
Treasury  and  the  F.naul  of  Trade  are  proceeding  with 
reference  to  the  srluiie-  for  linking  u]»  the  electricity 
undertaking  with  thos..  of  B'ldham  and  Battersea.  The 
communication  link  between  Fulham  and  Battersea 
has  already  been  established. 

Salford  T.C. — The-  Ijas  Committee  r«;ommcnd  that 
application  be  mad.-  to  the  Local  Government  Board 
for  a  fujther  saijriion  to  borrow  ,C  10,000  to  cover 
capital  expenditure  in  connection  with  the  gas  under- 
taking in  respect  of  loans  sanctioned  last  year. 

Waterford  T.C— Hie  City  of  Waterford  Gas  Com- 
pany proposed  to  iie  rease  the  price  of  ^as  .sii[)|)!ied 
tc  the  cornoration  by  50  per  cent,  and  to  reserve 
the  right  to  substitute  flat  flame  burners,  constiming 
not  less  than  4  cub.  ft.  per  hour,  in  the  event  of  their 
not  being  able  to  obtain  a  sufficient  supply  of  maidles. 
The  town  council  have  passed  a  resolution  objecting 
to   any   increase   of   price   beyond    25    per  cent,    and 


claiming  the  power   to  reduce  the  nundier  ol   lamps 
if  this  was  considered  desirable. 

MISCELLANEOUS. 

East  Grinstead  U.D.C— The  surveyor,  Mr.  C. 
Turton,  has  been  authorised  to  purchase  six  dozen 
scavenging  brooms  at  35s.  per  dozen. 

Hartlepool  T.C-  The  town  council  have  referred 
the  provision  of  a  sand  screen  at  Throston  to  the 
Improvement  and  Property  Committee. 

Okehampton  R.D.C. — The  surveyors  (Mr.  S.  Hooper 
.ind  Mr.  G.  Sinale).  who  are  acting  as  sanitary  inspec- 
tors in  tlie  absence  on  nulitary  service  of  Mr.  Hugh 
Ward,  the  sanitary  inspector,  having  been  requested 
by  the  council  to  sutrsest  a  .sum  as  remuneration  for 
their  services  during  the  past  year,  asked  th.it  they 
should  be  given  an  honorarium  of  £10  each.  The 
sum  was  considered  reasonable,  and  payment  was 
ordered. 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper^ 

URBAN  DISTIUOT  COUNCIL  OF  BEESTON 
(NOTTS). 
SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
The  above  Council  invites  appldcations  for  the  -post 
of  Surveyor  and  lnsptH;'lor  of  Nuisances.  The  person 
appointed  nn\st  devote  whole  time  to  the  service  Oif 
the  Coimcil,  reside  in  the  district,  be  competent 
to  prepare  plans,  specificatiions,  estimate^^  <^c.,  have 
a  thorough  knowledge  of  construction  and  mainte- 
nance of  roads.  .\|iplications  should  be  made  in  own 
handwriting,  stating  age,  experience,  qualifications. 
&c.,  accompanied  by  copies  of  not  more  than  three 
recent  testimonials.  Envelopes  to  be  sealed  and 
endorsed  "Surve.yor  and  Inspector,"  addressed  to 
me,  the  undersigned,  not  later  than  Septennber  1st. 
Salary  C225  per  annum  (Surveyor  £105,  Inspector 
£120).  The  aiipointment  as  Inspector  will  be  subject 
to  the  'approval  of  the  Local  Government  Board  and 
to  the  regulations  made  by  them. 
Canvassing  the  Members  will  disqualify. 
(By  order  of  the  Council) 

W.  H.  REDG.VTE. 

Clerk. 
Bentiiick   BuHdings, 

Wheeler  Gate.  Nottingham. 

August   10.   1916.  (3.068) 

SOMERSET  COUNTY  COUNCIL. 
Wanted.  Temporary  Assistant  in  County  Sur- 
veyor's Office.  Must  have  good  knowledge  of  modern 
road  and  bridge  <>on9truction,  lie  an  active  motor 
cyclist,  and  ineligible  for  the  Army.  Apply,  giving 
age,  ftdl  particulars  of  exiijenience,  salary  required, 
he.  to 

GORDON  R.  FOLLAND, 

Acting  County  Surveyor, 
l.'i  C'lianilierlain-street, 

Wellls.   Somer.sct.  (3.066) 


"DOROUGH     OF     HEMEL     HEMPSTED. 
-^  SURVEYOR'S    ASSISTANT. 

Applications  are  invi'ted  from  men  ineligible  for 
military  service  during  the  absence  of  one  serving 
with  the  Colours.  Salary  £80  to  £100,  according  to 
experience. 

Forms  of  application  may  be  obtahied  from  the 
undersigned,  to  whom  they  should  be  returned  not 
later  than  August  26th. 

W.  R.  LOCKE. 

Borough  Surveyor. 
Town  Hal], 

Heiiiel  Hciii|i3ted. 
August  !).   H)16.     (3,069) 

TyTENSTON    PARISH    COUNCIL. 
-'-'-*-  Tenders  are  invited  for  12  Street  Lamp  Standards 
which   have   been    taken   up   owing   to   alteration   in 
lighting.     Tenders    must    reach    ine    not    later    than 
Tuesday,  the  5th  September,  1916. 

PHIL.  6.  WADE. 

Clerk. 
Union  Offices. 

Otley.  (3,067) 

TXTANTED— The    Sueveyoi!,    January  20,   1899, 
'»    and  February  23  and  March  2,1900.    Offers  to  tlie 
Publisher,    office    of    The    Surveyor.    24    Bride-Jane 
Fleet-street,  E.G. 


130 


THE   SURVEYOR  AND   MUNICIPAL 


Atjgttst  11,  1916. 


PERSONAL. 


Mr.  W.  T.  Hatch,  engineer  in  chief  to  the  Metro- 
politan Asylums  Board,  has  resigned. 

Mr.  J.  R.  Denbow,  highway  surveyor  to  the  Kings- 
bridge  Rural  District  Council,  has  received  an  increase 
of  salary. 

Mr.  Percy  Morris,  town  planning  assistant  to  the 
Doncaster  Rural  District  Council,  has  been  appointed 
surveyor  to  the  Leigh  Rural  District  Council. 

Mr.  J.  Bintley,  county  surveyor  of  Westmorland, 
has  been  injured  and  severely  shaken  in  a  driving 
accident,  the  horse  having  taken  fright  at  a  train. 

Mr.  I.  F.  Wardle,  surveyor  to  the  Bolsover  Urban 
District  Council,  was  married  recently  to  Miss  Ruth 
Tw:gge,  third  daughter  of  Mr.  and  Mrs.  T.  G.  Twigge, 
of  Steeple  Grange. 

Lieutenant  Walter  J.  Houghton,  assoc.m.inst.c.e., 
M.R.S.I.,  a  member  of  the  city  engineering  staff  of 
Cape  Town,  is  serving  with  the  British  forces  in 
German  East  Africa. 

Mr.  Singleton  Goodwin,  m.inst.c.e.,  county  surveyor 
of  Kerry,  has  received  a  vote  of  sympathy  from  the 
county  councU  upon  the  death  of  his  only  son, 
Lieutenant  Goodwin,  at  the  front. 

Mr.  S.  L.  Christie,  burgh  surveyor  of  Montrose,  has 
been  granted  conditional  exemption  from  military 
service.  In  addition  to  his  own  duties  he  is  acting  on 
behalf  of  the  burgh  surveyor  of  Arbroath,  who  is  with 
the  colours. 

Mr.  S.  Mitchell,  surveyor  to  the  East  Kerrier  Rural 
District  Council  has  resigned,  having  received  an 
appointment  under  the  Norfolk  County  Council.  He 
told  the  rural  council  that  his  salary  was  insuffii-ieat 
to  meet  his  liabilities. 

Mr.  Edward  Wenibridge  Ingamells,  the  district  sur- 
veyor at  Southbourne,  has  been  appointed  deputy 
borough  engineer  of  Bournemouth  at  a  salary  of  £335, 
and  Mr.  Harold  Rol^ert  Homewood,  of  the  borough 
engineer's  department,  has  l>een  appointed  to  take 
Mr.  Ingamells'  position  at  Southbourne,  at  a  salarv 
of  £175. 

Mr.  H.  C.  Cordon,  suiTeyor  to  the  Aylesbury  Rural 
District  Council,  has  received  permission  from  the 
council  to  accept  a  "  small  honorarium "  from  the 
Road  Board  for  assistance  given  in  the  construction  of 
certain  camp  roads.  The  chairman,  Mr.  X  W.  Grist, 
expressed  gratification  that  Mr.  Cordon's  work  had 
been  appi-eciated  by  the  Road  Board. 

Mr.  W.  S.  T.  Haseldine,  assistant  surveyor,  lias 
been  appointed  surveyor  to  tlie  Wath-on-Deariie  Urban 
District  Council,  in  succession  to  Mr.  J.  H.  Drew-, 
who  has  been  appointed  borough  surveyor  and  water- 
works engineer  at  Grantham.  Mr.  Haseldine  has 
been  loaned  to  the  Koad  Board,  who  are  willing  to 
release,  him  when  required.  The  salaiy  is  £160  per 
annum. 

Mr.  W.  .1.  Steele,  city  engineer  of  Newoastle-on- 
Tyne,  read  a  paper,  entitled  "The  King's  Highway." 
recently,  before  the  memlM^rs  of  the  Newcastle  Rotary 
Club.  In  the  course  of  his  remarks  he  said  there 
w-as  no  doubt  that  when  all  traffic  was  mechanically 
driven,  one  of  the  difficulties  of  road  construction  and 
maintenance  would  be  removed,  but  generally  the 
cost  would  be  very  much  higiier.  as  many  roads  would 
have  to  be  entirely  reconstructed,  and  others 
strengthened  to  carry  traffic  whi^cA  would  be  very  much 
heavier  than  at  present.  Tlie  annual  cost  of  main- 
taining, clean.sing,  waterinu  and  lighting  the  high- 
ways of  Newcastle  was  equivalent  to  an  average  of 
£340  per  mile,  6s.  4d.  per  head  of  the  population,  and 
Is.  per  £  of  the  assessable  value. 

Mr.  F.  Reginald  Phipps,  borough  surveyor  and 
waterworks  engineer  of  Basingstoke,  whose  valuable 
paper  on  Diesel  engines,  read  at  the  recent  annual 
meeting  of  the  Institution  of  Municipal  and  Comity 
Engineers,  is  reproduced  on  another  page  of  this 
issue,  was  articled  to  the  liorough  surveyor  of  Tewkes- 
bury, from  1903-7,  afterwards  becoming  engineering 
assistant  to  the  city  engineer  of  Worcester,  and  being 
engaged  in  the  carrying  out  of  various  large  under- 
takings, including  waterworks  extension,  a  sewerage 
scheme  with  ejectors,  storm  overflow  provision,  .street 
improvements,  and  the  construction  of  a  river  embank- 
ment. In  1903  he  was  appointed  borough  surveyor 
and     waterworks     engineer     at     Ba.singstoke.     where 


numerous  important  works  carried  out  under  him  have 
included  a  new  water  supply  scheme,  sewerage  and 
sub-drainage  (reducing  the  amount  of  sewage  pumped 
by  one-half),  the  provision  of  a  refuse  destructor  (utilis- 
ing steam  for  pumping  sewage),  an  open-air  swimming 
bath,  a  new  cemetery  with  chapel,  lodge,  &c.,  and  a 
new  fire  station.  In  1914  he  completed  an  electric 
lighting  scheme  for  the  town,  at  a  cost  of  £14,000,  the 
motive  power  being  Diesel  engines,  which,  as  stated 


Mr.  P.  Reginald  Phipps, 
Borough  Surveyor  and  Waterworks  Engineer,  Basingstoke. 

forms  the  subject  of  the  paper  read  at  Blackpool. 
Mr.  Phipps  is  an  associate  member  of  the  Institution 
of  Civil  Engineers,  a  fellow  of  the  Surveyors'  Insti- 
tution, a  member  of  the  Institution  of  Municipal  and 
County  Engineers,  and  qualified  by  examination  as 
a  member  of  the  Royal    Sanitary  Institute. 

KILLED    IN    ACTION. 

Lieut.  I.  L.  Peaco(-k(.',  of  the  Royal  Engineers 
(Ulster  Division),  formerly  surveyor  and  water  engineer 
of  Newtownards,  has  been  killed  in  action. 

Private  Alexander  Brown,  burgh  surveyor  and 
engineer  of  Wishaw,  has  fallen  in  the  fighting  line. 
He  was  28,  and  joined  the  Cameronians  eight  months 
ago.  His  battalion  was  engaged  in  consolidating 
ground  gained  in  a  wood  when  he  was  struck  by  the 
fragment  of  a  shell. 

Second-Lieutenant  G.  R.  B.  Mazengarb,  of  the  1st 
East  Surrey  Regiment,  a  nephew  of  Mr.  H.  W. 
Longdin.  surveyor  to  tlio  Penge  Urban  District 
Council,  and  articled  to  him.  was,  we  regret  to  state, 
killed  in  action  on  July  29th.  Mr.  Mazengarb  was 
the  only  son  of  Mr.  and  Mrs.  6.  A.  Mazengarb.  He 
was  educated  at  the  Coopers'  Cornpany  School,  where 
he  was  captain  of  the  school,  and  won  the  school 
championship  at  aports.  After  matriculating  at  the 
London  University,  he  was  articled  to  Mr.  Longdin, 
and  was  enrolled  as  .student  of  the  Surveyors'  Insti- 
tution and  the  Institution  of  Munioipal  and  County 
Engineers.  He  joined  the  Inns  of  Court  O.T.C.  in 
December,  1914,  and  received  his  commission  inMarch, 
1915,  being  gazetted  to  the  3rd  East  Surrey  Regiiment. 
He  was  attached  to  the  1st  Battalion  in  August,  1915, 
and  was  serving  with  it  when  kiJled.  His  Colonel 
writes:  "He  was  one  of  the  finest  characters  I  have 
ever  met;  Iris  utter  unselfishness"  and  devotion  to 
duty  was  most  marked.  I  mourn  not  only  the  loss  oi 
a  very  gallant  officer,  but  also  one  who  had  become 
to  us  all  a  very  dear  coniiade."  Deceased  was  only 
twenty  years  of  age.  and  was  a  fine  all-round  athlete. 


DARTMOUTH  AND  MOTOR  TRACTION. 


BOROUGH  SURVEYOR'S   INQUIRY. 

Mr.  F.  J.  Voisey,  borough  surveyor  of  Dartmouth, 
writes:  "The  Dartmouth  Town  Council  contemplate 
substituting  motor  for  horse  traction  in  removing 
the  town  refuse.  Would  any  of  your  readers  who 
have  adopted  this  means  of  locomotion,  or  makers 
of  suitable  vehicles,  conniiunicate  with  me?  Ours 
is  a  small  town  of  7,000  inhabitants,  and  a  hilly 
district." 


AiGVST  11.  1916. 


AND  COUNTY   ENGINEER. 
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CRVSTAL    PALACE    SCHOOL   OF    PRACTICAL 
ENGINEERING. 

The  first  dit^triluitioii  .i:  <.'ertifio!itcs  in  tho  iww  pro- 
niises  to  which  the  sohiwvl  lias  beeu  leaHoved  was  held 
at  IS  Anerley-hill,  on  tho  liiid  insl.,  the  building  being^ 
situated  approximatel\  midway  between  the  two 
Crystal  Pahice  station?,  and  clo.se  t<i  tho  South  Tower, 
its  old  home.  The  pre.-ideiit  of  the  Institution  of  Civil 
Engineers  (wlio  let  his  audience  into  the  secret  that 
in  liss  volunteer  days  he  had  become  Colonel  Ross), 
after  describing  the  practical  character  of  the  work  of 
the  scliool  andjhe  excellence  of  the  exhibits  in  the 
classrooms  thaPday.  alhulod  to  the  Institution  of  Civil 
Engineers'  requirements  for  membership  and  to  the 
advantages  offered  in  the  Crystal  Palace  School  to 
those  desiring  th«  oflict?  or  profession  of  a  civil  engi- 
neer. 

After  a  vote  of  thanks  to  the  examiners,  Messrs. 
H.  C.  H.  Shenton,  f.s.e.,  and  Gordon  W.  Harri;-, 
si.i.MErH.E.,  the  jirincipal  addressed  the  meeting. 

Mr.  A.  T.  Wahuisley.  .m.inst.c.e.,  engineer  to  the 
Dover  Harbour  Board,  in  proposing  a  vote  of  tlianks 
to  the  chairman,  said  it  wias  appropriate  that  Mr. 
Ro.s^  should  preside  at  this  first  distnJluition  of  certifi- 
cates in  the  new  premise-  of  the  school  in  view  of  the 
very  great  interest  which  he  was  known  to  take  in  tlie 
welfare  of  the  young  engineer.  Mr.  Walmi.sley,  turn- 
ing to  the  students,  then  .iar!d"that  at  the  conclusion 
of  the  cour.se  of  training  in  tliis  s<-hool  it  was  not 
expected  that  students  could  settle  questions  requiring 
skilled  practice.  The  ability  to  deal  with  such 
matters  efficiently  could  onJy  be  acquired  by  definite 
experienoo.  But.  he  added,  "yon  are  expetitod  intel- 
ligently to  comprehend  fundaanentul  principles,  so  as 
to  be  able  to  apiireciatc  their  application  in  any  work 
committed  to  your  cai'.'  He  did  not  think  it  pos- 
sible to  aim  at  excellence  in  a  design  without  the  aid 
■4  a  drawing,  and  for  that  reason  he  was  jileascd  to 
see  so  nniny  i)ractical  drawings  exhibited  that  day. 
The  sehool  always  turned  out  good  draughtsmen.  He 
had  in- the  pas^  had  .some  in  his  office,  but  as  regards 
the  graphic  diagrams,  which,  .=;o  Jar  as  seen  in  the 
alassrooni,  were  excellent-,  he  might  add  a  word  of 
caution  for  future  work,  and  that  was,  in  dealing 
with  graphic  methods,  never  to  draw  a  line  or  a  curve 
for  which  one  was  unalile  to  give  mathematical  itroof, 
as  nothing  up.set  a  design  .so  fatally  as  a  line  wrongly 
drawn  in  a  grai)hic  di.igrani.  To  secure  accuracy, 
repetition  must  never  ixclude  thought.  Difficulties 
were  our  daily  exiiericnee,  but  must  not  discourage 
u,-?.  Like  the  weights  on  old4ashioned  clocks,  dilH- 
cultiei?  were  not  m-adc  to  stop  us,  but  to  keep  us 
going.  The  history  of  all  success  was  the  history  of 
difficulty  overcome. 

Mr.  Ross  expressed  his  appreciation  of  the  recep- 
tion given  to  lii.ni. 


MUNICIPAL  TRAMWAYS  ASSOCIATION. 


ANNUAL  MEETING  PROGRAMME. 

The  annual  meeting'  ot  the  Municipal  Tramway.^ 
Association  will  be  held  at  the  Surveyors'  Institution, 
Westminster,  on  Thui^day  and  Friday,  September 
21st  and  22nd. 

The  proceedings  will  open  at  11  o'clock  on  the 
Thur.sday,  when  Mr.  Peter  Fisher,  general  manager 
of  the  Dundee  Corpoiation  Tramways,  will  deliver 
liis  presidential  addrc-s. 

The  following  papers  will  be  submitted  for 
discussion-  — 

"Some  Notes  on  Pa-seiiger  Transportation  in  Large 
Cities,"  by  Mr.  J.  M.  McElroy,  general  manager  of 
the  Manchester  Corporation  Tramways. 

"Utilisation  of  Tramways  for  G9ods  Traffic,"  by 
Messrs.  G.  W.  Holford,  L-eiieral  manager  of  the  Salford 
Corporation  Tramw.iy-.  and  W.  C'lougb,  general 
Uiana'.'er   of  the   Bury   Corporation   Tramways. 


Exmouth  Marine  Parade — In  connection  with  this 
work,  an  account  of  which  api>eare.d  in  our  issue  oi 
Ia.st  week,  we  are  infi>riried  that  Messrs.  Tom  Wilkin- 
son &  Co.,  the  Bridge  Wharf,  Poole.  Dorset,  are  the 
contractors  for  tho  le  in  forced-concrete  roadway  to 
which  reference  wa.s  niade,  as  well  as  for  the  half  iiiiile 
of  re'inforced  concrete  and  masonry  sei  defence  work 
carried  out  by  the  district  council  (Mr.  Samuel 
Hutton,  engineer).  Me-sr.s.  P.  Wilso-n  &  Co.  are  the 
contractors  for  Lord  Clinton's  wall  (Mr^ssrs.  Douglas.-^', 
Lewis  &  Douglass,  engineers). 


APPOINTMENTS  VACANT. 

Ott'lCIAt.  AND  SIMILAR  ADVBUTISBMBNTS  RECEIVED  DP  TO  4.30  P.M. 
ON    THURSDAYS     WILL    BB    1NSERTE»    IN    TQB    FOLLOWING    DAY'S    ISSUE, 

bi((  those  responsible  for  their  desvatch  are  recomviended 
to  arrange  that  they  shall  reach  The  acRVBYOR  office  hy  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter.  

DISTRICT  SURVEYOR.— August  Uth.-Alresford 
Rural  District  Council.  ,E150.— Mr.  J.  Ridley  Shield, 
clerk,  East-.street,  Alresford,  Hants. 

TEMPORARY  iMAIN  ROAD  SURVEYOR.-August 
19th. — Cornwall  County  Council.  £150  per  annum. — 
Mr.  L.  D.  Thompson,  county  surveyor,  Countv  Hall, 
Truro. 

HIGHWAY  SURVEYOR.-August  26th.-Clavpole 
Rural  District  Council.  £150.— Mr.  A.  J.  Franks,  clerk, 
24   Lombard-street,   Newark. 

GAS  AND  WATI<:RW0RKS  MANAGER.-Aut;ust 
iSth.— Devizes  Town  CounciK  £200  per  aniiuin.— The 
Town  Clerk,  Devizes. 

SURVEYORS'  CLERKS  AND  DRAUGHTSMEN.— 
For  military  hutments  near  Salisbury.  5s.  to  7s.  6d. 
a  day.— The  Comniantling  Royal  Engineer,  Heytes- 
bury,   Wilts. 

SURVEYOR  OF  HIGHWAYS.— Peterborough  Rural 
District  Council.  U25.— Mr.  W.  B..  Buckle,  clerk, 
49  Pricstgate.  Peterborough. 

TEMPORARY  DRAUGHTSMAN.-Corporation  of 
Blackburn.— Borough  and  Water  Encineer.  Town  Hall 
Blackburn. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  auvhrtisements  received  dp  to  4  30  p  b 
on  thursdays  will  bb  inserted  in  the  following  days  issue. 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  bo  telephoned  (City  No.  lOiS)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

Wl  l.'li  ).\.  Augu.st  12tlK— For  the  repair  of  a  brid-e, 
foi'  the  rural  district  council.— Mr.  R.  A.  Skelton, 
surveyor,  Wilton-road,  Bemerton. 

MANCHESTKR.— August  I7th.— For  clearing  a  site 
and  building  retaining  walls  and  abutments,  forming 
an  inclined  railway,  for  the  Gas  Committee.- Mr.  F.  A. 
Price,   superintendent.  Gas  Department,   Town  Hall. 

LICHFIELD.— August  17th.— For  the  conslruction 
of  a  brick  and  concrete  culvert,  for  the  rural  district 
couiicil.— Mr.  C.  D.  Rawstron,  surveyor,  Station-road 
J.ichfield. 

CARDIGAN.  —  For  cementing  and  waterproofing 
walls,  constructing  new  lead  valleys,  improvements  to 
water  supply,  and  general  repairs  to  a  school,  for  the 
EdiK'ation  Committee. — Mr.  G.  Dickens-Lewis,  county 
.•irchitccl,  Aberystwyth. 

Engineering:  Iron  and  Steel. 

SINGAPORE.— August  14th.— For  the  construction 
of  a  steel  bridge,  for  the  Public  Works  Department.— 
Chief  Clerk,  Colonial  Engineer's  Office,  Singapore. 

BARKING.— August  15th.— For  the  supply  of  extra 
high-tension  cables,  main  switchgear,  sub-station 
switchgear,  and  transformers,  for  the  Electricity  and 
Tramways  Committee.— Mr.  W.  E.  Kidner,  acting 
engineer  and  manager.  Electricity  Works,  East-street, 
Barking. 

SHEFFIELD.— Augu.st  15th.— For  the  supply  ot 
materials  and  work  required  in  connection  with 
contract  186  (excavation  from  .site  of  proposed  cooling 
towers  and  building  concrete  and  brick  retaining- 
walls),  for  the  Filectric  Supply  Committee. — Mr.  S.  E. 
Fedden,  general  manager  and  engineer. 

MANCHESTER.— August  loth.— For  the  supply  of 
hoist  gear,  motor  cage,  and  hoist  well,  for  ash-handling 
plant,  for  the  Electricit.y  Committee. — Mr.  F.  VJ. 
llusrhes,  secretaryt  Electricity  Department,  Town 
Hail. 

LIVERPOOL.— August  16tli.— The  guardians  of  We.-t 
Derby  Union  arc  prepared  to  itnrcliase  a  good,  scc^ond- 
hand  vertical  boiler,  ot  Cochran.  Essex,  or  other  aj)- 
I)roved  make.— The  Clerk,  Broicliam-tcrrat  e.  West 
Derby-road,  Liveniool. 

SHKERNESS.— August  10th.— For  the  supply  ot  a 
Cornish  boiler,  for  tiio  Guardians  of  Shcppey  Union. 
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— Mr.  ,1,  Hill.  eu;jiiirci,  4(i  St.  George's-.'iv.'iim',  Shrer- 
iiess. 

SALOP.— Augvist  16tli.— For  pulling  down  anil  ie» 
Imilding  the  wall  and  strengthemng  a  bridge,  for  11u> 
county  council.— ^Ir.  M.  S.  Stobbs,  acting  county 
surveyor.  County  Buildings,  Shrewsbury. 

SPENNYMOOR.— August  19th.— For  the  construc- 
tion of  a  culvert,  for  the  \irban  di.striet  council.— Mr. 
C.  R.  Spencer,  surveyor,  Town  Hall. 

LONDON.— August  22nd.— For  the  supply  of  1,0()0 
foreed  steel  driving  wheel  tyres,  and  5lX)  forged  steel 
trailing  wheel  tyres,  for  electric  tramcars,  for  the 
county  council.  — Cliief  Offices,  London  County 
Council   Tramways,   62  Finsbury-pavement,   B.C. 

EDMONTON.— August  23rd.— For  altering  and  erect- 
ing ironing  and  other  laundry  plant,  for  the  Guardians. 
Mr.  J.  C.  S.  Mummery,  architect,  13  Filzroy-square, 
London,  W. 

ISLE  OF  THANET.— August  24th.— For  the  suiijily 
of  two  wrought-iron  galvanised  hot^water  tanks,  for 
the  Guardians.— Mr.  A.  E.  Fussell,  Hill  House,  Min- 
ster, near  Ramsgate. 

STOCKBRIDGE.— For  the  creation  of  80  yds.  of 
fence  and  60  yds.  of  retaining  wall,  for  the  rural 
district  council.— Mr.  W.  J.  Ayles,  district  surveyor. 
Broughtou,  Stockbridge. 

Roads. 

ROMFORD.— August  14th.-^For  the  supply  of  920 
tons  of  granite,  for  the  rural  district  council.— The 
Highway   Surveyor,   16a  South-street,  Romford. 

JOHANNESBURG.— August  14th-15th.— For  the  sup- 
ply of  1,600  tons  of  tar  or  tar  substitute,  for  the  muni- 
cipal council.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-streefc,  E.G. 

LONDON.— August  15th.— For  the  supply  of  370,000 
creosoted  deal  paving  blocks,  for  the  county  council. 
—Chief  Officer,  L.C.C.  Tramways,  62  Finsbury  Pave- 
ment, E.G. 

SCUNTHORPE.— August  30th.— For  the  supply  of 
any  quantity  up  to  400  tons  of  broken  granite  of 
approved  quality,  for  the  urban  district  council. — 
Mr.  Herbert  Heap,  engineer  and  surveyor,  110  High- 
street,  Scunthorpe. 

Sanitary. 

WIGAN.— August  21st.— For  the  supply  of  250  gal- 
vanised sanitary  pans,  for  the  corporation.- Mr.  W.  H. 
Tyrer,  town  clerk. 

WANDSWORTH.— August  21st.— For  surface  water' 
drainage  works  at  Wandsworth  Cemetery,  Magdalen- 
road,  Wandsworth,  for  the  borough  council.— Mr.  P. 
Dodd  borough  engineer,  215  Balham  High-road, 
London,  S.W. 

Stores. 

GOSPORT.— August  10th.— For  the  supply  of  arti- 
ficial stone  paving,  broken  stone  for  macadamising, 
brooms,  castings,  cement,  lime,  disinfectants,  stone- 
ware pipes  and  ironmongery,  for  the  urban  district 
council. — The  Surveyor,  Town  Hall. 

ROCHESTER.— September  5th.— For  the  supply  of 
road  metal,  brooms,.' horse  hire,  and  tools,  for  the 
corporation.— Mr.  W.  Banks,  city  surveyor,  Guildhall. 

Miscellaneous. 

WARSOP.— August  14th.— For  laying  out  a  portion 
of  the  new  burial  ground,  for  the  urban  district 
council. — Messrs.  Vallance  &  Westwick,  White  Hart- 
chambers,  Mansfield. 

SOUTHAMPTON.— September  4th.— For  dredging 
work  in  the  River  Itchen,  for  the  Harbour  Board. — 
The  Engineer,   Harbour  Board's  Offices. 


Road  Work  for  Conscientious  Objectors. — Conscien- 
tious objectors  are  to  be  employed  to  carry  out  a 
scheme  of  reconstruction  of  the  Newhaven  to  Seaford 
road,  which  is  about  to  be  begun  at  the  request  of 
the  Road  Board. 


APPOINTMENTS   OPEN. 

Official  and  similar  advf,rtisbhbnts  received  cp  to  4.30  p.m. 
on  thdrsdavs  will  be  inserted  in  the  following  days  isscb, 
but  those  Tcsiionsihle  for  their  despatcli  arc  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  he  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter. 


MEETINGS. 

Secretaries  and  others  will  obltge  bv  sending  early  notice  of 
datet  of  forthcoming  meetings. 

SEPTF.IIBEE. 
21-22. — Municipal    Tramways    Association  :    Annual    Meeting, 
Surveyors'  Institution. 


O.  H.  M.  S. 

VACANCIES  at  Military  hutments  near  Salis- 
bury, for  men  ineligible  for  the  Army:  — 
Surveyor's    Clerks   and   Draughtsmen. 
Wages:    5s.   to  7s.   6d.   a    Day. 
Hut    acconunodatiou    (single)    prnvided;    travelling 
expenses   not  allowed. 
Apply  with  references,  &e.,  to:  — 

THE  COMMANDING  ROYAL  ENGINEER, 
(.S,064)  HEYTESRURY.   WILTS. 

THE     RURAL     DISTRICT     COUNCIL     OF 
CLAYPOLE,  IN  THE  COUNTY  OF  LINCOLN. 
APPOINTMENT      OF      TEMPORARY      HIGHWAY 
SURVEYOR,  SANITARY  SURVEYOR.  AND 
INSPECTOR  OF  NUISANCES. 
The    above     Council    invite    applications    for    the 
appointment  of   thr   combined    offices  of   Temporary 
Highway  Surveyor,  Sanitary  Surveyor,  and  Inspector 
of  Nuisances  for  tlie  Rural  District  of  Claypole. 

There  are  about  180  miles  of  road.s  and  twenty-six 
parishes  in  the  district. 

The  salary  for  the  combined  offices  (which  is  in 
every  respect  inclusive)  will  be  £150  per  annum,  and 
the  appointment  will  be  made  for  the  duration  of 
the  war  or  until  the  return  of  the  Council's  permanent 
Surveyor,  who  is  on  military  duties.  The  person 
ap])ointed  must  be  fully  qualified  and  ineligible  for 
the  Army  and  will  be  required  to  reside  in  the  district 
and  to  devote  the  whole  of  his  time  to  his  duties, 
and  to  give  approved  security  in  the  sum  of  £300  for 
the   faitbtul   discharge  of  the   same. 

Applications,  marked  "  Temporary  Highway  Sur- 
veyor," in  the  candidate's  own  handwriting,  stating 
age,  qualifications,  and  previous  experience,  and 
when  the  candidate  could  commence  his  duties,  and 
accompanied  by  copies  of  not  more  than  three  receni 
testimonials,  must  be  delivered  at  my  office  not  later 
than   Saturday,  the  26th  inst. 

The  appointments  will  be  subject  to  the  approvril 
of  the  Local  Government  Board. 

Canvassing  nienibers  of  the  Council,  either  directly 
or  indirectly,  will  be  deemed  a  disqualification. 
By   order, 

A.  J.  FRANKS, 

Clerk  to  the  Council. 
24.  Lond)ard-strect,  Newark. 

August  8,  1916.  (3,065) 

APPOINTMENTS  WANTED. 

YOUNG  Gentleman  (20  years),  with  army  dis- 
charge, requires  appointment  in  Architect's  or 
Surveyor's  Office.  Tracing,  designing  and  clerical 
work.  Good  professional  references.  Apply  W.  E. 
Jefferiss,  "Elm  Villa,"  North-street,  Romford. 
(3,060) 

MACHINERY    AND    PLANT. 

STEAM  FIEE  ENGINE  (horse-drawn)  for  Sale, 
capacity,  800  gallons  per  minute;  6-in.  suction 
;ind  two  4-in.  deliverers.  Maker,  R.  T.  Gould,  New 
Jersey,  U.S.A.  Suitable  for  small  borough  or  gentle- 
man's estate.  Can  be  viewed  at  Hugh  Stevenson  & 
Sons.  Limited.  Sunimerstown  Works,  Lower  Tooting, 
London.   S.W. <3,063) 

MISCELLANEOUS. 

WANTED,  The  Suuveyok,  Vols.  24  to  42  in- 
clusive, and  Vol.  44,  in  publi.shens'  cases  or 
unbound.  Offers  to  the  Publisher,  office  of  The 
Surveyor.    24   Bride-lane,    Fleet-street,    B.C. 

WANTED  immediately,  Hire  or  Purchase, 
6-8-ton  Steam  Roller;  good  working  order. — 
Full  particulars  and  lowest  cash  to  Box  1,579,  office 
of  The  Surveyor,   ^  Bride-Jane,   Fleet-street,   E.G. 

(3,062) 


The  Surveyor 


Hnb  nDunlcipal  an6  (Tountie  Bnaineer. 


Vol.  L. 


AUGUST   18,  1916. 


No.  1,283. 


Minutes  of  Proceedings. 


We  have  already  drawn  the 
Omnibus  Routes.  iUtcntion  of  our  readei-s  to  tlio 
provi>;ions  of  tlie  Ijoeal  (Iovltii- 
ment  (Emergency  Provisions)  Act  deahng  witli  tho 
control  of  omnibus  routes,  but,  in  view  of  the 
importance  of  the  subject,  we  are  constraJned  to 
return  to  it  and  to  say  something  in  regard  to 
tiie  administrative  ditWcuIties  with  whicli  it  i>< 
surrounded.  At  fii-st  siglit,  sec.  20  of  tlie  .\ct 
might  appear  to  operate  tp  prevent,  for  the  dura- 
tion of  the  war  and  a  eerfain  peri(xl  aft<.'rwards, 
the  estabhshment  of  any  new  Hue  of  omnibuses 
without  tlie  consent  either  of  the  local  highway 
authority  or  of  the  Local  (Tovernment  Board.  Hut 
on  consideration  it  becomes  api)arent  that  this  is 
not  tho  case.  The  section  is  c<?rtainly  open  to  the 
interpretation  that  wheie  a  route  has  been  regu- 
hirly  used  by  any  omnibus  service  during  the 
prescribed  period,  tliat  route  can  in  the  future, 
notwithstanding  the  provisions  referred  to,  be 
used  freely  by  other  lines  of  omnibuses.  Again, 
the  exeniption  from  this  part  of  the  Act  wliich  is 
given  to  lines  of  omnibuses  vvhicli  have  "  regu- 
larly" used  any  route  raises  a  question  lus  to  the. 
meaning  of  the  word  u  hich  we  have  iilaced  in 
inverted  commas,  wiiicli  can  only  be  autho- 
ritatively detennined  li>    the  High  Cotnt. 

The  whole  question  was  recently  considered 
by  the  County  Councils  .\ssociation,  and  that  body 
adopted  a  series  of  r«  solutions  on  the  reconi- 
iiiendatifin  of  their  lliu'hways  Committee.  The 
first  of  these  resolutions  expresses  the  oj)inion  fcliat 
it  is  desirable  that,  si,  far  as  possible,  county 
councils  should,  tlnouirh  their  Highway  Com- 
mittees, act  in  concert  with  and  as  agents  for  the 
various  minor  highua;  autiiorities  within  their 
area  in  the  administration  of  tho  section.  While 
it  is'certainly  to  be  hoped  that  some  means  niay 
be  devised  for  securini,'  uniformity  in  the  adminis- 
tration of  the  Act,  tin:  "  minor  "  highway  autho- 
rities will  no  doubt  ha\i-  something  to  say  as  to 
the  suggestion  that  tli''  county  councils  should  act 
as  their  agents  in  tlie  niatter.  'Tlie  next  proposal 
of  the  association  is  eiiiainly  an  excellent  one.  It 
is  that  for  each  count\  a  map  should  be  prepared 
by  the  county  siuweyor,  in  consultation  with  the 
surs'eyors  of  the  min<jr  highway  authorities  within 
the  area,  distinguish ini:  the  roads  which  are  new 
routes  within  the  meaning  of  the  Act  from  those 
which  were  regularl\  used  by  omnibuses  befoi'o 
the  passing  of  the  Act,  and  also  showing  which 
roads  are  in  their  o]iiiiion  capable  of  caiTving 
omnibus  traffic.  The  \aluc  of  this  pro|x>sal  lies 
in  the  circumstance  iliat  many  omnibus  routes 
traverse  the  districts  ot  more  than  one  highway 
authority.  The  next  resc^ution  emphasises  the 
desirability  of  fostering'  ^'ood  feeling  and  establish- 
ing a  right  understMiiding  4jetween  omnibus 
owners  and  liighway  aui  liorities  by  suggesting  that, 
as  far  !is  possible,  efforts  should  be  nuide  by  county 
councils  ,to  get  the  o'<  uers  of  omnibuses  to  co- 
operate by  friendly  ai  i  'iigements,  rather  than  by 


the  enforcement  of  the  legal  position,  as  to  the 
routes  which  their  vehicles  shall  use.  This,  of 
course,  is  the  spirit  in  which  the  Act  should  be 
administered,  and  the  general  power  which  is 
given  to  highway  authorities  to  attach  conditions 
to  theii-  consent  to  tlie  use  of  new  routes  ought 
greatly  to  facilitate  the  cai'rying  on  of  negotiations. 
We  are  not  quite  clear  as  to  the  meaning  of 
the  final  resolution  that  a  "  consent  "  under  the 
section  may  i)roi)erly  include  the  condition  that 
a  reasonable  fee  shall  be  paid  by  the  omnibus 
proprietor.  Presumably  there  is  no'  general 
objection  to  the  conditions  imposed  providing  for 
a  money  jiayment  to  be  applied  to  the  upkeep  of 
the  roads,  but  it  is  surely  open  to  doubt  whether 
ih-"  fee  "  in  the  strict  sense  of  the  word  can  be 
charged.  In  regard  to  contributions  towards  Ihe 
maintenance  of  the  roads,  the  opinion  has  been 
expressed  by  the  Ijancashire  County  Council  that 
so  very  little  could,  in  any  event,  be  obtained 
under  this  section  in  the  way  of  compensation 
from  the  motor  owners  for  damage  they  do  to  the 
roads,  that  it  is  not  worth  consideration, 
esi)eciall.\  as  tlie  .Vet  is  only  temporary  in  its 
operation.  With  this  view,  however,  we  hardly 
agree.  It  must  be  remembered  that  highway 
authorities  now  have  a  unique  opportunity  of 
enforcing  the  principle  involved — an  opportunity 
which  should  not  bo  allowed  to  pass  unheeded. 
.\s  regards  the  rate  of  payment,  this  must,  of 
course,  jirimarily  depi'nd  upon  the  character  of 
the  road;  and  the  following  scale,  drawn  up  by  an 
expert  for  the  official  gazette  of  the  association, 
and  reckoned  on  the  assumption  of  100  miles  a 
dav,  should  at  least  afford  a  basis  for  discussion  : — 


(a)    Specially  constiuctud  wood   paved   or    as- 
phalted road  on  reinforced  concrete 
(6)    Wood-paved  road  (on  concrete) 

(c)  Asphalt  road  (oil  concrete)... 

(d)  Granite  sett  or  Durax  paved  road  (on  con- 

crete) ...  ...         ... 

(e)  Asphaltio  macadam  road 
(/)   Tarred  slag  macadam  road  ,. . 
(g)    Tarred  limestone  macadam  road    ... 
(/()   Tarred  granite  macadam  road 
(i)     Granite  water-bound  road   ... 
())    Limestone  water-bound  road 
{k)    Other  water-bound  road 
(l)    Partly  wood-paved  and  partly  macadamised 

with  wafctr-bound  metalling 

(m)  Partly  wood  or  granite  paved  and  partly 
macadamised  witli  water-bound  metalling 

(m)  Partly  paved  with  wood  and  paitly  mac- 
adamised with  tarred  macadam... 

(o)  Partly  pavedwith  setts  or-Durax  and  partly 
macadamised  witli  tar-macadam 

(p)  Partly  wood-paved  and  partly  paved  with 
setts  or  Durax        ...         

(q)  Partly  paved  with  wood  and  partly  with 
asphaltic  macadam 

(r)  Partly  jiaved  with  granite  setts,  or  Durax, 
or  partly  with  aHphaltic  macadam  or 
Lithofalt      

It  would  be  intei-esting  to  hear  the  views  of  our 
readers  on  the  scale  suggested. 


Per 
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'I'lie  aebivibies  of  the  Liver]H:)ol 
Housing  ,  ,^  ^    ^^  .ration  in  recent  vears  with 

in  Liverpool.  ^.^  ...^^.^  ^^  ^j^^  cleai'aaice  of  shim 
areas  and  the  demohtion  of  insanitary  houses 
have  been  on  so  largo  a  scale,  and  the  improve- 
ments that  have  sbeen  effected  are  so  striking, 
that  the  question  of  what  the  conditions  were 
before  this  great  work  was  ixndertalien  naturally 
suggests  itself.  From  a  very  interesting  aiiiclc 
by  Dr.  Hope,  the  city  medical  officer  of  health, 
which  appears  in  the  cmTent  issue  of  the  JovriKiI 
of  State  Medicine,  it  seems  that  the  exceptional 
sanitary  diificulties  that  have  had  to  be  surmounted 
are  '  due  to  two  main  causes.  One  is  the 
geographical  position  of  Liverpool  -as  tiie  great  link 
between  the  Eastern  and  Western  worlds,  and 
the  other  is  the  extremely  rapid  commercial 
development  of  the  city  at  a  time  when  sanitary 
science,  if  not  unknown,  was  impossible  to  apply 
— the  result  being  the  crowding  together  of  squalid 
habitations  into  the  narrowest  possible  compass, 
as  well  as  buiTOwing  into  the  earth  to  construct 
cellar  dwellings.  Some  idea  of  the  critical  situa- 
tion with  which  the  corjioration  have  had  to  deal 
ma.y  be  gathered  from  the  fact  that  in  the  early 
'sixties  there  were  occupied  not  less  than  22,000 
insanitary  houses  and  about  half  that  number  of 
cellar  d\vellings.  To  deal  adequately  with  the 
problem  thus  presented,  special  legislation  has 
heen  necessary,  and  special  sanitary  powers  have 
hern  ifhtiiined  from  Parliament  on  nmny  occasions, 
till'  iiiM\isions  of  the  Liverfjool  local  Act-s  having 
in  sonie  ]iarticulars  paved  the  way  for  subsequent 
general  legislation.  The  nett  result  has  been 
tbe  demolition  of  no  fewer  than  20,000  insanitary 
houses  and  the  almost  total  abolition  of  the  cellar 
dwelljng.  In  addition  to  this,  ~&  large  number  of 
houses  have  been  dealt  with  by  closing:  orders 
under  the  Housing  of  the  Working  Classes  Act«. 

Operating  on  such  a.  vast  scale,  the  problems 
of  re-housing  have  had  to  be  kept  constantly  in 
mind.  Tlie  earlier  policy  of  the  corporation  was 
not  themselves  to  build,  but  to  rely  on  wholesale 
demolition  acting  as  a  stimulant  to  private  enter- 
prise'— a  policy  which  has  been  justified,  in  part, 
at  all  events,  by  the  erection  by  private  enter- 
prise during  the  last  twenty  years  of  some  22,000 
houses.  But  the  corjKiration,  through  its  Housing 
Committee,  has  been  faced  with  tlie  difficulty  of 
providing  for  those  «ho  appeared  to  be  too  poor 
to  pay  even  a  moderate  rental,  and  who,  at  the 
same  time,  from  tlie  necessities  of  their  precarious 
and  uncertain  dcx'k  lahcutr,  required  to  live  near 
the  docks,  and  they  a<lii|iled  the  policy  of  making 
provision  for  the  re-housing  of  families  of  this 
class  whom  they  dispossessed,  or  who  were  dis- 
possessed on  sanitary  grounds  by  the  Health 
Committee.  As  Dr.  H'>|)c  ]ioints  out,  however, 
a  great  many  of  the  dispossc-^sed  would  prefer  to 
go  elsewhere')  others,  ol  irregular'  habits  (drunken 
and  disorderly),  clearly  could  not  be  accepted  as 
tenants,  or,  if  they  were  accepted,  their  tenancy 
was  not  of  long  duration  ;rb'ub  a  very  great  work 
has  been  accomplished  by  making  adequate  pro- 
vision for  the  average  labouring  family,  w-hich 
cannot  afford  a  high  rental.  Tlris  provision  com- 
prises not  merely  a  habitation — it  involves  the 
provision  of  all  necessary  sanitary  appliances,  the 
later  series  of  dwellings  having  been  furnished 
with  baths,  and,  not  only  that,  but  also  supplies 
of  hot  water.  Furthermor©,  the  schemes  have 
made  provision  for  playgrounds  and  open  spaces 
foi-  the  aged  and  young,  and  in  every  case  where 
it  was  necessary  tliC'  widening  and  opening  out 
of  the  principal  streets. 

What,  it  may  be  aslced,  are  the  material  results 
of  these  vast  schemes  ''  In  the  first  place,  practi- 
cally all  the  slum  areas  have  been  swept  away, 
and  in  their  place  are  found  decent  healthy 
tenements,  situated  in  wide  streets,  with  plenty 
of  air  space  and  playgrounds  for  the  children. 
Further,  Dr.  Hope  states  that  typhus  fever  has 
wholly  disappeared,  and    other   zymot'c   diseases 


liave  verv  greatl.v  diminished,  while  at  the  same 
time  the  habits  of  tlie  people  are  vastly  improved, 
and  there  has  hem  a  remarkable  decrease  in 
s(jualor,  drunkenness — and  what  is  perhaps  most 
important — child  neglect.  Truly  a  remarkable 
record,  and  one  of  which  the  coi-poration  and  their 
advisers  have  every  reason  to  be  proud. 


Highway 
Obstruction: 

Liability 
for  Accident. 


The  recent  decision  of  the 
House  of  Lords,  allowing  the 
eoiupany's_  appeal  in  the  case 
of  liewlett  V.  Great  Central 
liaiJway  Company,  will,  we 
venture  to  think,  come  both  as  a  siu'prise  and 
a  disappointment  to  those  who  looked  upon  the 
decision  of  the  C<nirt  of  Appeal  (thus  reversed)  as 
au  illustration  of  a  well-established  principle — 
viz.,  that  any  one  who  places  a  dangerous  thing 
upon  a  public  highway  is  bound  to  take  all  reason- 
able precautions  for  the  protection  of  all  persons 
using  the  highway,  and  that  if  he  omits  to  do 
so  he  will  be  liable  for  the  consequences.  It  will 
be  remembered  that  this  was  an  action  by  a 
taxi-cab  driver  for  damages  for  injury  to'  his  cab 
by  colliding,  after  dark,  with  a  gate-post  at  the 
entrance  to  Marylebone  Station.,  The  gates  and 
posts  had  been  erected  by  the  company  without 
authority,  but  thej'  had  subsequently  obtained 
a  private  Act  of  Parliament  authorising  them  to 
maintain  these  obstructions.  The  Act  contained 
no  provision  as  to  lighting,  and  the  street  light- 
ing was  carried  out  by  the  Marylebone  Borough 
Council,  but  it  was  considerably  diminished  in 
consequence  of  the  regulations  made  under  the 
Defence  of  the  Eealin  Consolidation  Act,  1914. 
The  Court  of  Appeal  held  that  the  coin])any  were 
liable  on  the  ground  that,  although  the  private 
Act  gave  them  authority  to  maintain  the  gates 
and  posts,  jt  did  not  absolve  them  from  the  duty 
of  taking  reaso-nable  care  for  the  protection  of  the 
public  in  the  circumstances  from  time  to  time 
arising.  So  far  as  we  can  gather  from  the  judg- 
ment of  TiOrd  Parker  in  the  House  of  Ijords,  that 
Hoiuse  would  ajjpear  to  have  taken  the  view  that 
no  such  duty  existed.  After  refen-ing  tO'  the  well- 
settled  principle  that  those  who  exercise  statutory 
powers  must  use  reasonable  care  to  prevent  any 
injury  which  was  likely  to  be  occasioned  by  their 
e-vercise,  his  lordship  said  that  the  only  statutory 
power  the  company  could  be  said  to  have  been 
exercising  was  the  power  to  "'  maintain  "  the 
gates  and  posts.  "  What,"  he  continued,  ""  was 
the  meaning  of  the  word  '  maintain  '  as  tliere 
Msed  '!  Negatively  it  released  the  company  from 
any  obligation  ^\'hic-h  might  otherwise  have 
existed  to  remove  the  posts ;  positively  it  enabled 
the  eonipaiiy  io  do  what  was  necessary  to  keep 
the  |iosls  tlirii'.  It  was  only  in  its  negative  aspect 
that  the  couipany  eould  be  said  to  have  exercised 
this  power.  It  had  in  fact  done  nothing  at  all. 
In  his  opinion  the  prindiple  relied  on  had  no 
application  in  such  circumstances.  For  it  to  be 
ap])licable  the  company  must  be  doing  something 
involving  risk  to  others  \\-ithout  taking  re^asonable 
precautions  to  avoid  such  risk."  Thus  the  very 
fact  which  in  the  opinion  of  the  Court  of  Appeal 
entailed  liability  on  the  company — namely,  that 
they  "  did  nothing  " — was  held  by  the  House  of 
Lords  to  absolve  them  from  liability. 

With  the  utmost  possible  deference  to  so  high 
an'  authority  we  would  venture  to'  suggest  that 
there  is  something  fallacious  in  this  line  of  reason- 
ing. It  is  perfectly  true  that,  so  far  as  concerns 
precautions,,  the  comj.any  "did  nothing;"  but, 
as  his  lordship  was  careful  to  state,  they  did 
exercise  their  statutory  power  of  "  maintaining 
obstructions  whicli,  in  the  absence  of  such  statu- 
tory i)Ower,  would  have  been  an  illegal  nuisance, 
and  this,  sui'ely,  was,  in  his  lordshi])'s  own  words, 
"  something  involving  risk  to  others,"  and  it  was 
admittedly  done  "  without  taking  reasonable  pre- 
cautions to  avoid  such  risks."      The    distinction 
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diiuvu  betweeu  the  "  }■  -sitive  "  ;iiul  the  "  luga- 
tive  "  niertuiugs  of  the  u  •  id  "  nuuiitain  "  appears 
t<)  us  to  be  somevuliat  ■  \  or  subtle,  and  does  uot 
appeal  to  us. 


T\ 


of     cliacts      and 


Diagrammatic       ,.  ,  -  -      i 

Stat'stics  aiaijiarns  lOT  vai'ious  municipal 

liurpi -t's  is  becoming  very 
general.  Just  as  grapliir  st^aties  are  found  safer 
and  more  eonvenient  in  r  instructional  work  than 
mathematical  calculatii  n^,  so  do  the  charts  and 
diagrams  show  more  readily  the  records  and  result 
of  the  working  of  any  particular  department. 
They  enable  the  surveyor  to  see  at  a  glance  the 
costs  over  a  number  of  y.  ai-s,  and  so  detect  the 
weak  spots  iu  his  work.  J>y  paying  greater  atten- 
tion to  those  particular  items  which  indicate  a 
want  of  supen'ision,  hick  of  attention,  and  due 
regiu-d  for  economy,  he  can  often  materially  reduce 
his  working  costs.  The  [taper  by  Mr.  Reginald 
Brown  on  the  subject  of  "  Diagrammatic 
Statistics,"  which  appcaix  in  this  issue,  contains 
a  number  of  useful  diagr.ims  of  a  standard-  cha- 
racter which  can  be  applied  to  the  working  of  the 
various  branches  of  his  department.  Thus  t-he 
charts  given  in  Mr.  I^iowii's  paper  show  the  costs 
graphically  for  the  renio\  al  and  disposal  of  refuse, 
sewage  disposal,  house  refuse  collection  and  dis- 
posal, pumping,  Iiighwav^  maintenance,  scaveng- 
ing and  watering,  and  baths.  A  systematic 
tabulation  of  results  and  costs  relating  to  high- 
ways and  sewers  stioulii  l)e  found  in  every  sur- 
veyor's office.  So  also  >liould  a  complete  set  of 
plaTis  of  his  district,  kepi  up  to  date,  shrtwing  the 
pfisitions  of  all  i5ewers.  manholes,  flushing  t<uiks 
and  vent  shafts,  togethei-  with  a  book  of  sections 
giving  the  size,  inclination,  velix^ity  and  dis- 
charging capacity  of  the  sewers.  Metliixi  is  very 
necessary,  but  one  frei|viently  finds  it  made  a 
hobby  which  is  ridden  to  death.  Tiie  luniu'rous 
reports  issued  by  our  (l"\ernment  offices,  in  tiie 
opinion  of  many  men,  l;  ■  into  a  great  amount  of 
unnecessary  detail  at  .i  Liiat  expenditure  of  time 
and  money,  and  just  n  ei  ntly  we  have  seen  these 
red-tajie  methods  eomini,'  in  for  severe  criticism 
both  in  Parliament  aiiil  tlie  Press.  I-"'iguies  are 
said  to  be  able  to  ]>rove  anything,  and  in  the  hands 
of  an  ii«tute  politician — and  wo  nuty  include  man,\ 
chairmen  of  municipal  finance  committees  in  this 
category — they  are  ceitaiiily  very  often  made  to 
convey  a  meaning  exaetlx  contrary  to  that  read 
into  them  by  the  man  in  the  street.  Charts  and 
diagrams  are  not  open  to  this  criticism,  at  any 
rate  to  the  same  extent,  l)ut  even  standard  charts 
if  not  used  with  due  discrimination  and  a  jiroper 
regard  for  local  consideiations  may  frequently  be 
misleading.  By  allo\\inL,'  comparisons  to  be  so 
readily  nnide  between  a  number  of  towns,  jiro- 
bably  differing  greatly  \\itli 'regard  to  the  crjst  of 
labour  and  materials,  tli  re  is  a  danger  that  tliey 
may  sometimes  cause  trouble  to  the  surveyor. 
Another  difficulty  e.xp  rienced  by  many  stu-- 
veyors — we  might  say  ni'  st  at  the  present  time — 
is  that,  however  desiralil'  thai'  may  consider  it  to 
be  to  have  these  various  i  liarts,  they  are  so  badly 
understaffed  that  t)ie\  li  ive  no  time  to  j)repare 
them.  Tills  is  particiilai  1\  so  in  the  smaller  dis- 
tricts, wiierc  the  survevi  s  time  is  fully  occii|iied 
by  the  ordinary  routine  work  of  his  deiiartnient, 
making  him  look  upon  ti'se  charts  and  diagrams 
as  part  of  a  policy  of  ]>'  ifection  which  can  only 
be  carried  out  with  an  efficient  staff  in  a  large 
office. 


The  Cowlyd 
Water  Board  Bill. 


.\ii  interesting  j)osition  has 
been  •  volved  from  the  Cowlyd 
Board  Bill,  which  recently 
passed  its  third  reading  ii  the  House  of  Coninioiis, 
The  Bill  in  brief  jtrovi'l  -  for  the  enlargeriK'nl  of 
Cowlyd  Lake.  .\t  |>re  t  the  water  supply  for 
Colwyn  Bay  and  tlie-  it  r  parts  of  the  area  of 
the  Conway  and  Colwyn  P.ay  Joint  Water  Sufiply 
Board   is   obtained    fr'i.f    the   lake.      Under   the 


powers  conferred  by 
ct)ncern  will  undertal 


the 


Bill  a  private  business 
enlai'ge  and  deepen  the 
lake 'considerably,  and  will  share  with  the  board 
the  additional  watiT  thus  stored.  When  the 
subject  was  discussed  at  the  Colwyn  Bay  Urban 
District  Council  on  ■Monday  night,  the  chairman, 
Mr.  W.  Horton,  who  is  a  member  of  the  Cowlyd 
Board,  announced  his  resignation  as  a  member  of 
the  special  sub-coniniittee  of  the  body  which  had 
chiU>je  of  the  Bill.  I\lr.  Horton 's  complaint  was 
that  his  suggestions  for  the  improvement  of  the 
Bill  had  been  ridiculed  and  swept  aside.  What 
these  suggestions  were  precisely  is  not  stated,  but 
it  is  to  be  inferrt'd  from  the  discussion  that  they 
had  some  relation  to  the  root'  principle  of  the 
Bill — namely,  the  participation  of  a  business  con- 
cern in  the  scheme  jiromoted  by  the  Cowlyd 
Board.  At  all  events,  a  member,  apparently  by 
way  of  reply  to  Mr.  Horton,  predicted  that  future 
generations  would  ha\e  occasion  to  bless  the  step 
taken  by  t\w  board,  for  it  provided  ample  water 
for  the  district  if  it  trebled  in  size  for  the  next 
century,  and  the  wJiole  without  a  penny  of 
expense.  On  the  other  hand,  it  was  contended  by 
another  speaker  that  the  board  had  sold  its  birth- 
right for  a  mess  of  jiottage,  while  the  clerk  of 
the  urban  council,  Mr.  Amphlett,  declared  that 
the  Cowlyd  Board  liad  been  very  ill-advised  in 
accepting  the  liill,  and  that  they  had  given  away 
the  Cowlyd  watershed  "  for  nothing.  "  The  board, 
he  continui'd,  did  not  own  a  drop  of  water  above 
the  jiresent  level  of  the  dam.  Every  drop  above 
that  level  belonged  to  the  company,  who  could 
do  as  they  liked  with  it.  This  kind  of  talk,  if  it 
has  any  real  ba.sis,  is  disconcerting,  not  to  say 
alarming,  and  the  (piestion  inay  be  asked  how  it 
should  arise  as  an  eleventh-hour  warning  after 
the  Bill  luvs  ptussed  its  third  reading  in  the  House 
of  Commons.  It  seems  almost  incredible  that 
[)ublic  interests  should  have  been  sacrificed  to 
private  ends  in  the  wholesale  manner  here  sug- 
gested, and  we  are  forced  therefore  to  the  con- 
clusion that  the  judgment  of  the  critics  is  based 
ui)f>n  considerations  onlv  remotelv  connected  with 
the  Bill  itself. 


Housing 
in  1915-16. 


Ill  another  cohmiii  will  be 
found  a  summary  of  that  part 
of  tiie  report  of  the  Local 
(loveinnient  Board  for  1915-16  which  deals  with 
the  subjects  of  housing  and  town  jilanning.  The 
keynote  is  the  restriction  of  activities  in  every 
direction  which  has  been  rendered  necessary  by 
the  war — a  restriction  which  has  been  generally 
countenanced,  if  not  directly  encouraged,  by  the 
board.  For  exiunple,  in  regard  to  the  duty  of 
systematic  insjicclion  under  sec.  17  (1)  of  the 
Act  of  10()0,  the  board  are  content  mildly  to 
suggest  that  the.v  trust  that  local  authorities  will 
take  all  reasonable  measures  for  inspecting  and 
dealing  with  houses  that  present  an  immediate 
and  serious  danger  to  health.  It  is  common  know- 
led^^e  that  since  the  outbreak  oi  war  the  provision 
of  new  working-class  housing  accommodation 
either  by  local  autlioi-itie~s  or  by  private  enteqirise 
hiis  iiractically  ceased,  and  a  serioais  problem  l)a,s 
in  consequence  arisen  for  solution  when  hostilities 
cease.  In  this  connection  it  is  at  least  satisfii.ctory 
tr(  observe  that  the  iiiatler  has  been  engaging  tlie 
serious  -attention  of  the  board  for  some  tinie. 
Some  loans  have  been  sanctioned  during  the  year 
under  review,  but  in  every  case  save  one  the 
houses  to  be  provided  were  urgently  wanted  in 
eonnection  with  war  requirements,  and  in  several 
of  them  the  schemes  were  the  outerime  of  con- 
sultation with  the  local  authorities  concerned, 
undertaken  by  the  board  oh  behalf  of  the  Admiralty 
or  the.  Ministry  of  .Munitions,  who,  in  view  of 
the.  extraordinary  conditions  and  tlie  abnormally 
incretisc^d  cost  of  Innlding,  seciu'ed  grants  from 
Imjierial  funds  towards  the  cost  of  the  schemes. 
In  regard  to  town  ])lanning,'  too,  there  has  been 
hut  little  progress.  ^ 
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Housing  and  Town  Planning. 

LOCAL  GOVERNMENT  BOARD  REPORT  FOR  1915-16. 


Part  II.  of  the  forty-tiltli  annual  report  of  the  Local 
Government  Board,  which  relates  to  housing  and 
town  planning,  and  covers  the  twelve  months  ended 
March  31st  last,  was  issued  this  week. 

Owing  to  the  war  there  has,  naturally,  been  a  very 
marked  diminution  in  the  activity  of  local  authori- 
ties generally  in  housing  matters,  and  the  board  have 
not  regarded  it  as  expedient,  in  the  circumstances, 
to  undertake  nnich  of  the  work  which  they  would 
have  felt  called  upon  to  perform  in  normal  times, 
or  to  bring  pressure  to  bear  upon  local  authorities, 
except  in  very  special  cases. 

HOUSING     INSPECTION. 

The  board  have  continued  to  receive  copies  of  the 
annual  reports  of  medical  officers  of  health,  but  in 
view  of  the  position  created  by  the  war  it  has  not 
been  practicable  to  take  such  action  upon  them  as 
regards  housing  matters  as  would  otherwise  have 
been  done  in  many  instances.  It  has  been 
observed  from  the  reports  that  in  some  districts, 
owing  to  depletion  of  staff  and  other  causes,  the 
insi>ection  required  by  sec.  17  (1)  of  the  Act  of  1909 
has  considerably  slackened,  iand  in  a  few  cases  has 
ceased  altogether.  Although  the  board  recognise  that 
a  reduction  in  the  nuinber  of  houses,  inspected  was, 
in  the  circumstances,  inevitable,  and  that  it  is  ex- 
l^edient  as  far  as  possil)le  to  avoid  resorting  to  the 
making  of  closing  and  demolition  orders,  they  trust 
that  local  authorities  will  take  all  reasonable  mea- 
sures for  inspecting  and  dealing  with  houses  that 
present  an  immediate  and  serious  danger  to  health. 

IMPROVEMENT    SCHEMES. 

As  regards  action  in  respect  of  imijrovement 
schemes  under  Part  I.  of  the  Act  of  1890,  the  report 
says:  — 

"  The  clearance  of  insanitary  areas  under  the  pro- 
visions of  improvement  schemes  necessarily  involves 
the  acquisition  of  a  considerable  amount  of  property, 
frequently  including  trade  interests  and  property  not 
in  itself  of  a  specially  insanitary  character  as  well  as 
nuieh  that  is  insanitary,  and  it  is  usually  therefore 
an  expensive  jiroress.  It  may  be  stated  generally 
that,  in  resiiousc  to  the  appeal  of  the  Government 
for  the  restri<'tinii  of  the  exiienditure  of  local  authoii- 
ties  within  the  narrowr.-t  possible  limits,  schemes  of 
this  nature  which  are  in  course  of  execution  and 
which  cannot,  having  regard  to  the  existing  obliga- 
tions of  the  authorities  concerned,  be  altogether  sus- 
I^ended  are  being  proceeded  with  as  slowly  as  is 
practicable." 

LOCAL    authorities'    RETUKNS. 

Although  application  was  mad©  as  usual  for  the 
account  which  every  local  authority  is  required  by 
see.  44  of  the  Housing  of  the  Working  Glasses  Act. 
1890,  to  submit  annually  as  to  its  proceedings  under 
Part  II.  of  that  Act,  and  for  the  statement  which  the 
board  usually  obtain  at  the  same  time  as  to  action 
taken  by  the  authorities  under  see.  15  of  the  Housing, 
Town  Planning,  &e..  Act,  1909,  it  was  felt  that  the 
information  could  not  reasonably  be  pressed  for.  As 
a  result,  in  nearly  3CM}  cases  the  account  or  the  state- 
ment in  question  was  not  re/Ceived,  and  any  useful 
coni]Kirison  of  the  figures  with  those  for  former  years 
is  therefore  out  of  the  question.  The  particulars 
■furnished  by  the  remaining  1,500  authorities,  how-- 
ever.  show  that  during  the  year  ended  March  31,  1915, 
no  fewer  than  42.723  houses  were  satisfactorily  re- 
paired after  notice  under  sec,  15  of  the  Act  of  1909, 
13.603  houses  in  respect  of  which  action  had  been 
taken  under  sec.  17  of  that  Act  were  made  fit  for 
human  habitation  liy  the  owners  without  the  issue 
of  closing  orders,  and  2.775  houses  were  made  fit  by 
the  owners  after  the  issue  of  closing  orders.  With  a 
view  to  eccnomy,  and  having  regard  to  the  circum- 
stances prevailing,  the  lioard  have  decided  not  to  ask 
for  the  account  and  statement  in  question  in  respect 
of  the  year  ended  March  31,  1916. 

EFFECT    OF    THE   WAR    UPON   BUILDING    ENTERPRISE. 

In  their  previous  report  the  board  pointed  out  that, 
speaking  generally,  the  war  had  necessitated  the  post- 
ponement of  the  jjrovision  of  working-class  dwellings 
by  local  authorities,  and  that  the  shortage  of  labour, 
the  increased  cost  of  certain  building  materials,  and 
the  increasing  difficulty  of  financing  buijding  opera- 
tions  had    at    the   same   time    tended   tu    restrict   the 


liuildmg  of  such  ilwellnigs  by  private  enterprise. 
Since  that  report  was  written  the  restrictive  effect  of 
the  war  on  building  has  become  still  more  marked, 
and  it  is  feared  that  in  many  districts  in  England 
and  Wales  there  exists,  or  will  exist  on  the  conclu- 
sion of  the  war.  a  very  serious  need  lor  additional 
accommodation  for  jiersons  of  the  working  class.  The 
provision  of  this  accommodation  will  involve  difficult 
problems,  and  the  matter  has  lieen  engaging  the 
serious  attention  of  the  board  for  some  time. 

During  the  year  under  review  tlie  l>ii:iiil  ^-anctioned 
the  borrowing  by  twenty-four  local  authorities  of  sums 
amounting  in  all  to  £502,904,  for  the  purposes  of 
Part  III.  of  the  Act.  Of  this,  £5,171  represented  the 
total  of  small  loans  sanctioned  to  fifteen  local  autho- 
rities for  the  purpose  of  meeting  excess  expenditure 
on  schemes  which  had  been  already  executed  or  of 
defraying  expenses  actually  incurred  in  connection 
with  the  a.cquisition  of  land  or  the  preparation  of 
schemes  subsequently  postponed  on  account  of  the 
war.  As  regards  the.  remainder  of  the  total  amount 
sanctioned,  £462,9.30  was  required  by  six  urban  autho- 
rities for  the  purcha.so  of  approximately  108  acres 
of  land  and  the  erection  of  1,917  houses  or  tenements. 
and  £34,803  by  three  rural  district  councils  for  the 
purchase  of  .some  14  acres  of  land  and  the  erection 
of  154  houses.  The  rent  proposed  to  be  charged 
varied  from  4s.  to  13s.  Gd.  per  week. 

In  all  of  these  nine  cases,  except  one,  where  a  small 
loan  of  £800  was  sanctioned  under  special  circum- 
stances to  a  rural  district  council  early  in  the  year, 
the  houses  to  be  provided  were  urgently  wanted  in 
connection  with  war  requirements,  and  in  several 
of  them  the  schemes  were  the  outcome  of  consultation 
witli  the  liH-.il  aiUhorities  concerned,  undertaken  liy 
the  l)oaiil  (in  behalf  of  the  Admiralty  or  the  Ministry 
of  Munitions,  who,  in  view  of  the  extraordinary  con- 
ditions and  the  abnormally  increased  cost  of  building, 
secured  grants  from  imperial  funds  towards  the  cost 
of  the  schemes.  The  aaaount  of  the  grant  varied 
according  to  the  circvunstances  of  each  particular 
ca.se,  but  in  no  case  exceeded  25  per  cent  of  the  cost 
of  the  scheme,  and  in  eveiry  instance  the  contribution 
was  conditional  upon  the  reservation  of  the  dwellings, 
for  a  certain  fixed  period,  for  the  employees  in  whom 
the  department  concerned  was  more  particularly 
interested. 

In  one  of  the  cases  in  which  a  grant  was  asreed 
to  be  made  the  si  heme  has  since  been  abandoned,  and 
the  sanctions  to  the  loans  have  been  cancelled.  In 
another  inntance  it  was  arranged  that  a  firm  of  manu- 
facturers should  contiiliute  £10.000  towards  the  cost 
of  a  scheme  for  the  erection  of  dwellings. 

TOWN  PLANNING. 

As  in  the  case  of  housing,  so  in  regard  to  town 
jjlanning,  the  deterrent  effect  of  the  war  is  evident. 
Many  local  authorities  who  had  lieen  actively  em;aged 
in  preparing  town  planning  schemes,  or  considering 
proposals  for  schemes,  have  been  comjielled  to  curtail 
their  consideration  of  the  matter  owing  to  seriously 
depleted  staffs.  Although  in  some  respects  the  time 
might  lie  regarded  as  favourable  for  the  preparation 
of  schemes,  the  board  have  not  •considered  it  desirable 
to  press  local  authorities  unduly  to  go  forward  with 
their  schemes;  at  the  same  time,  they  think  it  is 
very  desirable,  in  view  of  probable  developments  after 
the  war,  that  local  authorities  should  take  every 
possible  opportunity  to  advance  their  schemes,  in 
crder  that  when  the  ojiportunity  for  building  oicurs 
progress  w^ith  building  operations  may  not  be  impeded. 

During  the  year  to  which  the  report  relates,  the 
l>oard  gave  authority  for  the  preparation  of  eighteen 
schemes  by  following  seventeen  local  authorities  in 
respect  of  areas  containing  more  than  40,000  acres 
of  land— namely.— 

Corporations  (9)  (ten  .schemes);  Birmingham,  Colne, 
Croydon,  Leeds,  Mansfield,  Newport  (Mon.),  Notting- 
haii'i,  Sheffield,  Southend-on-Sea  (two  areas). 

Urban  district  councils  (6)  (six  s.chemes) :  Becken- 
hani.  Bentle.v-with-Arksey,  Little  Hulton,  Longbenton, 
Seaton   Delaval,  Whitley  and  Monkseaton. 

Rural  district  councils  (2)  (two  schemes):  Grimsliy. 
Wrexham. 

In   addition    to    the    cases    above    mentioned    there 
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were  under  oonsidcratior.  at  the^nd  of  the  year  elevoii 
applications  by  ten  Unal  authorities  for  authority  to 
prepare  schemes  in  ro-pi'ct  of  areas  connuising  about 
ai.(t()0  acres  of  huul.  «• 

Corporations  (4)  (^f 'ur  schemes).— Salford  (2,290 
acresy.  Sheffield  (142  ;ures).  South  Shields  (8,454 
•aore.^).  West  Hartlepoul  (5,333  acres). 

Urban  District  Couiioils  (5)  (six  schemes).— Brad- 
bury and  Romiley  (tw..  areas  of  3,966  and  164  acres), 
Cheadle  and  Gatley  (4,232  acres).  Earsdon  (4.574 
acre.*).  Hale  (1.010  aii,.;),  .Southgate  (2.980  acres). 

Rural  District  Couuoil  (1)  (one  scheme).— Wrexham 
^2.251  acres). 

In  some  of  these  caso.^;  authority  to  prepare  schemes 
has  since  been  given. 

Preliminary  notices  liave,  in  addition,  been  given 
under  the  Eegulatons  by  the  following  twenty-five 
local  authorities  with  a  view  to  application  being 
made  to  the  board  for  authority  to  prepare  schemes — 
viz. : — 

Corporations  (11>. — Birkenhead.  Chesterfield.  Chor- 
ley,  Coventry.  Derby.  Middlesbroush,  Ranisgate, 
Reigate.   Sheffield.   .Slirowsbury,   South   Shields. 

Urban  District  Couiuil.';  (lo). — Acton.  Barnes,  Barry, 
Chiswiek,  Finchley.  Hayes,  Hendon,  Wembley, 
Willesden,  Wood  Green. 

Rural  District  Co\hhm1s  (4). — Doncaster,  Eastry, 
Tadcaster,  Warringtmi. 

In  a  large  number  nf  other  cases  the  information  in 
the  board's  posses.-imi  would  seem  to  indicate  that 
the  consideration  of  tli.>  matter  by  the  local  autho- 
rity has  reached  a  shitre  practically  equivalent  to  a 
decision  to  proceed  wish  a  soheme.  and  in  numerous 
other  cases  the  board  are  aw£(re  that  the  question  of 
preparing  a  scheme  li.is  been  under  consi<leration. 
In  many  instances.  Imwever,  the  matter  has  been 
deferred  during  the  pr.sent  emergency. 


ROAD  SURFACES  FOR  MOTOR  TRAFFIC. 


ELECTRIC    VEHICLE   TESTS. 

Last  year  some  intfie-ting  experiments  were  carried 
out  by  Dr.  .\.  K.  Keiiiklly  and  Mr.  ().  R.  Sehuring,  of 
the  Massachusetts  In.-titute  of  Tei^'hnology,  into  the 
properties  of  various  types  of  road  from  which  the 
importance  of  smooth  surfaces  for  motor  vehicle 
operation  are  emphasisi  d.  The  tests  were  made  with 
an  electric  delivery  wagon  weighing  under  half  a  ton, 
and  equipr>ed  with  si>li,i  tyres,  roller  bearings,  worm 
drive  and  differential  gearing.  Before  Iieing  placed 
on  the  roads,  lalinratury  tests  were  carried  out  to 
determine  the  niecli  imcal  efficiency  of  the  machine. 
from  the  battery  terniiiials  to  the  wlieol  rims,  and  this 
[)rove<l  to  Ik;  Ixitween  ijo  and  75  per  cent.  Some  of  tlie 
chief  results  have  been  published  in  the  Ekdrkal 
Worlil. 

On  tar-macadam  in  good  condition  and  wet  tlie 
tractive  resistance  ca-t-bound  varied  from  27  lb.  per 
ton,  at  12  miles  per  liour  to  .30  lb.  at  15'5  miles  per 
hour;  west-bound,  tbi-  tractive  effort  varied  between 
20  lb.  per  ton  at  10  miles  per  hour  and  24  lb.  at  14 
miles  per  hour.  On  an  asphalt  road  in  fair  condition, 
the  tractive  effort  ranged  from  20  lb.  per  ton  at  10 
miles  per  hour  to  24  Hi.  at  155  mile.'*  per  hour.  With 
tlie  asphalt  in  |)onr  r..iidition,  the  tractive  effort  was 
increased  about  10  prr  cent.  Kliminatiiig  the  air 
resistance,  a  con.staiit  tractive  effort  of  17  !b.  i)er  ton 
was  required  between  10  miles  per  hour  and  15  miles 
per  hour  on  asphalt    pavement. 

On  wwxl  Idock  paving  in  good  condition  the  tractive 
effort  ranged  from  2'J  lb.  per  ton  at  10  miles  per  hour 
to  24  lb.  at  145  miles  per  hour.  In  general,  elimi- 
nating wind  effect,  the  resistance  of  wood  bloek  paving 
was  about  15  per  cent  greater  than  that  of  asphalt. 
Brick  paving  in  good  condition  showed  a  .slight  in- 
crease in  resistance  over  the  wood  blocks,  and  with 
the  bricks  slightly  v.om  tiie  resistance  ran  up  some- 
what higher.  Tar-ma -adam  in  good  condition  showed 
about  the  same  resistance  as  an  ordinary  water-bound 
ipacadam  with  a  fine  surface  in  good  shape.  A  50 
per  cent  increase  re-\ilted  from  a  macadam  road  in 
poor  condition  throu^li  holes.  The  resistance  of 
heavi!y-oiled  macadam  roads  was  rather  high,  and 
between  7  and  13  miles  per  hour  on  a  freshly-tarred 
soft  road  the  resistai, -e  varied  b*tween  325  lb.  and 
35  lb.   per  ton.  ' 

Gravel  and  cinder  roads  showed  about  10  or  15  per 
cent  more  resistance  tlian  good  macadam.  Granite- 
block  paving  proved  lo  be  the  wor.st  road  for  mecha- 
nical  traction,   a   ronl   of  this    type  on   a  concrete 


l)ase.  but  with  sand  and  gravel  interstices,  showing 
two  and  a  half  times  the  resistance  of  asphalt  or 
wood  blocks,  the  resistance  of  a  granite  block  road 
with  cement  joints  licing  about  60  per  cent  greater 
than  that  of  asphalt.  With  a  granite  road  the  resis- 
tance increases  with  speed  when  the  still  air  resis- 
tance is  eliminated  due  to  impact  resistance.  Asphalt, 
as  stated,  gives  a  straight-line  curve  of  tractive  effort 
and  speed  between  10  and  15  miles  per  hour. 

Tho  results,  it  is  pointed  out,  generally  confirm 
previous  experioueo,  and  it  would  bo  interesting  to 
extend  them  to  ears  fitted  with  pneunuitie  tyres,  the 
results  from  which  would  no  doubt  be  better  on  the 
granite-block  paving  than  were  obtained  with  solid 
tyres. 


RAND  WATER  BOARD. 


VAAL    RIVER   SUPPLY:    A    MODIFIED    SCHEME. 

The  original  Vaal  River  Sehenie,  adopleil  by  the 
Rand  Water  Hoard  in  1913,  and  of  whieh  a  description 
appeared  in  The  Surveyor  of  December  24th  last, 
provided  for  the  erection  of  a  barrage  to  impound  a 
quantity  of  water  sufficient  to  supply  20,000,000  gallons 
a  day  for  the  Board's  purposes.  It  was  proposed, 
however,  to  take,  in  the  first  instance,  only  10,OIK),000 
gallons  daily,  and  the  plans  and  estimate.'*  originally 
framed  by  the  Board's  Chief  Engineer,  Mr.  W.  Ingham, 
M.iNST.o.E.,  M.i.MErn.E.,  included  the  plant  and 
machinery  necessary  to  deal  with  that  quantity  of 
water.  The  estimated  cost  was  £1,250,000.  of  wiiieh 
111,146,707  was  for  engineering.  The  estimated  working 
costs  were  4'.376d.  per  I.OOO  gallons,  or  a  total,  including 
the  annual  fixed  charges,  of  8'965d.  per  1,000  gallons 
pumped   to  the  Rand. 

The  preliminary  arrangements  in  connection  with 
the  coiinnencement  of  the  scheme  referred  to  above 
had  been  made  by. July,  1914;  the  outbreak  of  the 
J'iuropean  war  on  August  '1st  Following,  however, 
made  it  quite  impossible  for  the  Board  to  rai.se  a 
loan.  Tho  immediate  aocompli.shmcnt  of  the  Board's 
purpose  having  been  thus  defeated,  the  important 
question  shortly  afterwards  arose  what'  measures,  if 
any,  could  be  adopted  to  prevent  the  difficulty  likely 
to  be  experienced  in  keeping  paice  with  consumers' 
demands  during  the  war  period,  and  until  a  loan 
could  be  raised  and  the  Vaal  River  scheme  completed. 
During  the  three  previous  years  the  rainfall  on  the 
Raiul  and  in  the  Transvaal  generally  was  very  scant.v, 
and  on  many  occasions  during  that  period  Ihe  interests 
of  the  towns  and  mines  supplied  by  the  board  suffered 
severely,  owing  to  the  inability  of  the  board  to  meet 
their  full  requirements.  In  order  to  prevent  a  recur- 
rence of  this  >ind<>sirable  state  of  affairs,  investigations 
have  been  carried  on  with  the  object  of  obtaining 
further  temporary  supplies,  as  an  insurance  again.st 
a  shortage,  during  the  late  winter  and  early  summer 
months  of  each  year.  Out  of  tlie.se  investigations 
arose  a  proposal  to  borrow  from  the.Iioard's  redemp- 
tion fund  sufficient  money  to  construct  a  modified 
Vaal  River  .scheme,  which  would  provide  siu'h  a  .supply 
of  water  as  would  be  likely  t,o  secure  the  board's 
consumers  against  a  shortage  for  some  years  to  come. 
On  enquiring  further  into  this  proposal  from  the 
engineering,  financial  and  legal  points  of  view,  it  was 
found  practicable  and  was  adopted  by  the  board  in 
March  last,  subject  to  certain  minor  reservations. 

This  modified  schenlo  provides  for  the  erection  at 
the  Lindiqun  site  of  the  barrage  designed  in  connec- 
tion with  the  original  Vaal  River  scheme  for  impound- 
ing a  quantity  of  water  sufficient  to  supjily  20,000,000 
gallons  a  day,  but  it  is  proposed  only  \a  instal  plant 
and  machinery  for  pumping  and  otherwise  dealing 
with  a  first  instalment  of  about  5,000,000  gallons  a  day. 

ESTIMATED    COST. 

The  cost  of  this  modified  scheme,  as  estimated  by 
the  chief  engineer  at  the  prices  ruling  in  November, 
1915,  is  £770,843,  including  interest  on  cost  during 
construction,  about  .£39,000;  an  amount  of  £13,000, 
the  value  of  pipes  in  stock;  and  approximately 
£42,000  already  expended-  on  the  collection  of  data, 
legal  and  Parliainentary  expenses,  the  erection  of 
measuring  weirs,  and  on  other  minor  works  and 
.services  cla'.ssifled  under  the  head  of  preliminary 
expenses. 

The  annual  working  cost  for  the  .schemfi  i.s  estimated 
at  4'6d.  per  1,000  gallons,  as  compared  with  }-376d.  per 
1,000  gallons  for  tho  10.000,000  sallons  Dcr  day  sclieme. 
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Diagrammatic  Statistics  for  IMunicipal  Engineers.' 

By    REGINALD    BROWN,    m.inst.c.e.,    m.i.mech.e.,  f.s.i.,  f.r.san.i.,  Surveyor    and    Eugiueer 
to  the  Southall-Norwood  Urbiln  District  Council, 


The  author  puts  forward  tliis  paper  with  a  certain 
amount  of  hesitation,  as  tlie  subject  is  too  wide  to 
be  dealt  with  as  fully  as  it  de.serves  in  a  small 
compass,  but  he  offers  no  apology  for  introducing  it 
for  discussion  among  his  colleagues,  as  it  is  a  subject 
which  is  of  interest  to  the  whole  of  the  profession, 
and  probably  no  more  suitable  time  can  be  found  for 
its  presentation  than  at  an  annual  meeting  of  the 
institution. 

The  use  of  diagrams  or  charts  to  show  at  a  glance 
the  records  and  results  of  any  particular  department 
is  invaluable,  as  by  their  use  it  is  possible  to  gain 
a  considerable  amount  of  information  with  greater 
facility  than  by  comparison  of  mere  figures  only. 
Such  a  method  also  enhances  collective  information, 
because  of  the  facility  in  detecting  inconsistencies 
requiring  remedy. 

To  the  individual  municipal  engineer  the  use  of 
charts  in  his  own  work  must,  to  say  the  least,  be  of 
benefit;  bnt  if  standard  charts  could  be  devised 
by  which  comparisons  with  other  towns  could  be 
made,  possibly  their  value  would  be  much  increased, 
especially  if  the  information  contained  therein  is 
combined  with  the  knowledge  of  the  conditions  under 
which  the  chart  has  been  produced. 

Unfortunately,  there  is  a  total  absence  of  a  set  of 
general  standard  charts  in  the  municipal  engineering 
profession,  but  it  does  not  stand  alone  in  this  respect 
by  any  means. 

It  would  make  this  paper  too  long  to  put  before  the 
members  the  whole  series  of  charts,  &c.,  designed 
and  used  by  the  author  for  record  purposes,  and  he 
must  therefore  content  himsdf  with  dealing  with  the 
subject  in  somewhat  of  a  general  manner,  giving  a 
few  examples  showing  how  information  can  be  con- 
veyed pictorially,  and  trusts  that  quite  sufficient  will 
be  said  to  form  a  basis  for  destructive  and  construc- 
tive critioi'sm. 

GENERAL. 

The  author  has  been  in  the  habit  for  many  years — 
and  he  is  not  alone  Jn  this  respect — of  keeping  an 
accurate  record  of  the  costs  incurred  in  the  various 
branches  of  liis  department,  and  consequently  can  at 
a  moment's  notJee  ascertain  how  and  why  the  costs 
have  varied  from  year  to  year.  This  not  only  neces- 
sitates— in  showing  the  particulars  pictorially — the 
main  headings  for  each  year,  ibut  also  charts  for  each 
heading  containing  the  items  anaking  up  the  total  of 
the  heading,  and  although  this  dnvolves  a  certain 
amount  of  labour,  the  advantages  gained  more  than 
compensate  for  the  trouble  taken. 

As  an  example  of  his  meaning,  the  author  has  (in 
Fig.  1)  selected  certain  divisions  of  his  department 
and  given  the  comparative  costs,  &c.,  for  five  years, 
not  only  in  chart  form,  but  combined  with  detail 
figures — a  combination  which  he  considers  to  be  of 
greater  value  than  a  mere  chart  or  figures  only.  A 
glance  at  such  a  chart  as  this  wifll  direct  one's  atten- 
tion to  tlie  abnormal  dncrease  or-  decrease  in  expendi- 
ture in  any  year  in  any  particular  department,  and 
will  cause  the  municipal  engineer  to  inquire  further 
the  reasons  of  such  increase  or  decrease. 

The  author  has  chosen,  at  random,  removal  and 
disposal  of  house  refuse  (dusting)  and  sewage  disposal 
as  examples  of  the  information  which  can  conveni- 
ently be  shown  by  charts,  d't  being  understood  that 
other  departments  can  he  treated  in  a  similar  manner. 


As  previously  stated,  to  read  a  chart  properly  one 
must  understand  the  conditions  under  which  the 
chart  has  been  constructed.  Thus,  in  the  author's 
district,  the  work  of  "  dustiii}:  "  is  carried  out  on  the 
principle  of  "direct  labour  and  contract."  The  dis- 
trict is  divided  into  five  sub-districts,  which  are 
attended  to  "by  two  men  and  horse  and  cart.  One  of 
the  men  is  employed  direct  by  the  council,  which 
Ijrovides  a  "  two-yard  "  covered  cart,  the  other  man 
wfth  horse  and  harness  being  provided  under  con- 
tract at  a  "rate  per  day."  The  refuse  is  carted  to 
shoot,  but  this  matter  is  referred  to  hereafter  in  dis- 
cussing details. 

Chart  1  shows  there  has  l^een  a  great  increase  in 


the  co.st  of  this  work  during  the  five  years  under  re- 
view, but  does  not  convey  any  idea  of  the  items  which 
have    caused    the    increase.    To   do   this   Chart   2  is 
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required,   and   this  at    a    glance  will   show   that  the 
increase  has  largely  takon  place  in  two  items— viz., 
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cost  of  .shoot  and  hor.-^f   hire.     A  .study   of   the   iteju- 
separately  will  be  of  intiif^st. 

LAi;0UB. 

In  spite  of  the   fact   tl,at  the  population   ha.s  in- 


creased, and  henoe  the  number  of  loads  removed,  the 
labour  item  remain.-;  in'^ictically  the  same,  and  the 
fost  of  removnl  on  this  item  is  probably  carried  out 
as  eeonomit'ailly  as  luissible  iinder  the  circumstances. 
Chart  2B  sliows  that  in  labour  the  cost  per  head  of 
population  has  been  reduced  by  -lad.,  and  if  repre- 
sented by  yards  by   Old. 

HORSE    HIRE. 

The  charge  for  horse  hire  has  gone  up  considerably. 
In  1910-11  the  price  paid  per  day  for  horse  and  man 
was  only  8s.,  whereas  in  1914-15  it  had  increased  by 
25  per  cent  to  10s.  (1915-lG  the  charge  is  13s.  per  day). 
The  effect  of  this  upon  the  cost  of  removal  is  such 
that— as  shown  in  Chart  2B— the  charge  per  head  of 
population  and  i>er  cubic  yard  has  increased  from 
422  and  13-37  respectively  iii  1910-11  to  584  and  1976 
respectively  in  1914-15. 

Obviously,  however,  this  cannot  all  be  due  to  the 
charge  per  day  for  horse  hire,  »as  the  rate  has  only 
increased  25  i)cr  oeiit.  while  the  cost  per  yard  has 
increased  more  than  50  per  cent.     Hence  part  of  the 
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.ncrease  is  due  to  some  caitee  outside  this— viz.,  extra 
horse  hire  due  to  longer  distance  of  cartage  to  shoot. 
As  3Jd.  per  yard  is  paid  for  "shooting"  refuse  in  a 
lirickfield  outside  the  district.  Chart  2B  shows  clearly 
it  was  not  until!  1912-13  that  practically  all  the  refuse 
was  disposed  of  in  this  inanner,  in  previous  years 
the  shoots  being  "  haphazard"  ones.  The  extra  cost 
of  cartage  is  a  very  serious  one,  as  it  is  entirely  due 
to  distance  of  shoot  (the  ordinary  labour  being  the 
:~ame)  and  extra  cliarge  for  horse  hire.     ,■ 

The  obvious  conclusion  is  that  it'  the  amount  is  to 
he  reduced  some  other  and  cheaper  method  of  collec- 
tion (cartage)  must  be  adopted,  if  possible,  and  the 
authority  carry  out  the  whole  work  by  direct  labour. 
(Jne  other  interesting  fact  may  be  mentioned.  The 
author's  authority  has  for  many  years  past  provided 
liortable  dustbi'ns  to  each  house  at  the  cost  of  the 
gcnera/l  rate-payer.  The  charts  show  the  cost  to  be 
viTy  moderate,  the  average  per  liead  of  population 
|.cr  annum  being  -Slid.,  or,  say,  4d.  per  hou.se  of  five 
persons,  and,  considering  the  first  cost  of  the  bins  to 
be  4s.  5d.  each,  the  average  life  of  each  bin  may  be 
taken  as  thirteen  to  fourteen  years.  The  actual  life 
of  a  bin,  of  course,  depends  upon  the  care  with  which 
it  i's  used;    some  bins  in  the  author's  district  have 
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been  in  use  more  than  twenty  years,  and  arc  still  in 
good  condition. 
As  the   number     of    loads    of    refuse     is   carefully 
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A  to  F— In  pence  per  load.  G — In  pence  per  ton.  H — In 
pence  per  ton.  A  to  H— Marginal  x  10.  K  to  P — Marginal 
No.   X   1,000. 

A— Total  cost  collection  anil  disposal.  B— Collection  only 
(including  collectors,  shootei-s.  horse  and  stable,  proportion 
of  clerks,  &c.).  O— Cost  collection  (horse  and  stable  only). 
D— Cost  Collection  (B— C).    E— Cost  disposal  (all  shoots).     F— 

Cost  other  charges.  G — Barge  rates.  H — Rail  rates.  J — ( ). 

K — Total  loads  collected  and  disposed  of.  L— Total  loads 
collected  and  disposed  of  l)y  barge.  M — Total  loads  collected 
and  disposed  of  by  rail.  N— Total  loads  collected  and  dis- 
posed of  by  destmctor.  0 — Total  loads  collected  and  disposed 
of  to  chargeable  shoots.  P— Total  loads  collected  and  dis- 
posed of  to  free  shoots.    11—  ( ). 

Fig.  3.— House  Refuse   Collection   and   Disposal. 


checked,  it  may  interest  the  members  to  know  the 
amount  of  refuse  made  per  head  per  annum:  — 

In  1910-11,  8-53  cub.  ft. 

In  1911-12,  8-63  cub.  It. 

In  1912-13,  8  cub.  ft. 

In  1913-14,  8  cub.  ft. 
The  results  are  consistent  with  the  growth  in  popu- 
lation. The  author  thinks,  however,  that  the  slight 
decrease  is  due  to  the  gradual  increa.s6  in  the  u.se 
of  the  "  gas  cooker  "  in  the  summer  and  the  greater 
care  experienced  liy  the  householder  in  burning  all 
combustible  material  in  the  kitchener  in  the  winter 
months;  this  is  evidenced  by  careful  observation  of 
the  class  of  material  removed,  and  the  record  uniform 
number  of  loads  removed  each  week. 
As    another    and   probably   better    idlustration,    the 
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Fig.  4.— JC'ost    of    Sewage    Disposal. 

author  is  able  to  give,  by  the  courtesy  of  Mr.  W. 
Oxtoby,  m.tnst.c.e.,  the  borough  engineer  of  Camber- 
well,  a  valuable  chart  (Fig.  3)  showing  the  various 
particulars  relating  to  house  refuse  as  obtainable  in 
that  district.  The  diagram  speaks  for  itself. 
sewage  disposal. 

At  how  many,  or  rather  at  how  few,  sewage  works 
are  proper  and  complete  records  kept  ?  And  yet  how 
much  of  a  correct  understanding  of  the  economical 
and  efficient  disposal  of  sewage  depends  upon  accu- 
rate records  and  statistics.  It  ought  to  be  possible 
to  know  the  exact  amount  of  sewage,  &c.,  received  at 
a  works  and  how  the  whole  is  treated.  To  do  this 
efficiently  entails  ^  great'  deal  of  labour,  but  when 
once  a  system  has  been  adopted  and  methodically 
followed  the  labour  is  minimised. 

In  Chart  4  the  author  gives  a  "cost"  diagram 
of  the  main  items  covering  a  period  of  five  years, 
but  to  show  all  the  details  as  to  the  variations  in  the 
amounts  each  year,  and  their  importance,  it  is  neces- 
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?;iry  to  have  separat-e  ditail  charts  for  each  iUmh. 
Thus  the  cost  of  "  pressint;  "  in  the  cliart  (4)  does  not 
include  labour,  but  it  inoliules  press  oloth,  lime  used 
for  pressing,  and  gas  used  ny  engine  compressor,  and 
the  detail  diagram  would  show  the  proportion  of  these 
together  with  the  amount  of  sludge  pressed  and 
the  cost  per  ton,  together  with  other  useful  informa- 
tion. 

Again,  as  to  pumping,  in  the  chart  (4)  the  item  does 
not  include  labour,  but  only  the  cost  of  the  gas  con- 


showing  the  working  of  each  department.  Under  this 
hitter  head  a  few  details  may  not  be  out  of  place. 

The  author  has  in  use  a  diagram  which  shows  the 
various  known  processes  of  purifieation  of  sewage, 
and  as  a  similar  diagram  can  be  utilised  to  show  the 
method  lin  use  at  any  other  works,  he  offers  this  sug- 
gestion to  his  eolleagues.  Such  a  diagram  the  atithor 
suggests  might  be  in  the  form  shown  in  Chart  5. 

Owing  to  the  difficulty  and  expense  of  reproducing 
colours  the  chart  has  had  to  be  printed  in  Waek  lines 
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and  characteiisbic  marks  only.  (In  the  original  chart 
colours  are  used.)  Such  a  diagram  shows  at  a  glance 
the  information  desired.  At  the  works  chosen  for 
illustration  the  sewage  is  delivered  both  by  gravita- 
tion and  pumping.  The  latter  is  only  a  small  item, 
and  evidently  consists  of  domestic  sjewage,  with  the 
addition  of  a  small  quantity  of  rain  water  daring 
storms. 

The  inflow  from  graviitation  consists  principally  of 
domestic  sewage,  but  there  is  a  fair  proportion  o'f  sub- 
soil water  and  some  trade  wastes,  and  rain  water  in 
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times  Of  storms.  The  [H'climinary  treatment  is  by 
detritus  tanks,  •continuous  precipitation  and  quiescent 
sedimentation,  the  main  portion  of  effluent  being 
treated  throush  struinii»s'  fillers  and  jjercolating 
filters,  although  small  portions  are  treated  through 
first  contact  and  land,  and  land  only. 
The  main  tre^atment  of  the  sludge  is  by  pressing, 


main  it&ms  of  the  treatment  adopted.  To  have  proper 
details,  records  and  charts  should  )>©  kept  showing 
tlie  rainfall,  the  maximum  and  nuinimum  tempera- 
tares,  the  duty  of  tlie  engines,  pumps,  &c.,  the 
cleansing  of  the  various  tanks,  the  amount  of  sludge 
produced,  the  duty  of  the  filter  presses  (if  any),  the 
flow    at   various  'periods    and   jjlaoes,    the   treatment 
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VND  Presses  are  at 


while  a  small  amount  i-  ili-;tilt  with  in  lagoons  and 
on  land. 

A  humus  tank  is  also  in  use. 

From  a  brief  inspection  the  members  will  see  how 
the  diagram  can  be  made  applicable  to  their  own 
works. 

The  diagram  does  not  liy  any  means  show  all  the 
information  required  lin  an  up-to-date  sewage  works, 
and  it  is  not  int-ended  to  do  so,  but  it  does  show  tlie 


adopted,  and  the  results  of  the  various  steps  in  the 
ijrocess  of  purification,  as  well  as  the  final  results 
of  treatment  liefore  discharge  linto  a  stream. 

The  author  gives  in  Chart  6  a  diagram  kept  by  him 
to  show  the  times  of  iminping,  &c.,  from  which  much 
interesting  information  may  be  gained. 

SEWERAGE. 

Every   muniicipal  eufjineer  should,  of  course,  have 
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a  correct  plan  of  the  sowers  and  surface-water  drain- 
ace  of  his  district,  fli.nvingthe  positions  of  the  man- 
holes, lampholes.  flusliing  tanks.  fln.«hing  valves,  vent 
pipes  and  such  like,  t  <e 'ther  with  the  sizes  and  incli- 
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f.SPLANATION. 

ii.;hIs.  B — Mileage  macadam  roads. 
iKM  idam  roads,  flints.  D — Mileage 
!■■  I'ls  (wood,  asphalt,  setts).  E— Cube 
ill'  'if  granite  roads.  F— Cube  yards 
it  p.ads.  G— Total  cost  per  mile  in 
II  I  ost  per  mile  in  pounds  (revenue 
71  lie  in  pounds  (capital  account). 

V-    Maintenance   (Mir.F.AGE 
AMI  Costs}. 


nations  of  each  and  cv.  i  •  length,  and  the  invert  levels 
at  every  manhole  oi  :'-  every  change  of  direction. 
Besides  the  plan,  re<oMl-  would  also  be  kept  in  book 
form  showing  lengtn.-,  i/.es,  inclination,  invert  levels, 
.lurface  levels,  construction,  manholes,  &c.,  so  that  at 
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Explanation. 

A — Total  mileage  of  roads.  B — Mileage  macadam  roads 
(granite).  C— Mileage  macadam  roads  (flints).  D — Mileage 
macadam  roads  (paved).  E — Total  cost  per  mile  (marginal 
No.  xlO).  F — Cost  of  collection  and  disposal  in  potinds  per 
mile  (marginal  No.  x  10).  G — Cost  of  collection  (sweepers, 
shootmen,  hoi'se  and  stable,  proportion  of  depot  clerks,  &c., 
wages),  (marginal  No.  '10).  H — Cost  of  disposal  only  in  pounds 
per  mile  (marginal  No.  x  10).  J — Cost  of  sweeping  only  in 
pounds  per  mile  (shootmen, sweepers, &c., no  horse  and  stable), 
(marginal  No.  xlO).  K— Cost  of  horseand  stablein  pounds  i)er 
mile  (collection),  (marginal  No. xlO).  L — Cost  of  watering  in 
pounds  per  mile  (team  hibour,  water.  &c.),  (marginal  No.xlO). 
M — Cost  of  other  chartces  in  pounds  per  mile  (marginal  No.x 
10).  N— Total  days  rainfall  registered  (marginal  No.  xlO).  O— 
Total  rainfall  in  inches  (marginal  No.  x  10).  P— Total  loads 
collected  and  disposed  of  (marginal  No.  x  1,000).  R — Loads 
to  barge  (marginal  Sn.  y  1,000).  S—Loads  to  chargeable 
shoots  (marginal  No.  x  1,000).  T — Loads  to  free  shoots 
(marginal  No.  x  1,0001.  U— Barge  rates  of  disposal  (in  pence 
per  1,000  tons),  (marginal  No.  x  1,000). 

Fio.  8.— Highways   Cleansing,    Scavenging, 
Watering  (.Mileage,  Costs,  &c.). 
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short  notice  particulars  as  to  any  part  of  tli<?  system 
could  easiily  be  ascertained. 

For  'convenience  in  designing  extensions  of  a 
system,  whether  by  the  local  authority  or  private 
landowners,  a  line  diagram  showing  the  various 
pewers,  sizes,  and  dischariring  capacities  when  flow-, 
ing  full  is  of  great  value,  and  if  kept  up  to  date  \Vill 
indicate  at  a  glance  when  a  sewer  is  receiving  its  full 
quota. 

For  maintenance  purposes  a  careful  municipal  engi- 
neer will  have  prepared  definite  instructions  for  the 
order  of  "flushing,"  with  positions  where  the  flushing 
operations  are  to  take  jilace  to  give  efficiency  with 
economy,  and  will  have  daily  reports  from  the  sewer 


length  of  sewer,  and  from  tlie  information  thus  gained 
an  annual  diagram  could  conveniently  be  devised  to 
illustrate  the  variations  year  by  year,  with  explana- 
tory notes  as  t«  any  exce.-^sive  expenditure. 

HIGHWAYS     (maintenance,     CLEANSING,     SCAVENGING 
AND    WATERING). 

At  the  present  time  prolxibly  the  want  of  convenient 
forms  in  which  records  should  be  keiit  is  felt  more  in 
highways  than  in  any  other  department  of  the  muni- 
cipal engineer ;  in  fact,  the  Roads  and  Tramways 
Committee  of  the  institution  ask  members  to  send  to 
the  secretary  copies  of  the  forms  in  which  they  keep 
their     statistics     of     road      upkeep,      maintenance, 
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Explanation. 
A— Main  wood-paved  roads.    B — All  wood-paved  roads.    C^Bye  wood-paved  roads.    D— Asphalt-paved  roads.     E— Sett- 
paved  roads.     F — Macadam  roads  ('bus  and  other  heavy  traffic).     G — Macadam  roads   (other  than  above).     H — ( ). 

Fig.  9. — Cleansing    and    Scavenging — Various  Classes  of  Roads. 


fiushers  as  to  which  sewers  have  been  flushed,  and  if 
any  are  omitted  as  to  reason  of  omission,  and  any 
defects  which  may  have  been  noted.  Correct  daily 
returns  would  also  be  made  as  to  the  number  of  loads 
or  the  amount  of  water  used  at  each  flushing  station, 
together  with  the  source  of  each  load  or  quantity  of 
water  used. 

When  a  flushing  van  is  in  use  it  is  possible  to 
arrange  tor  very  accurate  diagrammatic  charts  to  be 
kept  of  the  quantity  of  water  used  from  any  source. 
From  these  records  the  municipal  engineer  will  be 
able  to  set  up  a  diagram  to  show  the  cost  of  flushing 
operations  and  how  the  cost  is  allocated — against 
manual  labour,  team  labour  or  mechanical  haulage, 
water  and  repairs  to  plant,  week  by  week — together 
with  the  proportionate  times  actually  spent  daily  by 
the  flushers  in  travelling  and  in  flusliing  operations. 

Again,  as  to  repairs  and  maintenance  of  sewers,  all 
details  of  expenditure  woidd  be  kept  against  each 


cleansing,  watering,  tarring,  &c.,  so  as  to  assist  them 
in  preparing^  suggestions  for  securing  uniformity  in 
practice.  The  type  of  diagram  or  diagrams  depends 
upon  the  information  to  be  contained  in  the  suggested 
records ;  but  the  author  cannot  forbear  reproducing 
.some  interesting  charts  on  the  lines  and  from  infor- 
mation kindly  supplied  to  him  by  Mr.  W.  Oxtoby, 
M.iNST.c.E.,  the  borough  engineer  of  Camljerwell,  as 
specially  applicable  to  highways  (Charts  7,  8  and  9). 

DISPOSAL    OF    REFUSE. 

No  reference  has  been  made  in  the  preceding  pages 
to  the  use  of  destructors  for  the  disposal  of  refuse, 
and  this  is  intentional,  because  the  many  details  re- 
quired to  be  dealt  with  would  enlarge  this  paper 
beyond  the  time  which  can  .be  allowed  for  its  con- 
sideration. 

The  analysis  of  destructor  results  entails  a  con- 
siderable amount  O'f  labour ;  tecords  have  to  be  kept 
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o1  the  amount  of  refuse  do 
cost  of  the  labour  involved 
retu<<),   labour  and   material 
:ind  maintenance  of  the  plan 
hem?,   the   generation   and 
lieat.  the  cost  of  the  dispos; 
Although   many    valuable 
li#hed   from   time  to   time    i 
the  institution,  the  membor- 
Ihey  do  not  convey  by  any  i 
of  the  comparative  value  of 


livered  day  by  day,  the 
in  tlie  destruction  of  the 
>  required  in  the  repair 
t,  the  cost  of  the  various 
utilisation  of  the  waste 
il  of  the  clinker,  &c. 

results  have  l>een  pub- 
n   the  "  Pro<'cedings"   of 

will  probably  agree  that 
leans  any  very  great  idea 
a  particular  type.    To  do 


rated  from  the  heat,  which  would  otherwise  be 
wasted,  and  many  other  items  of  interest  and  value. 
All  these  records  can  conveniently  be  represented  by 
diagrams. 

BATHS    AND    WASH-HOUSES. 

Although  baths  and  wash-houses  are  not  as  a  rule 
erected  to  pay  their  way.  it  is  always  useful  to  know 
exactly  to  what  extent  the  baths,  &c.,  are  us<<d.  day 
by  day  as  well  as  year  by  year,  and  also  the  expendi- 
ture on  the  various  departments.  Thus,  in  some  dis- 
tricts   there    are    separate    establishments    of    public 
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Explanation. 
A— Bathers,  men.     B— R-nthers.  women.    C— Bathers,  boy?.     D—Bathers,  cirls.     E— Bathers,  totals.     J— Expenditure, 
labour.     K— Expenditure,   wat.r.     L— Expenditure,  miscellaneous.      M— Expenditure,   totals.      S— Receipts,   bathing    fees, 
except    school    children.      'I— Heceipts,  bathing    fees,    schoolchildren.     U— Receipts,  miscellaneous.     V— Receiiits,  totals. 

Fig.  10. — Bath  Returns. 


this  it  is  necessary  for  o'>ii 
records  to  be  kept  over  a 
mu.st  I)e  tabulated  on  a  -\ 
sideration  must  be  given  !■ 
refu.-e  destroyed  in  the  v:n 
ever,  not  the  time  to  go  int^ 
parative"  basis— space  will 
rhumi. 

A  careful  municipal  engin 
of  the  weight  of  refuse  d'-Vw 
tor;  he  will  also  know  how 
•■>een  charged  and  clinker<-d. 
a.shes  and  fine  dust  removi 
of;  he  will,  further,  have  t!i 
against  the  various  items.  ; 
making  and  utilisation  of 


ijdete  and  accurate  daily 
I'jng  period;  such  results 
-tematic  basis,  and  con- 
>  the  varying  qualities  of 
ious  types.  This  is,  how- 
I  the  question  of  a  "  com- 
only  permit  of  a  general 

i'i>r  will  have  records  kept 
■red  daily  to  the  destruc- 
iiiany  times  each  cell  has 
md  the  weight  of  clinker, 
'.  and  how  it  is  disposed 
•  labour  charges  allocated 
'  'ords  will  be  kept  of  the 
the  steam   (if  any)  gene- 


wash-houses,  covered  baths  (swimming  and  slipper), 
or  open  baths,  each  of  which  lequire  different  treat- 
ment;  it  is  not  possible  to  go  into  full  details. 

The  author,  however,  submits  the  particulars  re- 
lating to  the  open  baths  erected  and  worked  under 
his  supervision.  Chart  10  shows  the  workings  for 
three  seasons,  the  details  being  obtained  from  daily 
and  weekly  records.  The  use  of  the  feaths  day  by  day 
during  191.5  is  illustrated  by  the  diagram  exhibited. 

Many  other  forms  of  diagrams  can  Ije  utilised  by  a 
municipal  engineer  to  assist  him  in  carrying  out  his 
multifarious  duties.  Key  plans  of  a  district  are  very 
useful  in  arranging  for  the  collection  of  refuse,  flush- 
ing sewers,  removal  of  snow,  position  of  street-name 
plates,  vent  pipes,  fire  hydrants,  lamps,  kc,  a  few 
illustrations  of  which  arc  exhibited. 
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FERRO-GONCRETE   BRIDGE    GONSTRUGTION    IN 
ESSEX. 


NEW   STRUCTURE   OVER   RIVER   COLNE. 

One  of  Uie  fii'.~t  fono-t-oiKTete  bridges  built  on  the 
Mouchel-Hennebiqne    system   for   the   Essex   County 


View   of  Earl's  Colne  Bridge. 

Council  cros.ses  the  river  Colne  at  Colne  Ford,  Earl's 
Colne,  a  pleasantly  situated  village  several  miles 
above  the  important  town  of  Colchester. 


DATU/^     /.//V£ 
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Tlie  view  rei>roduced  herewith  is  from  a  photo- 
i^raph  oi  the  finislied  structure,  and  gives  a  good 
idea  of  the  bridge  and  the  pleasing  manner  in  which 
it  harmonises  with  a  particularly  attractive  piece  of 
river  scenery. 

The  bridge  formerly  existing  on  the  same  site  was 
a  timber  s,tructure.  and  although  this  was  originally 
sntticient  for  the  traffic  requirements  prevailing  at 
the  time  of  its  construction, 
the  design  was  not  of  con- 
venient character,  as  the 
bridge  formed  a  very  awk- 
ward angle  with  the  mahi 
highway.  Moreover,  it 
was  of  insufficient  strength 
for  modern  vehicles,  .and 
owing  to  progressive  decay 
it  had  become  unsafe  for 
use,  in  spite  of  all  that 
could  be  done  in  the  way 
of  repairs  and  strengthen- 
ing work. 

Consequently  the  Essex 
County  Council,  on  the 
advice"  of  their  surveyor. 
Mr.  Percy  J.  Sheldon, 
M.iNST.c.E.,  decided  upon 
the  construction  of  an 
entirely  new  bridge  in 
Mouchel-Hennebique  ferro- 
concrete, the  initial  cost  of 
which  is  about  the  same 
as  that  of  good  timber 
work,  and  the  ultimate 
cost  very  much  less,  owing 
to  the  permanent  endur- 
ance of  the  material  and 
the  immunity  it  provides 
from  annual  maintenance 
charges. 
Ojhe  old  bridge  was  less 
than  20  ft.  wide,  and  necessitated  a  corresponding 
reduction  in  the  width  of  the  highway,  the  alignment 
of  which  has  been  much  improved  since  the  comple- 
tion of  the  ferro-concrete 
bridge  with  a  width  of 
30  ft.  In  addition  to  the 
straightening  of  the  main 
road,  the  new  bridge  makes 
provision  for  the  passage 
of    the    heaviest    mechani- 
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Fig.  1. — Longitutlinal  Section. 
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Fig.  2.— Cross  Section. 

Earl's  Colne   Bridge. 


Fig.  3.— Section  of  a  Typical 
Counterfort. 


ArcrsT  18,  1916. 


AND  COUNTY  ENGINEER. 


147 


The  Surveyor 

BnA  rDunlclpnl  -ini  dounte  Cngfnccr. 


CHIEF    CONTENTS. 

American  Electrolytic  Sewage  Disposal  Plant 

Apjtointments  Vacant        ...        

Correspondence  

Cowljrd  Water  Board  Bill 

De-Tinning  Company's  Scheme  

Diagrammatic  Statistics  for  Mumcipa]  Engineers  ... 
Ferro- Concrete  Bridge  Constructi'Mi  in  Essex 
Highway  Obstruction  :  Liability  f'l- Accident 

Housing  and  Town  Planning  in  UM.'.ltJ 

Housing  in  Liverpool  

Law  Notes  and  Queries      

Local  GoTernment  Board  Inquiries       , 

Meetiugs  

Municipal  Contracts  Open 

Municipal  Work  in  Progress  and  Projected 

Omnibus  Boutes       

Personal  

Band  Water  Supply 

Boad  Surfaces  for  Motor  Tralfi*' 

Sett  Paving:  Foimdalions  ..  

Steam  Tractors  r.  Horse  Haul.iire         

Surveyors'  Petrol  Allowances       

Surveyors  :  Their  Security  of  Tenure  and  Defence 

Tenders  for  Municipal  Works  or  Supplies     

Things  One  would  Like  to  Know  


oally  propelled  vehicle?  at  present  in  use  or  that  are 
likely  to  be  introduced  at  any  iuture  time. 

.\  trial  lx)rehole  inado  fur  the  puriio.se  of  a.^cortain- 
iiig  the  nature  of  the  siili.-fiil  was  carried  to  a  depth 
of  13  ft.  l)elo\v  the  surfa<e.  with  the  result  that  the 
subsoil  was  found  to  cdiisist  of  loam  to  a  depth  of 
6  ft.;  after  this  came  a  2-lt.  layer  of  clay  and  mud, 
and  then  a  deposit  of  mud  to  which  no  Iwttom  was 
encountered.  It  was  evident,  therefore,  that  sl>ecial 
care  would  have  to  be  bestowed  on  the  foundations  of 
the  bridge,  but  this  involved  no  difficulty  in  connec- 
tion with  ferro-concrete.  which  is  specially  adapted 
to  foundation  work  in  unstable  soil. 

The  bridge  proi)er  is  4ii  ft.  long  between  abutments 
by  30  ft.  wide  from  paririiet  to  parapet. 

Figs.  1  and  2  are  le-peetively  longitudinal  and 
eross-se<-tions  of  the  bridge  proper.  Each  abutment 
is  founded  on  three  14-in.  sijuare  ferroK-oncrete  piles, 
which  are  continued  iip^^ard  as  columns,  measuring 
14  in.  by  9  in.  in  cross-.-.ction  to  the  top  of  the  abut- 
t;  monolithic  with  a  con- 
1.  thick,  connected  with  the 
The  columns  are  spaced 
centre,  and  l>etween  them 


nient,   the  columns    be 
tinuous  curtain  wall.  .')  in 
wing  walls  described  lati  i 
12  ft.  apart  from  centre  l' 

the  wall  is  stiffened  by  two  rectangular  counterforts, 
each  with  a  cross-section  of  9  in.  by  6  in.  Thus  the 
wall  has  a  series  of  sliffeners  at  regular  intervals  of 
6  ft.  a)iart.  It  is  carried  at  the  base  by  a  ferro- 
concrete footing  beam,  Ki  in.  wide  by  8  in.  deep,  sup- 
ported by  the  foundatimi  piles,  and  connected  with 
the  wing  walls  at  eaeli  end. 

The  top  of  each  alnitui.nt  is  finished  by  a  coping 
which  is  virtually  an  extension  of  the  bridge  decking. 
The  whole  of  the  work  d'serilied  above  is  reinforced 
in  accordance  with  sl;in(lard  Mou<hel-Hennebiqne 
practice,  which  provide  -  in  a  scientific  manner  for 
resistance  to  all  possibl.-  -tresse«^  in  the  structure. 

As    represented     in    tl:e    longitudinal    section,    the 
bridge  comprises  three  .-|iaiis,  13  ft.  9  in.  from  centre 
to  centre  of  the  piles,  llie  longitudinal  beams  being 
8  in.  wide  by  14  in.  deep. 

illy  by  a  .series  of  transverse 
in.  deep,  spaced  3  ft.  3  in. 

iiid  the  decking  slab,  7  in. 

-  compression  flange  for  the 


continuous  and  mea.suriii 
They  are  connected  latei 
beams,  6  in.  wide  by  I: 
apart  centre  to  centre. 
thick,  forms  a  continuoi 
entire  series  of  lieams. 

Fig.  2  further  illustral. 
the  cantilever  exten.-i'n 
terminated  by  an  outer 
side  of  the  bridge,  the  n 
acting  as  a  kerb  for  tli.- 
the  footpath  at  the  otli 
25  ft.  6  in.  wide  and  tin 

Fig.  3  is  a  .section  of  tli 
of    the    lower    right-han'l 
rwmding  wing  wall,  but 
of  all   the  other  counter 
dimensions. 

This  counterfort  is   fot 
ferro-concrete  pile,   and 


-  the  arrangement,  .showing 
of  the  transverse  beams 
longitudinal  beam  at  each 
|iper  part  of  1he.se  members 
iiiidway  at  one  side  and  for 
r  side.  'The  roadway  i.s 
ootpath  4  ft.  6  in.  wide. 
■  counterfort  at  the  junction 
ibutment  and  the  corres- 
iiiay  be  regarded  as  typical 
iorts,   which   differ   only   in 

ided   upon   a   14-in.   square 
l^as  a  base  3  ft,  9  in.   wide 


monolitliic  witli  a  ,^)-in.  foundation  slab  of  the  same 
width,  and  extending  for  the  whole  length  of  the 
wing  wall.  The  slali  is  stiffened  between  the  counter- 
forts by  a  beam  or  rib,  6  in.  wide  by  9  in.  deep.  The 
counterfort  is  strongly  reinforced  by  bars  projecting 
from  the  pile  and  by  other  bars  and  stirrups,  as 
shown  in  the  drawing.  The  counterfort  in  question 
is  10  ft.  high,  the  wing  wall  being  6  in.  thick  at  the 
bottom,  tapering  to  4  in.  at  the  top,  where  a  coping 
12  in.  wide  completes  the  structure. 

The  wing  walls  range  from  18  ft.  to  28  ft.  in  length 
and  provide  in  an  effective  manner  /or  the  support 
of  the  new  embankments  constructed  as  a  part  of  the 
road  improvement  scheme. 

On  completion  of  the  work  the  bridge  was  officially 
tested  under  the  moving  losid  of  two  12-ton  steam 
roller.*,  which  were  run  across  the  roadway  at  various 
speeds  without  appreciable  deflection,  thus  demon- 
strating clearly  the  strength  and  rigidity  of  the  con- 
struction. 

The  bridge  was  designed  by  Mr.  Perey  .T.  Sheldon, 
the  Essex  county  surveyor,  and  constructed  by  tlie 
Yorkshire  Hennebique  ContractingCompany,  Limited, 
in  accordance  with  working  details  prepared  by 
Messrs.  L.  G.  Moufliel  \-  Partners.  Limited,  of  West- 
minster. 


Wanted:  A  Steam  Roller.  —  Yiewsley  Urban 
District  Council  have  for  some  time  past  been  endea- 
vouring to  pur<{ha.se  a  steam  roller,  but  have  been 
unable  to  obtain  one. 

Hospital  Contractors'  Loss.— At  the  last  meeting  of 
Easington.  Durham.  K'ural  District  Council,  the  Hos- 
pital Connnittee  repurled  on  the  subject  of  the  appli- 
cation of  Messrs.  Christopher  Brown,  Limited, 
contractors.  West  Hartlepool,  who  built  the  new 
infectious  disea.ses  hosjiital,  to  the  effect  that  a  month 
ago  the  firm  applied  for  a  war  bonus  of  £1,007,  owing 
to  their  liaving  lost  CI. 450  on  the  contract.  The  com- 
mittee reconnnended  that  the  council  allow  10  per 
cent  extra  on  all  work  which  was  not  completed  at 
the  outbreak  of  the  war,  and  this,  it  was  stated,  would 
amount  to  tiVJO.  The  council  adopted  the  recommen- 
dation. 

Road  Improvement  Fund. — During  the  year  ended 
March  31st  last  :CG94,,39.5  was  lereived  by  the  Road 
Improvement  Fund  from  the  Consolidated  Fund  in 
resijcct  of  motor  sjiirit  duties  and  carriage  licences. 
Of  this  sum  ,Cl(i9,.'t.')l  was  balance  due  in  respect  of 
1914-1.5,  and  C'.52.3,()41  was  on  account  of  duties,  c%c., 
collected  in  lOb'j-U).  It  is  ex])lained  in  the  report 
of  the  Comptroller  and  .\uditor-General  that  under  the 
provisions  of  sec.  49  of  the  Finance  (No.  2)  Act,  191.5, 
any  further  chaiges  on  the  Consolidated  Fund  in 
respect  of  the  Road  Improvement  Grant  were  suspended 
until  Parliament  otherwise  decides,  and  the  amount  of 
C'.52.j,n)l  represents  issues  uuule  before  the  jiassing  of 
that  Act. 

Manchester   Corporation's  Tube   Contract.— In   the 

House  of  Commons  last  week,  Sir  ,7.  Lonsdale 
asked  the  President  of  the  Board  of  Trade  it  he  was 
aware  that  the  Manchester  Corporation  had  been 
comi>eliled  to  accept  a  tender  for  boiler  tubes  from  a 
German-owned  firm,  owing  to  the  fact  that  these 
tubes,  which  were  essential  to  theiT  electricity  and 
gas  undertakings,  could  not  be  obtained  from  any 
other  .source;  if  the  English  works  of  this  German 
r-om.pany  were  a  controlled  establishment  under  the 
Munitions  of  War  Act;  and  if  stefis  would  be  taken 
to  extinguish  the  German  interests  in  this  business 
and  place  it  entirely  under  British  control.  The 
First  Connmissioner  of  Works  (Mr.  Haroourt)  said 
that  if  the  name  of  the  firm  referred  to  wa.s  supplied 
to  hini  he  would  have  the  matter  looked  I'nto  at  once. 

Timber,  Plywood  and  Woodwork. — We  would  direct 
the  attention  of  our  readers  to  the  full-page  adver- 
tisement of  Messrs.  C.  Jennings  &  Company,  of 
Pennywell-road,  Bristol,  which  appeared  in  our  issue 
of  last  week.  The  information  given  in  the  advertise- 
ment should  be  of  tlu>  greatest  value  to  all  users  of 
timber,  plywood  or  woodwork.  We  understand  that 
the  firm  are  prepared  to  answer  any  questions  relating 
to  the  materials  of  which  particulars  were  supplied, 
or  furnish  prices  delivered  to  any  part  of  the  world, 
lither  of  goods  mentioned  in  the  announcement  or  of 
others  not  included  in  it.  They  inform  us  that  they 
hold  .stock  at  their  brimches  and  warehouses  at  Porth- 
cawl  (South  Wales),  Leyland  and  Pembroke  Dock, 
Leicester,  Swansea.  Hull,  Liverpool,  Manche.ster, 
Newcastle  and  other  |ilaces,  and  will  be  pleased  to 
receive  inquiries. 
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CORRESPONDENCE. 

Rt5   ai'Tfjp   ov   TTavQ    opa 

(One  man  doe»  not  tee  everythino.) 

^Edripidbs. 

SURVEYORS'    PETROL   ALLOWANCES. 

To  the  Editor  of  The  Sukveyor. 

Sib.,— Previous,  to  the  outbreak  of  war  I  was  in 
charge  of  an  urban  district  sufficiently  compact  to 
be  administered  without  a  motor  cycle.  Some  months 
bacl5  I  undertook  the  duties  of  a  rural  colleague  who 
has  enlisted.  I  found  it  imperative  to  purchase  a 
motor  cycle  to  enable  me  to  travel  quickly  and  keep* 
the  work  of  both  districts  well  in  hand. 

I  applied  for  licence  to  purchase  5  gallons  of  petrol 
per  month,  but  am  limited  to  two;  in  consequence 
my  work  is  restricted. 

As  with  your  correspondent,  "  A  County  Eoad  Sur- 
veyor," the  muddle  will  pay  me,  as  I  receive  no 
allowance  whatever  towards  travelling  expenses. 

I  have  tried  to  eke  out  my  supply  by  diluting  with 
paraffin,  but  my  first  attempt  was  not  a  success.  I 
am  told,  and  I  l>elieve  it  correct,  that  I  ought  to  have 
used  the  inferior  brand  of  paraffin  instead  of  the  best. 
— Yqurs,  &c., 

Urban  Surveyor. 

August  11,  1916.         

STEAM  TRACTORS  v.  HORSE  HAULAGE. 

To  the  Editor  of  The  Surveyor.  ^ 
iSiR,^The  above  is  a  subject  of  great  interest.  No 
matter  for  what  purpose  the  haulage  may  be,  it  is  getting 
a  difficult  business  to  hire  or  purchase  horses,  and 
mechanical  traction  will,  no  doubt,  very  considerably 
increase  in  the  future,  although  it  is  a  generally 
accepted  fact  that  the  mechanical  does  not  favourably 
compare  with  the  horse  for  short  or  interrupted 
journeys,  such  as  delivery  of  coal  to  householders  in 
small  quantities,  refuse  collection,  &c. 

Looking  through  the  figures  given  by  Mr.  H.  Hop- 
kinson,  cleansing  superintendent  to  the  Portsmouth 
Corporation,  I  was  very  much  surprised  at  the  figures 
therein  given  as  to  the  cost  of  working  a  Foden 
wagon  and  trailer :  Fuel,  4s.  7id. ;  wages,  8s.  4d. ;  total, 
12s.  ll^d.  per  day.  Evidently  the  driver  and  mate 
collect  the  refuse,  averaging  45  cub.  yds.  per  day, 
carry  it  to  the  wagon,  which  evidently  must  be 
muiiiited  by  ladder— and  all  for  12s.  Hid.  I  could 
not  get  a  driver  and  mate  at  the  wage,  and  I  am 
certain  a  driver  of  a  Foden  would'  not  -combine  the 
occupation  of  scavenger,  whatever  the  wage  '  might 
be.  My  experience  of  the  cost  of  a  5-h.p.  steam  tractor 
at  the  present  time,  allowing  15  per  cent  depreciation, 
is  28s.  6d.  per  day,  the  driver  and  mate  being  paid 
extra  for  loading  trucks  in  quarry  or  railway  station 
for  shovel  work. — Yours,  &c., 

TR.VrTOR. 

August  14.  1916.      

SETT    PAVING:    FOUNDATIONS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  has  been  interesting  for  me  to  read  the 
paper  on  "Improvement  of  Highways"  that  the 
county  surveyor  of  Lancaster-  read  at  the  annual 
meeting  of  the  Institution  of  Municipal  and  County 
Engineers,  and  to  notice  that  it  was  generally  accepted 
that  the  success  of  sett  paving  depended  on  rigid 
foundations. 

Will  you  allow  me  to  say  that  I  was  of  the  same 
opinion  until  recently,  but  when  one  has  seen  how 
well  the  sand-bedded  -jxive  roads  in  Flanders,  laid 
on  clay,  have  withstood  the  enormous  traffic,  one's 
views  are  much  modified  as  to  the  nece.ssity  of 
providing  elaborate  and  expensive  foundations. 

It  may  also  interest  my  confreres  to  know  that  split 
setts  are  very  rare,  in  spite  of  steel-tyred  vehicles 
with  heavy  loads. — Yours.  &c., 

A  Municipal  Engineer  at  the  Front. 

August  10,  1916. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


Non-slip  Road  Surfaces. — A  street  with  a  rough 
surface  to  prevent  skidding-  in  wet  weather  has  been 
laid  in  San  Francisco.  The  base  is  prepared  in  the 
same  manner  as  that  employed  in  laying  an  asphalt 
street.  Hot  asphalt  mixture"  of  the  desired  thickness 
is  spread  and  a  quantity  of  1-in.  broken  stone  is  rolled 
into  the  surface.  The  slight  unevenness  caused  by  the 
projecting  points  makes  skidding  unlikely,  and 
furnishes  a  good  footing  for  horses.  Some  of  the 
pavement  laid  three  years  .-igo  has  been  so  satisfactory 
that  more  is  being  Iniilt  evorv  vear. 


(Contributed.) 

Does  not  the  controversy  upon  the  collection  of 
house  refuoc  by  petrol-motor  wagons  resolve  itself 
into  this:  Given  a  long  non-stop  run  it  pays,  if  not 
it  doe.sn't  ?  Is  not  this  reversed  in  the  case  of  elec- 
trically driven  motor  vans^ — ^viz.,  frequent  stops,  and 
it  pays;  long  runs,  especially  uphill,  and  it  doesn't? 
Could  not  both  systems  be  combined  by  means  of 
small  central  depots,  and  movable  bodies  raised  and 
dropped  into  place  by  an  electrically  driven  crane  ? 

*  *  •  * 

Is  it  a  fact  that,  where  concrete  is  required  to  set 
quickly  after  being  placed  in  situ,  it  is  a  good  plan 
to  leave  it  on  the  banker  for  about  a  couple  of  hours 
after  it  has  been  mixed  ?  Has  this  been  tried  any- 
where, and,  if  so,  with  what  results  ? 

*  *  »  • 

Will  the  recent  diversion  of  all  the  traffic  in  Park- 
lane,  during  repairs,  into  the  Hyde  Park  road  stir 
np  the  advisers  to  H.M.  Office  of  Works  to  a  study  of 
the  road  question,  and  be  the  means,  of  a  better ,  and 
more  modern  method  of  construction  than  has 
oT:)tained  in  the  past  ?  Is  it  not  to  be  hoped  that  the 
motto  "  It  is  an  ill  wind  that  blows  nobody  any 
good  "  will  be  effective  in  this  case  ? 

*  *  •  • 

Should  not  every  surveyor,  and,  indeed,  every 
councillor,  read  Mr.  H.  G.  Wells'  lx)ok_  "What  is 
Coming,"  from  page  77  to  page  82  inclusive,  if  he 
desires  to  study  a  layman's  views  on  the  municipal 
muddle  that  pervades  this  country  ?  Should  not  the 
inhabitants  of  the  villages  of  Booking  and  Braintree 
in  Essex  feel  very  proud  that  these  two  places  should 
have   been    selected   by   IMr.  Wells   for   his   sarcastic 

remarks  ? 

*  •  •  • 

Were  there  not  in  a  recent  number  of  Engineering 
some  very  practical  suggestions  on  the  education  of 
engineers,  in  which  it  was  pointed  out  that  those 
engaged  in  the  engineering  industry  might  be  divided 
into  two  classes — the  "workers"  and  the  "  thinkers"? 
Was  it  right,  however,  to  suggest  that  the  same  train- 
ing is  not  the  best  for  both,  although  it  was  allowed 
that  many  of  our  ablest  engineers  have  risen  from 
the  ranks  ?  Is  not  a  practical  training  almost  essen- 
tial for  an  engineer,  whether  civil  or  mechanical, 
up  to  a  certain  point  or  age,  followed  by  a  sound 
technical  university  training  for  those  who  are  to 
develop  into  the  "  thinkers  "  ? 

;      "  »         #         «         * 

Is  it  not  rather  interesting  to  note  that  a  somewhat 
complicated  situation  has  arisen  in  connection  with 
the  Daylight  Saving  Bill  at  Oldham,  where  the  con- 
sumers of  electric  current  are  charged  a  flat  rate  of 
4ld.  per  unit  up  to  10  p.m.,  and  2d.  per  unit  after  that 
hour,  and  that  the  town  council,  who  supply  the 
current  at  these  rates,  did  not  alter  the  meter  clocks 
to  meet  this  contingency,  so  that  consumers  are 
charged  'for  an  hour  more  at  the  extra  rate  than  they 
would  have  been  if  the  clocks  had  been  altered  ? 
Wliat  are  the  consumers  going  to  do  under  these  cir- 
cumstances ?  Will  they  grin  and  pay,  or  refuse  to 
do  so  and  let  the  council  proceed  against  them  for 
payment  ? 

•  *  •  • 

Why 'has  it  been  left  to  the  Engineering  News  of  New 
York  to  call  attention  to  the  need  of  a  proper  definition 
of  a  large  number  of  engineering  terms,  and  to  sug- 
gest the  formation  of  a  technical  committee  which 
should  undertake  the  production  of  a  reliable  engi- 
neering dictionary  ?  Is  not  such  a  dictionary  greatly 
wanted  in  this  country  also  ? 

•  *  •  • 

Is  it  at  all  a  matter  of  surprise  that  a  dictionary 
should  be  sometimes  wanted  to  explain  the  meaning 
,of  some  of  the  complicated  words  used  by  medical 
officers  of  health  in  their  reports,  in  order  that  mem- 
bers of  the  council  ishould  understand  them,  and 
reporters  spell  them  properly;?  Was  it  not  rather 
amusing,  however,  to  read  .the  other  day  in  the  local 
Press  that  at  a  meeting  of 'the  Norham  and  Island- 
shires.  Northumberland.  Rural  District  Council  there 
was  something  of  a  dispute  as  to  whether  a  dictionary 
had  been  ordered  or  not  for  this  purpo.se,  and  that 
the  medical  officer  of  health  finished  the  discussion 
by  saying:  "Very  well,  if  there  is  no  dictionary  I 
shall  proceed  with  the  report"  ?  What  was  the 
inner  meaning  of  this  dire  threat  ? 
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Law  Notes. 

Edited    bv    J.    B.    REIGNIER    CONDER,    Solicitoi-  of   tho    Supreme   Coui-t. 


The  Editor  will  be  pleased  to  answer  anv  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  {which  should  be  ;/ ntten  Icgiblu  on  foolscap  paper, 
on  one  side  onlv)  should  be  addressed  to  "  The  Law  Editor," 
at  the  office  of  The  Sdkvf\oi;,  accompanied  by  the  writer's 
name  and  address,  but  cor:espondents  who  do  7iot  wish  their 
names    to    be    published   should   also   furnish    a    "  nom    de 


Isou\TiON  Hospital:  Powers  of  County  Council. 
— Tfie  dei-ision  of  the  C'turt  of  Ai)peal  in  Allomri/- 
(•'eniral  v.  Dirhiffhire  Cnun'i/  Couneil  hii.s  lieen  affinuud 
by  tbe  House  of  LorcU.  The  question  at  issue  was 
the  extent  of  the  powois  of  the  couueil  with  resptx't 
to  the  constitution  of  the  committee  of  an  Isolation 
Hospital  under  the  I.^olatiou  Hospitals  Act,  1893,  and 
19(11.  The  council  in  19i)7  made  an  order  creating  a 
united  district  for  the  purpose  of  establishing  the 
hospital,  and  deterniininu'  the  representation  on  the 
coniinitlee  of  the  council  and  the  local  authorities.  In 
1914  differences  arose  Ixtween  the  council  and  the 
Baslow  and  Hulmell  Uriran  District  Council  (one  of 
the  lix-al  authorities  in  (piestion)  on  questions  of 
jKilicy.  in  consequence  i<\  which  the  county  council 
made  .»  further  order  varying  the  constitution  of 
the  committee  by  increa.<ins  the  number  of  their  own 
representatives  to  nine  ami  reducing  that  of  the  urban 
district  council  to  half  a  member,  thus  giving  them- 
selves such  an  absolute  majority  on  the  committee 
that  they  could  entirely  mntrol  its  policy.  It  was  held 
that  this  order  was  not  nllra  vires,  inasmuch  as  the 
county  council  had  i)ow(r  at  any  time,  provided  they 
directly  contributed  to  tlie  funds  to  be  administered 
(which  they  di<l),  to  dissolve  the  committee  and  create 
a  new  one,  and  to  varv  tlii>  representation  thereon  by 
reducing  that  of  the  local  authorities  and  increasing 
their  own.  

QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  tic: 
distinctive  words  as  Doms  ile  plume.  The  letter  X,  com 
bmations  such  as  X.Y.Z.,  and  words  such  as  "engineer" 
and  "Burveycr,"  should  never  be  used. 


Materials  for  Surfme  Repair:  Quarrying  ano 
LoROsnip.— "  C.  B.  M.  1>  "  writes:  (1)  Will  you  kindly 
give  me  your  definition  of  the  words  "  inclosed  land  " 
in  the  following  clau.-e  of  sec.  80,  Schedule  C,  Roads 
anil  Bridges  (Scotland)  Act,  1878:  "And  carry  away 
any  such  materials  in  or  out  of  the  inclosed  land  of 
any  i)erson  where  the  .-ame  may  be  found,"  a  ques- 
tion having  arisen  as  to  quarrying  on  the  side  of  a 
certain  road  across  wbi<h  there  arc  several  gates 
which  form  i)art  of  the  divi.sion  fences  between  farms, 
or  l«!lween  farms  and  woods,  the  fences  and  gates 
l)eing  upkept  by  the  proprietor  or  tenant.^.  The  road 
runs  north  and  .south.  1h''  division  fences  running  at 
right  angles  to  the  roail  from  a  wall  or  fence  on  the 
east  to  the  sea  on  the  west.  At  certain  points  the 
road  is  fenced  next  the  sea,  but  in  the  case  under 
review  the  road  runs  tluough  a  wood  with  a  gate  at 
esK^h  end,  there  is  no  fence  along  the  shore,  nor 
is  the  road  fenced  off  frnrjj  the  wood,  though  the  wood 
as  a  whole  is  fenced  on  three  sides.  The  owner  of 
the  wood  contends  that  the  wood  is  "  inclo.sed  land" 
within  the  meaning  of  tli.-  .\ct,  while,  on  the  contrary. 
it  is  stated  that,  as  {])<■  wood  is  open  to  the  public 
road  Uhcre  l>eing  no  fenrcs  along  the  road)  the  land 
is  therefore  not  "  inclo-e.l."  {2)  There  is  also  a  ques- 
tion as  to  "stone  to  !.■■  used  for  building"  in  the 
same  section  of  the  .\it.  One  party  maintains  that 
lordship  can  only  be  eli:irged  for  stone  actually  u.sed 
for  building  walls,  bridges,  houses,  Ac,  and  not  on 
stone,  however  .suitable  lor  building  purposes,  which 
is  broken  into  metal  and  used  for  surface  repair;  the 
other  that  all  "building  stone" — i.e.,  suitable  for 
ma.sonry.  whether  used  for  building  or  broken  up  into 
metal — can  be  charged   fir. 

iiy   authority  on  this  point,   but 

not  "  Inclosed  land  "  within  the 

England    the    meaning   of     the 

as   used    in    the   Iliehway    Act, 

H'jtice  to  be  Riven  to  the  owner 

■  niaterials    are    taken),    wan    to 
the    Exhausted    Parish    Landn 

i.l.s  that  land  in  the  exclimive 
i'non  or  persons  for  aiirirnjl unil 

■  tie  "inclosed  land"  within  the 
.  Mlthough  the  same  may  not  bo 
nriK  lands  of  other  persorrs.  or 
tiMce  or  other  inclosure.  'I'Iicbo 
ri'i.  however,  and.  in  the  abscnic 
rilrary.  I  think  "inclosed  land" 
'  iken  to  mean  land  inclosed  on 


(1)  I  am  not  aware  of  r 
in  my  opinion  the  wood  i-^ 
meaning  of  the  Act.  In 
expression  "inclosed  land, 
1M5.  sec.  .>!  (which  refiniii- 
of  "  inclosed  land  "  bef'^>i*' 
Home  extent  elncidated  '> 
Act.  1841.  That  Act  pr-v 
occupation  of  one  or  morf  i 
piirpr)ses  is  t'»  be  deemed  t 
meaning  of  the  Act  of  U  ;' 
separated  from  any  a<li"i 
frf)m  the  highway,  by  anv 
Acts  do  not  apply  to  Sc^ttl; 
of  any  authority  to  the  <■. 
in  the  Act  of  1878  may  be 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  AH  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re -drawing  or  ameudment.  Cnlcss  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


•all  sides.  (2)  I  do  not  think  that  stone  actually  broken 
up  into  metal  and  used  for  surface  repair  can  reasonably 
be  held  to  come  within  the  description  of  "  stone  to  be 
used  tor  building,"  even  though  it  may  be  suitable  for 
building  purposes. 


Works:  Building  By-laws. — "  H.  C."  writes:  In 
this  district  there  ane  iron  and  steeil  works,  chemical 
works,  &c.,  and  from  time  to  time  extensions,  altera- 
tions and  additions  are  made — -for  instance,  at  the 
iron  'and  steel  works  extensions  of  the  furnaces,  new 
sets  of  boilers  and  plant,  alterations  of  workshops, 
and  the  roofing  on.  &c.,  of  machinery  and  plant. 
Some  of  the  work  is  of  a  permanent  charaictcr,  other 
including  roofs  carried  on  stanchions  and  wooden 
lean-to  sheds  against  exisiting  buildings,  &c.,  and 
occasionally  a  building  is  moved  to  another  part  of 
th«  works  to  allow  for  extensiions  of  machinery,  &c. 
At  the  chemi'ca.1  works  new  stills,  and  large  boilers 
and  tanks  are  ere<'tod  on  concrete  piers  for  storage 
and  in  connection  with  the  process  of  distillation. 
I  cannot  find  that  any  plans  have  been  submitleii. 
Is  it  neoes.sary  for  plans  of  these  extenisions.  altera- 
tions, &c.,  to  be  submitted  to  the  council  ?  The  l)y- 
laws  can  hardly  be  apjjlicd  to  works  of  this  nature. 

I  do  not  think  it  is  necessary  to  submit  plans  of  boilers 
or  tanks:  see  Oery  v.  Hlack  Lion  lirnwcry  Cnmpiiny  (65  J. P., 
711);  but  plans  siionhl  be  submitted  of  any  alterations  or 
additions  which  are  of  siioli  a  natnri'  lliat  lli.-v  i-..iisl  il  nte 
tlie  section  of  a  "new  Iniilding."  M  -rr  s\  ■•[  llic  I'nldic 
Health  Acts  Aniendniorit.  Act.  1!I07.  is  in  l.n.,.  m  il,,-  ,li,liict 
the  following  wcniM  conslilnic  tlie  cic.lH.n  ,.l  a  niw  Innld- 
ing"-viz..    raising    any    |.ail    of    Ihe    mot.    altering   a    wall, 

or   making   any    projiTt In    miler   to    be  a   "building" 

within  the  meaning  ol  i  lir  li,\'-la\\s  a  structure  must  contain 
some  feature  coiiteni|ilati>il  ]>y.  and  dealt  with  in,  the 
by-laws.  See  Shtufjliirr  v.  Sunderland  Corporation  {60 
L.J.M.C,  91). 


•CJiNBMA :  Building  By-laws. — "  0.  H."  writes; 
Plans  have  been  submitted  for  a  proposed  cinema. 
Very  little  information  is  given  of  the  construciion 
of  the  iron  roof  principals  and  gallery — in  fact,  it  i.s 
only  after  discusising  the  pilaus  with  the  architect 
that  one  knows  how  it  is  proposed  to  construct  the 
gallery,  as  the  plans  might  mean  anything.  I  asked 
for  det'ailed  information  to  be  shown  on  the  plans, 
such  as  thickness  of  connection  plates,  mode  of 
jointing  and  fixing  the  roof  principals,  and  siiinilar 
information  regarding  tho  gallery,  when  I  was  in- 
formed that  it  was  not  necessary  to  supply  it,  and  I 
could  not  demand  lit.  Our  by-l'aws  do  not  deal  with 
iron  roofs  or  galleries.  I  shall  be  glad  to  have  your 
opinion  and  advice. 

Under  by-law  104,  "  complete "  plans  and  sections  of 
"  every  floor  "  of  an  intended  building  are  txi  be  delivered, 
which  are  to  show  "  tbe  i>osition,  form,  and  dimensions  of 
the  several  parts  of  such  building."  From  what  is  slated 
as  to  the  plans  submitted  in  this  imsc  it  would  appear 
that  thev  are  very  far  from  "complete."  I  lliink  llie  details 
asked  for  ought  to  be  given.  1  wouhl  point  out  that,  under 
by-law  67,  riile  (10),  in  the  case  of  a  roof  covered  with 
(inter  alia)  iron,  the  timbers  of  the  roof  must  be  of  such 
size  and  strength  as  may  be  adequate  to  secure  due 
stability. 

Refuse  Tip:  ('ompui^sory  Pukchask. — "  Bistwilh  " 
writes:  The  rural  district  council  have  endeavoured 
to  lea.se  land  for  a  refuse  tip,  but  the  owikm-  refuses  to 
lea.se  or  sell  the  land.  Can  the  coun<'il  take  the  land 
by  compulsory  purchase  for  the  purpose  of  a  refuse 
tip  ? 

Inasmuch  as  the  council  are  authorised  by  sec.  113  of  the 
Public  Health  Act,  187.').  to  provide  receptacles  for  the  tem- 
porary deposit  of  refuse,  it  would  appear  that  they  can 
acquire  land  compulsorily  for  this  purpose  under  sees.  176 
and  176  of  that  Act.  A  Provisional  Order  of  the  Local 
Government  Board  would  have  to  be  obtained  before  the 
compulsory  powers  could  be  exercised. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully  -  prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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AN  AMERICAN  ELECTROLYTIC  SEWAGE  DISPOSAL 
PLANT. 


"TOO  EXPENSIVE  AND   UNCERTAIN." 

A  final  report  to  the  Board  of  Estimate  and  Appor- 
tionment, City  of  New  Yorli,  on  the  Landreth  elec- 
trolytic sewage  disposal  plant  at  Elmhurst,  Long 
Island,  has  just  l->een  made  by  the  City  Board  of  Con- 
sulting Engineers  (made  up  of  the  chief  engineers  of 
the  Board  of  Estimate  and  Apportionment  and  the 
consulting  engineers  of  the  several  boroughs  of  the 
city).  IThe  board  considers  the  continued  use  of  this 
plant  as  too  expensive  and  uncertain,  and  recom- 
mends the  temporary  use  of  chemical  precipitation 
and  sludge-drying  beds  at  this  point  pending  a  per- 
manent connection  to  projected  sewers. 

HISTORY   OP   THE   ELMHUKST   PL.4NT. 

In  1900  (says  EiujineeriiKj  News)  a  disposal  jilant  was 
authorised  by  the  Board  of  Public  Improvements  for 
Elmhurst.  It  consisted  of  four  settling  tanks  and 
three  sand  filters.  On  account  of  the  continuance  of 
objectionable  odours,  in  1914  a  small  (25,000-gallon) 
experimental  Landreth  plant(employing  simultaneous 
lime  precipitation  and  electrolysis)  was  installed  (bv 
the  Electro-Chemico  Corporation,  of  Philadelphia). 
Reports  on  this  machine  were  made  (1)  by  Messrs. 
P.  M.  Travis,  chemist,  and  E.  I.  Firth,  engineer,  for 
the  borough  of  Queens;  (2)  by  Mes.srs.  R.  H.  Brown 
and  W.  T.  Carpenter,  for  the  Bureau  of  Sewer  Plan ; 
(3)  by  Messrs.  F.  A.  Cleveland,  for  the  Bureau  of 
Municipal  Research;  and  (4)  by  Messrs.  E.  J.  Fort 
and  C.  E.  Gregory,  for  the  Bureau  of  Sewer  PUm. 

A  large  unit,  capable  of  handling  750,000  gallons 
per  day,  was  installed  in  1915,  and  two  studies  have 
been  made  on  that— (5)  one  by  Messrs.  W.  P.  Mason, 
J.  C.  Olsen,  C.  O.  Mailloux,  and  P.  M.  Travis,  for  the 
Electro-Chemico  Corporation;  and  the  other  (6)  by 
the  Bureau  of  Sewer  Plan,  for  the  Board  of  Estimate 
and  Apportionment. 

There  was  not  entire  accord  in  the  results  of  these 
investigations.  For  instance  the  first  (Travis  and 
Firth)  report  showed  a  requirement  of  144  kw.-hour 
per  l,O0O,a)O  gallons,  and  1,257  lb.  lime.  This  elec- 
trolytic machine  (vertical  type)  was  24  by  18  in.  in 
section  and  7  ft.  3  in.  high.  The  current  was  split 
between  carbon  and  steel  electrodes,  and  paddles 
were  revolved  between  these  plates.  No  great  tech- 
nical skill  was  required  for  operation,  and  no  appa- 
rent wear  was  found  on  the  iron  electrodes.  Imme- 
diate coagulation,  wonderfully  quick  settlement  and 
bactericidal  action  (99-819  per  cent)  beyond  possible 
action  of  lime  alone  was  reported.  The  dissolved 
oxygen  was  "considerably  increased,"  and  the  oxygen 
consumed  by  organic  matter  "enonnously  reduced." 
The  later  reports  (3)  were  -less  optimistic.  For 
instance,  in  the  Brown-Carpenter-Cleveland  series 
time  of  passage  through  the  machine  was  given  as 
2i  minutes,  and  the  time  of  filling  the  sedimentation 
tank  li  hours.  The  previous  high  bacterial  reduc- 
tions were  not  repeated  (only  from  30  to  94  per  cent 
in  effluent  from  the  macliine,  and  from  97  to  100  per 
cent  in  the  settlement  tank  effluent).  The  machiiu' 
was  found  very  sensitive  to  change  in  character  of 
sewage.  The  reduction  in  total  suspended  solids  was 
between  65  and  83  per  cent.  ,The  reduction  in  sus- 
pended organic  matter  was  3  to  7  per  cent  in  the 
machine  effluent  and  38  i)er  cent  in  the  tank  effluent. 
The  reduction  in  consumed  oxygen  ran  from  2  to 
95  per  cent  for  machine  effluent  and  23  to  80  per  cent 
or  tank  effluent.  The  increase  in  dis.solved  oxygen 
tor  these  two  effluents  was  18  to  87  pfer  cent  and  53  to 
t)o-5  i3er  cent  respectively. 

On  running  the  machine  with  lime  only  (without 
current)  the  chemical  results  and  bacterial"  reduction 
in  machine  effluent  were  equal  to  that  of  regular 
operation— except  in  tlie  appearance  of  the  flock  and 
the  higher  dissolv(  d  oxygen  content  after  sedimenta- 
tion. Without  the  i.addles  the  flock  v\as  formed 
slower  and  the  bacterial  reduction  less.  No  bacterial 
reduction  in  machine  effluent  was  obtained  in  opera- 
ting with  lime  added  at  375  lb.  and  684  lb.  per  1.(HX1,0(K) 
gallons.  On  increasing  the  content  to  1,040  lb.  the 
reduction  was  72-3  per  cent.  On  2.210  lb  the 
reduction  was  94-1  per  cent.  About  17i  culi.  yds.  of 
sludge  (94  per  cent  moisture)  was  formed  per  1,000  (MM) 
gallons. 

The  large  plant  as  tc.-tcd  by  Messrs.  Mason  Olsen 
&  Mailloux  employed  in  order:  (1)  screening;  (2) 
addition  of  lime;  (3)  electrolysis;  (4)  sedimentation; 
(5)  sludge  pres.sing.  The  machine  was  a  covered 
horizontal  box,  3  by  23  ft.  in  section  and  23^  ft.  long. 


The  flow  was  iK^tween  sets  of  parallel  steel  plates  with 
paddles  revolving  parallel  to  the  plates.  Tlie  maxi- 
mum values  of  current  supply  were  125  volts  and  40 
amp.  The  time  of  flow  through  the  tank  was  68  .sec. 
The  time  in  the  sedimentation  tanks  was  about  4 
hours.  With  1,00(J  to  1,300  lb.  hydrated  lime  per 
1,000,000  gallons,  the  raw  sewage  and  machine  and 
tank  effluents  showed,  for  instance,  oxygen  saturations 
of  25'5  per  cent,  3r8  per  cent,  and  455  per  cent,  and 
bacterial  counts   of   1.100,000,  846,000  and  800. 

When  lime  was  used  in  the  machine  (1.510  lb.  per 
1,000,000  gallons)  but  no  current,  the  machine  effluent 
became  darker  with  smaller  flocks.  The  bacterial 
reduction  in  raw  sewage  and  machine  and  tank 
effluent  was  from  210.0(KJ  to  11,150  and  61,000  (for  the 
last,  bacteria  rose  to  9.300,000  after  standing  tw^o  days). 
The  percentage  of  saturation  for  dissolved  oxygen 
rose  from  28-4  per  cent  to  43-9  and  44-3  per  cent;'  the 
consumed  oxygen  in  the  final  effluent  was  257  per 
cent. 

COSTS. 

In  regard  to  costs,  for  a  l,IXI0,000-gallon  plant, 
Messrs.  Mason,  OLsen  &  Mailloux  reported:  1,300  lb. 
lime,  $5'14;  current,  85  k.w.  hours  for  electrolysis, 
60  k.w.  hours  for  agitation,  174  k.w.  hours  for  pumping, 
and  16  k.w.  hours  for  lime  vat,  at  4  cents,  $13'40; 
sludge  pressing  and  removal,  $5'11 ;  labour  and  super- 
vision, $12-50;  maintenance  and  supplies,  $1;  total, 
$37-15. 

On  account  of  the  lack  of  accord  of  the  reports  they 
were  all  submitted  to  Mr.  Earl  B.  Phelps,  of  the 
United  States  Public  Health  Service  Hygienic  Labo- 
ratory, for  review  and  report.  His  findings  were:  (1) 
tliat  the  final  effluent  was  highly  satisfactory;  (2) 
that  the  method  of  sludge  disixisal  was  not  satisfactory 
and  could  not  bo  employed  where  there  was  real 
necessity  for  sewerage  purification ;  (3)  that  there  was 
good  basis  for  honest  difference  of  opinion  as  to 
whether  the  electrolysis  contriliuted  materially  to 
the  results ;  (4)  that  the  cost  was  too  great  to  compete 
under  usual  conditions  with  better  known  jirocesses. 

In  considering  what  to  recommend  at  Elmhurst  the 
City  Board  of  Consulting  Engineers  considered  the 
annual  cost  per  1,000,000  gallons  of  the  following: 
Electro-chemical  ($48-19)  and  activated  sludge  ($39-38) 
processes,  sprinkling  filters  ($36-45),  chemical  precipi- 
tation ($30-63),  pumping  to  Fifty-first-street  sewer 
($24-05^  and  to  Booth-street  sewer  ($22-15).  The 
electro-chemical  process  was  dismissed  because  of 
cost  and  the  uncertainty  of  results  with  stronger 
.sewage.  


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  eo-overation  0/  Sorvbiob  zeaders 
with  a  view  to  making  the  information  given  under  thia 
head  as  complete  and  accurate  as  possible. 


APPLICATIONS  FOR  LOANS. 
Barrow  T.C. — .{;10,;j(H)  tor  electrical  extensions. 
Dewsbury  T.C. — £25,000  in  connection  with  the  gas- 
irks. 

LOAN  SANCTIONED. 

Berks  CO.— C3,0i)0  for  the  improvement  of  the  Bath 
ad. 

FORTHCOMING  INQUIRIES. 

A  I'OUST.  £ 

. — Wantage.      For   works  of   surface-water 

drainage  (Mr.  A.  G.  Drui^)       600 

. — Wantage.     For  works  of  .sewage  disposal 

(Mr.   A.   G.  Di-ury)  2, .550 

— Aldershot.     For  the  provision  of  puWic 

conveniences  (Mr.  A.  G.  Drury)  ...        1,000 

— New  Sarum.  For  the  provision  of  water- 
pumping  jilant  (Mr.  W.  O.  E.  Meade- 
King)  ...        4.200 

SEPTEMBER. 
Town   Planning.  £ 

—Neath.     (Mr.  George  L.  Peplor) — 


Rhymney  Valley  Sewerage  Works.— At  a  meeting  of 

the  Rhymney  Valley  Sewerage  Board  on  Wednesday 
the  engineers,  Messrs.  Chatterton  &  .Mford,  reported 
that  on  July  27th  the  contractors,  on  their  own  initia- 
tive, ceased  work  on  contract  No.  1.  The  board  de- 
cided to  give  notice  to  the  resident  engineer  and 
inspector  to  terminate  their  contract. 


ArcrsT  IS,  1916. 


AND  CXDUNTY   ENGINEER. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invitet   the   co-opl  ration  of  Scetbyob   readers  with  a  view  to  making  the  intormation  oiuen   under   this 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Arbroath  T.C. — The  Local  (rovernment  Board  have 
approved  of  tiie  proposed  arrangement  for  the  acquisi- 
tion by  the  town  council  of  the  two-sevenths  share  of 
the  Arbroath  District  Committee  of  the  county  council 
in  the  isolation  hospital  in  wliidi  both  bodies  have  had 
a  joint  interest  since  its  erection.  The  price  to  be 
paid  by  the  town  council  is  f.i.ioO.  The  Local  Govern- 
ment Board  approve  of  the  |nuposal  of  the  burgh  local 
authority  that  the  diphtheria  iiavilion  at  the  liospital 
used  at  present  for  tuberculosis  should  be  i>enuaneiitly 
reser^'ed  for  the  treatment  of  tuberculosis. 

Falkirk  T.C. — -The  town  cnmicil  ha\»  acceiitixl  witli 
thanks  a  |ift  of  £3,000  from  Mr.  Robert  Dollar,  of 
San  Francisco,  California,  for  the  purpose  of  building 
public  baths  in  Falkirk,  of  which  he  is  a  native. 

Ipswich  T.C. — The  town  councU  have  accepted  the 
jffer  of  the  Carnegie  Trustors  to  give  il5,000  for  the 
provision  of  a  central  public  library. 

Middlesbrough  T.C. — Tin-  borough  surveyor,  Mr. 
S.  E.  Burgess,  has  been  asked  to  prepare  plans  for  the 

•  \tension  of  tlie  sanatorium. 

Stockport  T.C. — It  is  i>iop..sed  to  purchase  proi)erty 
it  a  cost  of  C2.70O  for  the  I'urpose  of  an  electricity 
u'oneratiiig  station. 

MOTOR  TRANSPORT. 

Barrow    T.C. — Tenders    arc    to   be   obtained    for   an 

•  I'l'tric  lorry. 

Ilford    U.O.C. — The   question   of   providing   hauling 

lorrifs  and  road-watering  marhines  is  boiiig  i-otisidered. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Aldershot  U.D.C. — In  his  nport,  the  surveyor,  Mr. 
F.  C.  Uren,  stated  that  he  would  be  glad  to  see  an 
improvement  in  the  type  of  dustbih,  the  receptacles  at 
present  employed  in  th^  town  being  in  a  very  dilapi- 
dated condition. 

Epping  U.D.C. — The  cotincil  are  considering  the 
question  of  dealing  with  the  collection  of  house  refuse 
by  dire<t  labour. 

Petworth  R.D.C. — In  a  rei)ort  on  an  improved  system 
for  the  collection  of  refuse,  tin-  inspector  of  nuisances 
j/ro  lem.,  Mr.  G.  T.  Suter,  advised  the  provision  of 
l>roper  domestic  dust  nicptades,  but  the  council 
decided  to  defer  the  matter  for  the  present. 

Sandown  U.D.C. — The  (icnoral  Purposes  Committet- 
reportt-d  that  on  the  recoiiiiriondation  of  the  medical 
offii  er  thi-y  had  decid<"d  lliat  householders  should  be 
urged  to  burn  all  the  refuse  possible.  Considerable 
economy  could  be  effected  by  this  means,  both  from 
the  point  of  view  of  the  town  and  householders,  and 
tile  committee  were  advise<l  that  the  fly  pest  and  its 
'  oncomitant  dangers  would  be  mitigated,  if  not  alto- 
i.'ether  avoided,  were  tin-  sii.-l' 'stion  carrio'd  out  gene- 
rally. 

ROADS    AND    MATERIALS. 

Argyllshire  C.C. — The  Lorn  District  Committee  have 
approved  of  the  line  of  route  of  the  proposed  road 
between  Kinlochleven  and  Ballachulish.  In  con- 
nection with  the  scheme  grants  amounting  to  t4,0(X) 
will  be  received  from  the  Road  Board  and  the  Biitish 
Aluminium  Company,  in  addition  to  the  loan  of  t4,000 
from  the  Hoad  Board  for  mm  n  years,  free  of  interest, 
and  a  further  loan  of  £:l],.")i)0  upon  the  best  tei-ms 
whirh   can  Ix-  arranged. 

Ayrshire  C.C.^The  estimates  for  the  maintenance  of 
highways  for  the  current  yar  were  submitted  at  a 
meeting  of  the  County  Road  fioard  on  Tuesday.  The 
(stimated  expenditure  in  th<-  Ayr  district  was  £12,936  ; 
in  the  Carrick  district,  €7.142;  in  the  Kilmarnock 
di.strict,  £12.914  ;  and  in  th<-  no,  them  district,  £14,013. 
making  a  total  of  £47,907,  or  a  decrease  of  £l,lo3  as 
compared  with  the  previoii-  year.  There  are  1,29>' 
miles  of  highway  in  the  coiin'y. 

Baltinglass  No.  1  R.D.C.  In  consequence  of  no 
tenders,  or  unsatisfactory  tenders,  being  received  for 
work  on  a  numbc-r  of  road-  'he  councU  referred  the 
matter  to  the  county  council. 


Baltinglass  No.  2  R.D.C— In  consequence  of  the 
serious  damage  to  certain  district  roads  caused  by  tho 
July  storm,  the  council  have  adopted  the  I'ecommenda- 
tion  of  the  county  surveyor,  Mr.  S.  G.  Gallagher,  to 
apply  for  an  extension  of  the  statutory  limit  of  road 
expenditure  from  £1,633  to  £2,400,  in  order  to  ox<vuto 
the  I'epairs. 

Bognor  U.D.C— The  surveyor,  Mr.  O.  A.  Bridges, 
has  received  instructions  to  prepare  a  plan  showing  a 
widening  of  Chichester-road  to  an  average  of  22  ft.  6  in. 
in  the  vicinity  of  Longford-ro'ad. 

Derry  C.C— The  county  surveyor,  Jlr.  Charles  L. 
Boddie,  reported  that  damage  to  the  roads  and  bridged, 
amounting  to  about  £8,000,  was  caused  by  a  cloud- 
burst on  July  24th.  Tho  districts  affected  included 
Derry  No.  1  district,  Coleraine.  and  Limavady.  The 
county  council  are  appealing  to  the  Local  Government 
Board  as  a  matter  of  urgency  to  sanction  a  loan  to 
meet  the  works  of  I'epair. 

Kensington  B.C. — Approval  has  been  given  by  the 
Kensington  Borough  Council  to  a  scheme  of  the  acting 
borough  engineer  for  laying  clinker  Mexphalte  carpet- 
ing on  clinker  block  paving  which  is  in  an  unsatis- 
factoi-y  condition  in  certain  streets.  The  area  affected 
is  8,034  sq.  yds.,  and  the  cost  is  estimated  at  3s.  8d. 
\>er  square  yard.  Highways  Construction,  Limited, 
are  to  lend  the  council  a  suitable  crushing  pan  and 
provide  expert  advice  and  sujiervision  at  the  council's 
works  and  on  the  streets.  The  works  are  to  be  carried 
out  and  the  labour  and  materials  supplied  by  the 
council.  The  Works  Committee  says  it  is  not  prepared 
at  this  stage  to  advise  that  clinker  Mexphalte  carpet- 
ing should  be  laid  in  streets  used  by  heavy  motor  or 
other  heavy  vehicular  traffic,  though  in  Hornsey,  where 
the  material  has  been  down  for  periods  up  to  two 
years,  certain  roads  tre<itcd  with  it  are  used  to  a 
certain  extent  by  motor-'buses  and  other  heavy 
vehicles,  , 

Monmouthshire  C.C. — The  Main  Roads  Committee 
have  bi'cn  authorised  to  obtain  a  loan  from  the  Road 
Board  for  five  years  free  of  interest,  and  to  purchase 
engines,  trailers,  and  stone  crushei's,  at  a  cost  not 
exceeding  £2,000. 

Steyning  East  R.D.C— It  has  been  decided  to 
approve  the  proposal  of  tho  East  Sussex  County 
Council  to  insert  in  contracts  for  steam  haulage  similar 
conditions  to  those  inscM-t<'d  in  the  contracts  entered 
into  by  the  county  council.  These  conditions  provide 
that  the  surveyor  should  have  the  right  at  any  time 
to  give  such  directions  as  he  should  think  fit,  both 
as  to  the  number  of  trucks  to  be  drawn  and  the 
weight  of  the  material  to  be  carried.  In  the  absence 
of  any  special  directions,  the  number  of  trucks  to  be 
drawn  should  not  in  any  case  exceed  two,  and  the 
weight  to  be  carried,  exclusive  of  the  weight  of  the 
engine  and  trucks,  should  not  exceed  15  tons. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Chatham  T.C. — The  town  council  in  committee  have 
ap|)roved  certain  alterations  in  the  plans  of  the  pro- 
l)osed  scheme  for  the  internal  sewerage  of  the  borough, 
and  have  resolved  to  apply  to  the  Local  Government 
Board  for  a  loan  of  £6.5,840  for  carrying  out  the  work, 
and  £3,994,  the  fees  payable  to  the  engineer.  It  is 
not  intended  to  proceed  with  the  scheme  until  after 
the  war. 

Hertford  R.D.C— A  site  has  been  obtained  at  Tewin 
for  the  purp(jse  of  sewage  disposal  works. 

Hendon  U.D.C— The  council  have  spent  recently 
about  t20,000  in  constructing  additional  precipitating 
tanks  and  pei'colating  filters.  The  Local  Government 
ijoard  stopiied  the  progress  of  the  work  owing  to  the 
jiroseiit  crisis.  Mr.  H.  'J'.  Wakelam,  the  county  engi- 
neer of  Middlesex,  in  his  annual  report,  says  he  regards 
it  as  particularly  unfortunate  that  this  course  has 
had  to  be  taken,  as  the  extensive  works  already  can-ied 
out  will  be  of  no  value  until  the  whole  undertaking 
is  coiii|ileted. 

Kidderminster  T.C— A  report  has  been  prepared 
showing  a  jji-ofit  of   £li2l    liccra  the  sewage  farm. 

WATER,    CAS,   AND    ELECTRICITY. 

Aberdeen  T.C— It  wa-  reported  that  the  total 
ex|ienditure  in  connection  with  the  promotion  of  the 
Water  Bill  was  £5,116,  and  if  was  remarked  that  this 
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was  tlie  smallest,  sum  the  corporation  had  ever  had 
to  pay  for  the  promotion  of  a  Bill  of  such  magnitude, 
involving  the  expenditure  of  about  £500,000. 

Arbroath  T.C. — The  working  of  the  gas  undertaking 
lias  proved  so  satisfactoiy  that  the  price  of  gas  has 
been  niluood  by  '^d.  per  1,000  ft. 

Blackburn  T.C. — It  is  proposed' to  rebuild  the  Green- 
Imiik  gasworks  and  instal  vertical  retorts,  at  an  esti- 
niafcd  cost  of  £85,000. 

Chelmsford  T.C. — It  has  been  agreed  to  enter  into  a 
further  four  years'  contract  with  the  electric  supply 
company  for  public  lighting,  conditionally  lipon  the 
company  withdrawing  their  opposition  to  the  town 
council's  application  to  extend  for  one  year  the  option 
to  purchase  the  undertaking. 

Dawlish  U.D.C. — An  official  visit  was  paid  by 
members  of  the  council  I'ecently  to  Thorns,  the  water- 
shed of  300  acres  purchased  from  Sir  R.  Newman,  at 
a  cost  of  £5,000.  It  was  stated  that  the  watershed 
would  give  a  supply  lor  a  town  two  or  three  times 
the  size  of  Dawlish,  if  thei'e  was  storage  for  it.  The 
surveyor,  Mr.  S.  F.  C.  Churchward,  said  that  unless 
the  present  waste  was  stopped  in  a  few  years  it  would 
entail  an  8d.  rate  to  meet  the  expense  of  bringing 
more  water  into  the  town. 

Derby  T.C. — An  extension  of  the  electric  mains,  at 
an  estimated  cost  of  £5,000,  has  been  decided  upon. 

Dundee  T.C. — The  Ek-ctricity  Committee  on  Monday 
resolved  to  make  application  to  the  Scottish  Office  for 
autliority  to  increase  the  borrowing  powers  by  £27,000 
to  meet  important  developments  in  the  department. 

Greenock  T.C. — The  accounts  of  the  water  under- 
taking for  the  p3.st  year  showed  a  credit  balance  of 
£171,  against  an  estimated  debit  balance  of  £1,675. 
The  nett  surplus  on  the  electricity  undertaking  was 
£6,998. 

Ilford  U.D.C. — With  a  view  to  utilising  the  steam 
at  the  refuse  destructor  specifications  are  being  pre- 
pared for  a  hi.uh-tension  alternating  plant  at  the 
electricity  works.    The  cost  is  estimated  at  £7,000. 

Merthyr  T.C. — It  has  been  agreed  to  support  the 
scheme  of  the  Rhymney  and  Aber  water  authorities 
for  the  construction  of  a  proposed  new  main. 

Rothesay  T.C. — It  lias  been  agreed  to  raise  the  price 
of  gas  by  lOd.  per  1,000  cub.  ft.,  making  it  4s.  S^d. 
per  1,000  cub.  ft.,  with  the  usual  10  per  cent  dis- 
count on  accounts  paid  within  one  month  of  render- 
ing. Slot  meters  are  to  be  set  to  16  cub.  ft.  for  Id., 
with  discount  of  10  jx-r  cent. 

Stansted  (Essex)  R.D.C. — The  surveyor,  Mr.  C. 
Hicks,  lias  been  instructed  to  report  on  the  water 
supply  at  Manadin. 

MISCELLANEOUS. 

Stoke-on-Trent  T.C. — The  borough  surveyor,  Mr.  A. 
Burton,  rejiortcd  that  he  had  jirepared  a  rough  list  of 
works  which  might  be  put  in  hand  should  the  council 
so  decide  in  case  of  distress  works  being  necessaiy  at 
the  close  of  the  war.  The  Highways  Committee  recom- 
mend the  council  to  take  the  matter  into  their  urgent 
consideration. 

Teddington  U.D.C— The  council  on  Monday  decided 
not  to  agree  to  their  workmen^s  application  for  an 
increase  of  wages,  -liut  to  increase  the  weekly  war 
Imjuus  as  follows:  Carters,  3s.  8d.  to  5s. ;  roller  driver. 
Is.  lid.  to  4s.;  scavengers,  2s.  5d.  to  3s.  6d. ;  dust- 
men, 2s.  3d.  to  4s.;  road  repairers,  2s.  lOd.  to  4s.; 
carpenter,  &c.,  2s.  lid.  to  6s. 


Conway  •  Colwyn  Water  Bill. — In  the  House  of 
Coiiinicuis  on  Moiid.iv,  tlie  Conway  and  Colwyn  Bay 
.Joint  Water  Su|:jply  Board  Bill  was  read  a  third  time 
and  passed. 

Sanitary  Slackers  in  Dudley. — At  Dudley  Police 
Court  on  Wednesday  three  men  were  summoned  by 
Thomas  Lee.  contractor,  employed  by  the  Sanitary 
Committee  of  the  corporation,  for  neglect  of  work. 
Mr.  W.  H.  Thompson,  for  the  prosecution,  stated  that 
the  men  absented  themselves  on  five  days  in  the 
holiday  week,  but  as  they  had  expressed  contrition 
he  applied  for  the  cases  to  be  adjourned  for  two 
months.  Mr.  T.  W.  Smith  ^presiding  magistrate)  said 
the  employer  had  taken  a  very  lenient  view  of  the 
case,  especially  in  view  of  the  danger  to  pulilic  health 
likely  to  result  from  the  neglect  of  the  work  these  men 
had  to  do.  If  (he  men  did  not  attend  to  their  duties 
in  the  future  the  nuii^istratcs  would  mark  their  dis- 
jileasure  in  a  very  drastic  way.  The  application  was 
a<'cedcd  to. 


PERSONAL. 

Mr.  Philip  Kent,  surveyor  to  the  Baldock  (Herts) 
Urban  District  Council,  has  joined  the  Army,- 

Mr.  W.  H.  Adams,  chief  assistant  in  the  Romford 
surveyor's  deiiartmeiit,  has  joined  the  Forces. 

Second-Lieut.  Robert  Rosbotham,  surveyor  to  the 
West  Lancashire  Rural  District  Council,  is  in  hospital 
at  Rouen,  suffering  from  gunshot  wounds  in  the  cheek. 

Private  H.  Whitehead,  a  member  of  the  junior  staff 
of  the  City  of  London  surveyor's  department,  has 
been  awarded  the  Military  Medal  for  bravery  in  the 
recent  Sonime  fighting. 

Mr.  H.  T.  Ridge,  surveyor  to  the  Romford  Urban 
District  Council,  who  has  been  indisposed  for  some 
time  past,  in  acknowledging  a  letter  of  sympathy  from 
the  council,  states  that  he  is  not  making  much  progress. 

Mr.  Raymond  Uiiwin,  chief  town  planning  inspec- 
tor to  the  Local  Government  Board,  will,  it  is 
expected,  shortly  proceed  to  Dulilin  to  advise  the 
corporation  in  connection  with  the  rebuilding  of 
l^arts  of  that  city. 

Mr.  M.  Hainsworth,  surveyor  to  the  Teddington 
Urban  District  Council,  has  been  authorised  to  act 
as  consulting  surveyor  and  sanitary  inspector  to  the 
Hampton  Wick  Urban  District  Council  while  the 
surveyor  to  the  Hampton  Wick  authority  is  on  mili- 
tary service. 

Second-Lieut.  C.  E.  Maynard,  p.A.s.i.,  14th  North- 
umberland Fusiliers  (Pioneer  Battalion),  has  recently 
been  promoted  full  lieutenant.  He  has  also  been 
awai'ded  the  Blilitary  Cross  for  distinguished  sei'vice 
in  defending  a  small  wood  in  the  initial  advance  on 
the  Somme  on  July  1st.  In  ci,vil  life  Lieut. 
Maynard  is  assistant  to  Mr.  W.  J.  Grant,  surveyor  to 
the  Romford  Rural  District  Council,  who  has  been 
directed  to  forward  the  council's  congratulations. 
Other  assistants  serving  from  the  surveyor's  depart- 
ment are  Corporal  F.  Aldei'son,  R.E.,  now  in  Salonika, 
and  Gunner  J.  Page  in  Egypt. 

Mr.  Daft,  who  has  been  acting  as  deputy  county 
surveyor  of  Oxfordshire,  has  joined  the  Forces,  and 
the  chairman  of  the  county  council,  Mr.  W.  H.  Ash- 
hurst,  stated  at  the  quarterly  meeting  recently  that 
the  council  were  very  fortunate  in  getting  the  services 
of  a  county  surveyor  with  the  experience  of  Mr. 
E.  Purnell  Hooley.  He  thought  they  were  greatly 
indebted  to  that  gentleman  for  taking  the  position, 
he  having  retired  for  some  two  or  three  years.  Mr. 
Hooley  was  for  a  quarter  of  a  century  county  surveyor 
of  Nottinghamshire,  and  he  is  known  among  road 
engineers  the  world  over  as  the  inventor  of  "Tarmac." 

OBITUARY. 

Mr.  J.  Stanley  Sawdon,  Assoc. m.inst.c.b.,  surveyor 
to  the  St.  Anues-on.'Sea  Urban  District  Council,'  died 
recently,  we  regret  to  state,  at  the  early  age  of  thirty- 
four.  He  had  only  held  the  post  since  August,  1914. 
His  municipal  training  commenced  at  Uxbridge  under 
the  late  Mr.  J.  Freebairn  Stow,  to  whom  he  was 
articled,  and  after  being  assistant  surveyor  there  he 
was  appointed  chief  assistant  surveyor  to  the  Staines 
Urban  District  Council.  Subsequently  he  proceeded 
to  Kettering  as  chief  engineering  assistant,  and  thence 
to  Cheltenham,  obtaining  in  1908  the  post  of  deputy 
borough  engineer  at  Margate.  Mr.  Sawdon,  it  may 
l>e  recalled,  contritjuted  a  paper — dealing  with  the  j] 
municipal  works  of  St.  Annes— to  the  recent  annual 
meeting  of  the  Institution  of  Municipal  and  County 
Eiisiiieers  at  Blackjiool,  and  his  district  was  among 
those  visited  by  the  members  of  that  liody  during 
their  stay  at  the  famous  Lancashire  holiday  resort. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

T  EEK     URBAN     DISTEICT     COUNCIL. 
^  AMENDED   ADVERTISEMENT-. 

Applications  are  invited  for  Surveyor's  Temporary 
Assistant  (ineligible  for  military  service),  with  archi- 
tectural  experience. 

Copies  of  three  recent  testimonials,  and  giving  full 
particulars,  age,  e.x[>erience  aud  salary  required, 
should  reach  me  bv  noon  on  Tuesday,  August  29th, 
1916. 

(Signed) 

W.  E.  BEACHAM, 

Engineer  and  Surveyor. 
Town  Hall,  Leek. 

August  16,  1916.  (3,072) 


AiGiST  IS,  1916. 


AND  COUNT  r   ENGINEER. 
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Surveyors:   Their  Security  of  Tenure  and  Defence.* 

Bj  J.   H.  DEEW,  M.iNST.c.E.i.,  liorougli  Surveyor  of  (Inuitham. 
(Coaclusiott.) 


Probably  one  of  the  greatest  levers  in  the  plea  for 
security  of  tenure  is  to  be  found  in  the  reports  made 
from  time  to  time  by  the  inspectors  of  the  Local 
Government  Board  upon  the  sanitary  circumstances 
and  administration  of  many  districts. 

The  author  appends  a  low  extracts  from  such  a 
report  following  the  iujpection  of  an  urban  district 
having  a  population  uf  over  7,lKX)  and  a  ratealile 
value ~of  nearly  £46,aHj;  — 

■■  It  is  manifest  from  this  report  that  the  sanitary 
circumstances  and  adiiiinistration  of  this  district 
are  not  subjects  iipon  which  the  urban  district 
council  are   to  be  cou-ratalated." 

■■  Explanation  is,  it  appears  to  me,  to  be  found;— 
at  any  rate  in  part— in  tlio  fa"et  that  small  sanitary 
authorities  generally,  as  also  not  infrequently  larger 
similar  authorities,  do  not  possess  in  the  iiersons 
oi  tlieir  members  any  liaving  but  scanty  knowledge 
ut  sanitary  law,  sanitary  requirement.s,  or  proi>er 
methods  of   sanitary   administration." 

'■  For  education  and  guidance  in  these  matters 
they  must  be  dependent  upon  their  officers,  and  the 
latter,  if  not  trained  and  competent  to  advise  and 
guide,  or  if  wanting  in  influence  to  lead  the  autho- 
rities, fali  ?hort  in  one  of  their  proper  functions. 

"  Small  districts  cannot,  of  course,  afford  to  secure 
the  whole-t^ine  services  of  men  oi  this  class." 

"  It  has  to  be  bornu  in  mind  as  regards  small 
districts  that  personal  relations  l>etween  district 
councillors  and  friends  and  acquaintances  arc  apt 
to  interfere  luiduly  with  pro^R'r  and  .impartial 
administration  of  tlios,'  districts;  now  and  again, 
indeed,  there  are  found  on  such  councils  men  who 
own  property  not  always  the  best  in  the  districts 
they  represent — sometimes,  perchance,  almost  the 
worst— and  oftiers  who.  lieing  interested  in  building 
operations,  are  not  enamoured  of  by-laws." 

"  When  such  condiliona  obtain  the  work  of 
officials  is  always  dil irate,  and  sometimes  their 
positions  are  rendereil  very  difficult." 
Here  we  have  the  coucUiding  paragraphs  of  an 
official  document,  one  only  of  many  similar  reports 
which  could  be  found  slori<l  away  in  the  pigeon-holes 
at  Whitehall.  Coidd  any  stronger  evidence  be  pro- 
cured in  justification  of  the  appointment  of  properly 
qualified  and  traineil  otlk-ials,  and  U)  give  those 
officials,  once  their  aii|iointment  is  ratified  by  the 
Local  Government  Hoaul,  that  protection  and  assist- 
ance which  should  be  tin  Irs,  as  Mr.  Nisbet  Blair  has 
said,  "Not  as  a  favour,  but  as  a  right,"  to  enable 
them  to  fulfil  the  duties  cast  upon  them  by  Parlia- 
ment impartially  and  ((.nseienliously,  and  without 
fear  or  favour  ? 

TYPICAL  CARES  OF  PERSECUTION,  ETC. 

The  author  could  give  numerous  typical  instances 
which  have- occurred  in  quite  recent  times,  where 
officials  and  particularl\  surveyors,  have  been  slan- 
dered, libelled,  as.saulteil  nialisned,  harassed,  intimi- 
dated and  persecuted  by  vindictive  councillors  or  those 
aggrieved,  resulting  in  <li-missal  from  office  in  some 
cases,  and  the  loss  of  considerable  sums  in  law  costs 
in  others. 

Who  knows  whetlier  i'  will  be  his  turn  next  ?  Every 
member  of  the  institution  should  be  jjrepared  and  in 
a  position  to  defend  himself,  and  his  honour,  should 
he  be  assailed.  The  knowledge  among  councillors 
and  the  pidilic  that  surveyors  were  so  prepared  would, 
in  the  author's  opinion.  l>e  a  great  deterrent  to  tho.se 
who  think  they  can  ati  M-k  officials  without  hurt  to 
them.selves.  under  the  gni-e  of  "  privilege"  and  "  fair 
cohiiiK'nt."- 

The  author  submits  1bal  the  be.st  way  to  bring  about 
Government  action  wo\ilil  be  to  follow  the  line  of 
the  National  Union  oi  Teachers,  and  get  a  large 
proportion  of  surveyors  to  combine  for  a  common 
defence  fund,  which  emihl  most  easily  be  done  by 
taking  out  the  litigation  |)olicy  in  Official  Security, 
Limited.  By  vigorous  !it  i'.'atiwr-in  the  courts  ol  care- 
fully selected  cases,  pnlili-  attention  would  be  jiower- 
full'v  drawn   to  the  wor-t    .  vils  of  the  present    -y-tem. 


•From  a  paper  fmbmitted  at 
of  MuDicipal  and  Coonty  Engi  i 


umial  meeting  of  the  Institutic 


and  such  cases  wunUI  materially  streiigUien  the 
pressure  on  the  Local  Government  Board.  Medical 
men  have  such  a  scheme,  and  so  have  motorists  in 
their  automobile  as.soc-iations,  and .  there  is  every 
reason  why  surveyors  should  be  similarly  protected. 
The  National  Union  of  Teachers  have  found  such 
action  gives  a  great  measure  of  security  of  tenure. 
If  this  cour.se  is, followed,  the  author  is  confident 
that  members  will  have  marched  a  long  way  towards 
the  attainment  of  security  of   tenure. 

The  author  contends  that  the  more  higiily  trained 
a  surveyor  may  bej  the  more  his  difficulties  in  the 
smaller  districts  are  often  correspondingly  increased. 
Many  of  the  residents  and  councillors  love  the  old 
regime,  and  if  a  surveyor  endeavours  to  educate  and 
guide  his  councillors  and  to  influence  them  in  the 
manner  suggested  by  the  Local  Government  Board, 
his  conscientious  endeavours  and  high  motives  solely 
in  the  interests  of  the  authority  which  employs  him 
"are  often  wrongly  interpreted  as  "offleiousness," 
'"red  tape,"  "by-law  <'raze."  "too  expensive  ideas," 
or  even  it  may  lie  alleged  by  speculative  or  jerry 
builders  that  his  request  for  adherence  to  the  by-laws 
is  done  to  stop  private  building  enterprise  in  favour 
of  municipal  housing. 

It  is  well  known  that  some  councillors  are  of  opinion 
that  the  officials  arc  appointed,  not  to  advise  or  guide 
the  council,  but  to  carry  out  what  the  council  tell 
them  to  do.  This  type  of  councillor  in  the  smaller 
districts  is  a  difficult  and  often  dangerous  person  to 
tackle,  and  strongly  resents  the  introduction  of  new 
methods  or  ideas  into  the  township,  which  are  quite 
the  opposite  to  what  he  may  have  himself  advocated 
for  a  long  term  of  years  as  a  member  of  the  local  board 
and  later  as  a  district  councillor.  What  was  satis- 
factory for  such  a  councillor  thirty  years  ago  is  still 
good  enough  for  him  to-day,  although  it  is  convenient 
for  him  to  forget  that  new  legislation,  not  made  by  the 
official  of  course,  will  not  permit  the  latter  to  conscien- 
tiously discharge  his  duties,  and  at  the  same  time 
ignore  tb.e  principles  wliich  his  education  and  training 
have  taught  hhu  are  tho.se  which  should  be  followed 
in  the  interests  of,  and  for  the  benefit  of  the  com- 
munity which  he  serves. 

The  author  hopes  that  a  determined  effort  will  be 
made  by  all  ranks  to  bring  about  the  maturity  of 
the  desired  end,  and  in  the  meantime  that  each 
individual  will  so  protect  himself  that  the  conscien- 
tious discharge  of  his  duties  will  not  bring  him 
penniless  and  ruined  in  his  career  to  the  feet  of  his 
agcjessors. 

"  Tis  not  ill  mortals  to  command  success; 
We   will    do    more— deserve  it." 


[As  will  be  rememliered,  Mr.  Drew's  paper  was 
among  those  which  were  "  crowded  ov(t "  at  the 
annual  meeting  of  the  institution  at  Blackpool,  but 
a  number  of  written  communication.s,  which  we 
reproduce  herewith,  hav.e  since  been  received  by  the 
secretary.] 

Mr.  -W.  Matthews  .Tones  (Chester)  said  that 
"  security  of  tenure  "  <'ould  only  be  obtained  by  the 
Local  Government  B.oard  having  a  full  say  in  the 
a|)pointment  of  officials;  if  this  were  not  allowed 
then  the  whole  thing  would  fall  to  the  ground,  be- 
cause if  the  official  expected 'the  Local  Government 
Board  to  protect  him  when  the  time  came  then  it 
was  also  necessary  that  they  should  have  some  say 
in  the  appointment  of  such  men.  Further,  how  far 
was  "security  of  tenure"  to  extend  ?  Was  it  to  be 
head  officials  only,  or  heads,  deputies,  first,  second 
and  third  assistants,  draughtsmen,  wages  clerk,  &c., 
and  if  .so.  how  were  these  to  be  destined  ?  Because  he 
could  quite  imagine  that  the  Local  Government  Board 
would  not  care  to  be  bothered  with  regard  to  the 
appointments  of  first,  second  and  third  assistants,  &c. 
One  way  out  of  the  difficulty  was  for  the  .surveyor 
himself,  instead  of  hi-  council,  to  appoint  such  men. 
Another  way  was  to  have  what  one  might  term  a 
"l)ermanent"  and  a  "temporary"  staff,  so  that 
anvone  beins  appointed  could  be  told  that  for  the 
first  four  vear.s  or  so  Mi-y  would  be  eons'dered  as  ,-,n 
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tile  ■•  teniiioiaiy  "  .-^taTf.  ai:ii  at  the  end  of  this  |X'i-od 
they  could,  if  tliey  so  <lesired;  apply  to  l>e  put  on 
tlie  •' permanent/'  .sfafi,  and  the  committee  or  eoiuicil 
could  then  have  a' say  in  the  matter  and,  if  necessary, 
refer  to  the  Local  Govi-iiiment  Board.  It  was  also 
manifestly  unfair  that  only  medical  officers  of  health 
and  sanitary  inspectors  should  have  this  protection, 
because  the  surveyor  in  many  cases  had  ic  carry  out 
the  various  sections  of  the  Public  Health,  Private 
Street  Work.s,  and  oiht-r  local  Acts,  and  this  very 
often  brought  him  into  antagonistic  relations  with 
the  mcmliers  of  his  council,  and  the  ratepayers  pene- 
rally,  althougli  he  was  only  doing  his  duty  in  carr\  ini: 
out  such  Acts.  Hp  hojied  that  there  would  be  a 
more  ccndjined  effort  to  secure  the  objects  for  which 
all  surveyors  should  strive— viz.,  "security  of  tenure  " 
and  "superannuation." 

Mr.  J.  PI.  Walters  (Conglefon)  Said  the  members 
of  the  institution  were  pieatly  indebted  to  Mr,  Drew 
for  the  valuable  and  succinct  paper  on  "Surveyors: 
Their  Security  of  Tenure  and  Defence,"  and  it  was 
to  be  regretted  that  it  was  crowded  out  at  the  annual 
meeting.  A  discussion  on  the  subject  would  have, 
nc  doubt,  brought  out  the  views  of  many  members  on 
this  burning  question,  which  had  )>een  on  their  minds 
for  many  years;  perhaps  cleared  up  dift'crences  of 
opinion,  p. lints  of  difficulty,  and  paved  the  way  to 
;i  l>i;n'i,Ml  scheme  bein.o:  evolved;  more  especially 
-iinr  ine  ],ocal  Government  Board  had  recently 
declared  themselves  ready  to  issue  an  order  at  the 
termination  of  th'e  war  giving  whole-time  medical 
officers  i.f  liealth  and  insj)octors  of  nuisances  security 
of  tenure.  The  Local  Government  Board  had  evi- 
dently come  to  the  conclusion  that  if  a  medical  officer 
of  health  or  an  inspectoi'  of  nuisances  was  to  do  his 
duty  without  fear  nr  f.ivour  he  must  have  some 
1  rotectinii  from  tile  vested  iirterest  which  was  some- 
times brou,aht  to  liear  ai^ainst  him.  Mr.  Drew  had 
very  clearly  pointed  out  that  municipal  survevors  were 
quite  as  much  liable  to  attack  as  the  medical  officer 
of  health  or  the  inspector  of  nuisances.  His  arcu- 
rients  were  fully  substantiated  by  the  recent  case 
at  Kingston.  As  municipal  surveyors,  all  -were  well 
aware  that  few  duties  were  more  liable  to  bring  them 
into  collision  with  owners  and  occupiers  than  the 
lopping  of  trees  and  the  cutting  of  hedges,  dan,iierous 
buildings,  means  of  escape  in  ease  of  fire  in  factories, 
and  a  thousand  and  one  other  causes.  All  the 
discretion  and  tact  possible  would_not  sweeten  tlie 
malevolently-inclined  owner  or  occupier.-  Seemily  <il 
tenure  was  quite  as  nnieh  a  necessity  to  the  ,-uivevnr 
as  to  the  in.spector  of  nuisances.  How  often  did  one 
read  in  theprincipal  Public  Health  Act:  "Where  on 
the  report  of  the  surveyor  of  the  local  autlioritv  "  .? 
He  was  asked  to  decide  whether  a  house  was  projierly 
and  effectively  drained,  whether  there  was  sufficient 
and  proper  sanitary  accommodation  in.  factories, 
whether  a  Irouse  had  or  had  not  a  proper  water  supply, 
&c.  &c.,  and  all  this  after,  perhaps,  a  report  from 
the  sanitary  department;  and  was  the  surveyor  not 
liable  to  be  "slanged"  at  the  sanitary  department's 
expense  for  making  a  report  that  would  compel  the 
owner  or  occupier  to  din  their  hands  into  their 
pockets  y  If  the  Local  Government  Board  had  these 
points,  put  liefore  them  a-ain  by  the  council  imme- 
diately the  war  was  over,  it  would  do  much  towards 
the  desired  security  of  office,  and.  some  consolation 
to  the  author  of  a  most  interesting  paper, 

Mr,  0SW.4.LD  A.  Bridges  ,(Bognor)  wished  to 
congratulate  the  author  upon  the  very  able-  paper 
he  had  provided  for  discussion  at  their  annual  meet- 
ing on  a  subject  which  widelv  affected  the  interests 
of  every  surve.yor  in  the  kingdom.  No  one  realised 
their  position  more  as  regarded  "  insecurity  of  tenure  " 
th.an  he  did.  when  he  started  his  life  as  a  "chief" 
surveyor  twenty-three  ye:irs  before, .  He  was  compelled 
to  save  every  penny  he  could  to  fortifv  him.self 
against  risk  of  this  kind.  Legislation  .should  have 
been  asked  for  years  ago,  to  secure  the  tenure  of 
office  and  superafinuation  of  every  surveyor.  Surely 
if  medical  officers  of  health  and  sanitarv  inspectors 
enjoyed  security  of  tenure  of  office,  and  Poor  Law 
officers  had  superannuatitm.  surveyors,  who  carried 
out  quite  as  important  duties,  or  even  more 
important  duties,  should  have  the  same  con- 
sideration shown  to  them.  It  appeared  to  him 
that  .surveyors  would  not  ohtaiin  these  advantages 
unless  they  woke  tip  and  studied  their  own  interests 
a  little  more.  Now  Mr.  Drew  had  started  the  ball 
loUing  again  on  this  m:itter.  the  question  mu.st  be 
luislied     forward     on     .\      .     occasion   .iintfl     success 


crowned  their  efforts.  He  was  sure  the  institution 
would  help  them  in  every  way  and  bring  the  matter 
forward  when  the  war  was  over.  The  author  had 
their  best  thanks  for  the'  pains  he  had  taken  in 
bringiiig-fhe  suliject  before  them  in  such  a  masterly, 
way. 

Mr.  A.  E,  Pkescott  (Eastboi^rnej  said  that  many 
of  the  members  of  the  institution  attending  the  annual 
■meeting  at  Blackpool  were  extremely  disappointed 
that  this  admirable  paper  written  )iy  Mr.  Drew  was, 
so  to  speak,  laid  on  the  shelf,  while  co;]siderable 
time  was  taken  up  by  di.scussing  the  same  old  thread- 
bare topics  of  less  ini]iortance.  Mr.  Drew's  T)aper  was 
undoubtedly  of  considerable  value,  and  was  de.serving 
nf  better  treatment.  He  summed  up  the  whole  case 
in  one  sentence  when  he  stated  that  the  non-success 
of  the  scheme  so  far  was  entirely  due  to  the  inertia 
and  indifference  of  the  surveyors  themselves.  This 
was  indeed  true;  otherwise  a  paper  of  such  impor- 
tance ~  would  have  secured  a  hearing  and  not  l>een 
crushed  out  by  subjects  which  have  been  discussed 
rr/  iiniisi'iiin.  It  was,  however,  apparent  that  one  could 
nut,  in  -uch  strenuous  times,  expect  members  of 
Parliament  or  the  Government  to  give  consideration 
to  the  subject  of  "  security  of  tenure,"  All  efforts  must 
be  directed  to  keeping  the  old  flag  flying;  but,  recog- 
nising tiiat  the  subject  was  of  extreme  importance,  he 
would  suggest  for  the  president's  consideration  the 
convening  of  a  special  meeting  during  his  year  of 
office,  to  give  the  members  a  full  opportunity  of  taking 
part  in  the  discussion  of  Mr,  Drew's  paper.  As  the 
result  of  such  deliberations  a  practical  scheme  might 
lie  evolved,  and  rei>resentations  made  by  a  strong 
depujtation  to  the  proper  quarter. 

Mr.  G,  B.  Hartfree  (Alton)  said  that  he  would 
like  to  quote  a  case  that  came  under  his  notice 
several  years  back.  Making  a  brief  holiday,  he  galled 
upon  a  liorough  surve.\"or,  and  met  a  man  whose  face 
bore  the  expression  of  one  who  had  received  his 
death-sentence.  He  soon  poured  out  his  woes;  he  had 
jirepared  a  scheme  of  sewerage  and  sewage  disposal, 
entailing  the  consequent  increase  to  his  work.  With- 
out in  any  way  consulting  his  views,  his  council 
engaged  a  clerk  of  works  to  supervise  the  construction 
and  who  apparently  had  approved  anything  and 
.'verything.  The  surveyor's  time  was  fully  occupied 
'Isewhere,  and  his  councillors  were  evidently  adejits 
at  "  badgering  the  surveyor,"  as  the  whole  time 
I  i-  pel  iiiiineiit  wniks  were  in  hand  he  was  harassed 
111  eonneitinii  with  iniitine  work,  making  his  super- 
\i-iMiini  eniislriieti(in;il  works  impossible.  The  root  of 
Ills  troubles  appeared  to  be  entirely  due  to  the  fact 
that  the  council  had  not  voted  sufficient  funds  to 
execute  all  the  works  they  required.  The  following 
are  examples  of  what  was- witnessed  :  "Oh,  Mr.  A., 
you  oii.nht  to  'have  the  watercart  out  in  X-street  at 
once."  Five  minutes  later:  "Mr.  A.,  the  house 
refuse  has  not  been  collected  at  niy  cottages  in  Y- 
street."  Two  minutes  after:  "Mr.  A.,  I  was  down 
Z-street  a  short  time  ago,  and  the  men  are  at  a 
standstill  awaiting  the  materials  you  promised  to 
send,"  The  irony  of  the  affair  was  that  the  corpora- 
tion pos.sessed  but  one  hor-se,  and  the  surveyor  was 
not  jiermitled  to  hire  any  other.  '  He  showed  some 
of  the  permanent  works  and  pointed  out  lines  that 
were  neither  horizontal,  vertical,  straight  nor  curved, 
and  said  that  when  lie  noticed  these  and  called  upon 
the  contractor  to  alter  tJiem,  he  was  infcrmed  that 
the  clerk  of  works  had  passed  them,  and  they  would 
not  be  altered.  His  council  were  divided;  some 
blaming  the  contractor,  some  of  the  clerk  of  works ; 
several  blamed  the  surve.yor,  none  blamed  them- 
selves. Mr.  Hartfree  sympathised  with  his  suffering 
colleague,  but  alxiut  tliree  months  after  leaving  his 
town  was  informed  that  he  had  become  insane.  It 
seemed  that  the  .sulijeet  of  protection  of  surveyors 
did  not  receive  attention  at  the  annual  meetings  of 
the  institution,  and  this  neglect  was  entirely  due 
to  the  iridifference  of  the  members  attending.  It  was 
(bviou?  th.at  those  pre-ent  at  such  meetipgs  had  a 
good  class  of  councillor  to  deal  with,  but  this  made 
it  more  important  that  thought  should  be  given  to 
brother  officers  less  fortunate. 

The  President  (Mr.  ,T.  SjiBrodie)  said  the  author 
deserved  the  sincere  thanks  of  every  member  of  the 
institution  for  the  excellent  paper  which  he  had 
prepared  on  this  subject.  There  could  be  no  reason- 
able difference  of  opinimi  as  to  the  advisability  of 
some  form  of  iirotectinn  for  public  officials  engaged  ' 
in  carrying  out  statutory  duties.  On  the  other  hand, 
it    was    distinctlv    iiiire.ixiiiHble,    and,    iiub  ed,    would 
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l>o  cli'triinentul  to  the  |uiMic  seivici'.  fliat  nio.iiiln'ir 
slioiiUi-^  possess  protection  aniountini:  to  a  fri-ehold 
i'l  the  oHk-es  whu-h  t!i.  \  filled.  Tlie  evil  of  siielT  a 
ae<-iirity  was  glariiiyly  illustrated  in  tlie  oa.so  of 
eeelesia-stioal  appointiueiit-.  Jiud  surely  no  one  wished 
to  set  up  a  system  of  seiinily  which  was  seen  to  lead 
to  such  undesirable  nsuits.  The  author  said  very 
truly  that  "Union  is  strength,"  and  a  solution  of 
this  prol)leni  would  1^  fvuind  bx  heartily  supporting 
N.A  I.  G.O.  proposals  for  superannuation,  and 
security  of  tenure  would  form  a  matural  and  fittinsr 
corollary  to  a  satisfaot'iy  and  compulsory  super- 
annuation scheme,  and  'h -ir  efforts  sliould  l>e  concen- 
trated in  that  direction. 

Mr.  Drew  said  he  wa-  indebted  to  the  president 
and  those  memliers  who  had  so  kindly  taken  the 
trouble  to  submit  written  coiiimmiications  upon  his 
paper,  and  greatly  regretted  that  it  was  not  possil)le 
for  a  full  discussion  to  take  place  .it  the  anniuil 
meeting.  He  predicted  tlie  result  long  before  the 
Blackpool  'gathering,  and  «  hen  he  saw  the  paper  had 
lieen  given  twelfth  placi-  in  the  programme  he  quite 
reali-sed  that,  to  use  a  racing  phrase,  the  paper  "  would 
be  left  at  the  post,"  He  trusted  that  his  effort  to 
raise  a  discussion  on  the  subject  would  not  have  lieen 
in  vain,  and  tliat  such  interest  would  be  aroused 
among  members  that  that  inertia  which  had  l)een 
so  evident  in  the  past  woidd  be  swept  away.  He 
eommended  to  the  notito  of  raeml>ers  the  attitude 
of  the  president  on  iln^  subject;  evidently  Mr. 
Brodie  was  not  a  whole-lie.uted  supporter  of  "  .security 
of  tenure."  but.  being  a  .•entlenian  well  advanced,  both 
in  years  and  in  the  prol.-sion,  he  evidently  attached 
more  importance  to  superannuation.  Perhaps  if  the 
president  assented  to  Mr.  Prescott's  suggestion  for  a 
discussion  of  the  paper  on  some  future  occasion,  they 
would  have  the  lienefit  of  Ins  views  and  those  of  others 
who  might  be  pessimistic  a-  to  the  results  which  would 
follow  the  attainment  ui  "  security  of  tenure."  The 
author  adhered  to  the  opinion  expressed  in  the  paper 
that  "  security  of  tenure  "  was  of  more  importanee 
than  "  superannuation."  particularly  in  the  smaller 
district.s.  Tn  reply  to  Mr.  Matthews  Joints,  the  author 
quite  asreed  that  the  Loca!  Government  Board  should 
have  a  voice  in  the  aiiM.jntment  to  surveyorships, 
and  this  was  pointed  ont  ri  making  reference  to  the 
quali6cations  required  nn  !er  the  Labourers  (Ireland) 
Act,  1906.  The  author  \va-  afraid  that  it  would  further 
complicate  matters  in  tlio  attainment  of  the  object 
if  all  grades  of  a  surviy.i's  staff  were  included  in 
a  scheme  for  "  security  of  tenure,"  although  the  poinf 
raised  by  Mr.  Jones  was  one  whieh  should  have  every 
consideration.  Mr.  Wait.  :-  further  substantiated  his 
plea,  and,  had  the  dis<N-.i.in  taken  place,  it  was  the 
intention  of  the  author  t  i  make  reference  to  speeific 
ca.sps  of  dismissals  pei-ectition,  lil)els,  &c.,  which 
had  taken  place,  but  it  \\onld  not  l)e  wi.si'  to  publish 
such  in.?tances,  as  to  do  -o  might  l)e  harmful  to  any 
colleagues  who  might  l.t-  interested  parties.  The 
Kingston  case  was  a  typ^  il  instance,  and  congratula- 
tions were  due  to  Mr.  (loias  upon  the  result.  The 
author  could  appreciate  to  the  lull  the  hours  of 
anxietj'  and  worry  whii  h  followed  in  the  train  of 
such  vindictiveness  and  persecution.  Mr.  Bridges 
evidently  knew  what  i-  wal  to  feel  that  "  in- 
security of  office"  to  '.\liich  anyone  was  at  any 
moment  liable,  and,  if  nothing  more,  the  author 
would  feel  repaid  for  bis  trouble  in  the  pre- 
paration of  the  paper  i».  as  Mr.  Brid^'es  said, 
"it  had  .started  the  l.a!l  rolling."  Mr.  A.  E. 
Pre.scott  very  aptly  weiL'li  d  up  the  position,  and  the 
author  would  lie  plea.~ed  t  fall  in  with  his  suggestion 
should  an  opportunity  1  •  L'iven  for  discussion  of  the 
paper  at  some  future  ine.  ting.."  Mr.  Hartfree  penned 
a  very  able  picture  showin.'  but  one  of  the  many  little 
incidents  which  occurred  daily  in  the  smaller  towns 
and  districts,  where  re^id.  nts  and  city  fathers  often 
took  pleasure  in  badgerinu  the  surveyor  in  the  manner 
indicated  by  Mr.  Hartfn- ■  Many  an  overworked  and 
under-staffed  surveyor  Id  been  "cornered"  and 
brouLdit  to  earth  in  thai   -  :  H' 1  and  Hunn'sh   nianiier. 


Admirarty'8   Housing    Scheme   at   Greenock.  —  The 

housing  scheme  whieh  ''  •  Admiralty  jjroposed  to 
carry  out  at  Gonrock  i^  '■'  '">'-  proceeded  with,  and  in 
the  meantime  it  has  been  I'cided  to  erect  forty-eight 
cottages  at  a  co.st  of  al<on;  t;20,flOO.  Local  enterprise 
has,  for  a  variety  of  rea-oi,-,  failed  to  make  good  tlie 
serious  shortage  of  accoim   odation. 


DE-TINNING  COMPANY'S  SCHEME. 

LOCAL  AUTHORITIES'  SUPPORT. 

Keen  interest  has  lieeii  evinced  liy  -members  and 
officials  of  public  bodies  in  all  parts  of  the  country 
in  our  article  of  last  week  with  refeienee  to  tlu' 
tortheoiuing  meeting  in  London  at  which  the  British 
De-Tinning  Company,  of  75  New-street,  Birmingham, 
will  explain  their  .scheme  by  which  local  authorities, 
working  in  co-operation  with  that  firni,  will  be  enabled 
to  dispo.se  of  the  old  tins  and  waste  metals  from 
refuse  with  greater  profit  to  themselves  than  is  possible 
under  present  arrangements,  A  very  large  number 
of  inquiries  have  reached  the  company,  and  we  are 
able  to  announce  the  following  additional  acceptances 
lor  tlu>   gathering:  — 

Dover— -Vlderman  J.  \V.  Bussey  ;  Durham— .\lder- 
nian  Jonathan  Samuel,  m,p.  ;  Guildford— Alderman 
Patrick,  J. P.  (chairman.  Sanitary  Committee);  Rcigate 
—Councillors  F.  K.  Lemon  (chairman)  and  K.  S.  Kdge ; 
Scarborough — Councillor  Frank  White  (ehairman. 
Cleansing  Sub-Committee);  Wood  Green— Councillors 
.\.  K.  Salt  (.chairman.  Health  Committee)  and  H. 
Muskett  (chairman.  H ighwaysCoramittee) ;  Woolwich- 
Councillor  S.  H.  Cuff  (chairman.  Works  Committee); 
Portsmouth— Councillor  J,  E,  Pink  (chairman.  Drain- 
age Committee);  New  Maiden,  Surrey — Councillor 
Woollacott  (chairman  of  committee);  Chesterfield- 
Councillor  Geo,  Clark  (chairman)  and  Mr.  William 
Tomlinson  (manager,  sewage  disposal  works). 

Horsham— Mr.  J.  B.  Morgan;  Worthing— Mr.  F. 
Roberts,  borough  surveyor;  Chatteri.s— iMr.  S.  Hip- 
well,  surveyor;  Northanipton— Mr.  A.  Fidler,  borough 
engineer;  Hereford— Mr.  John  Parker,  borough  sur- 
veyor; Itchen — Mr.  T.  X.  Collingwood ;  Shoreham- 
by-Sea,  Mr.  A.  W.  Nye.  surveyor;  Twickenham— Mr. 
F.  WrPearce,  surveyor;  Purley— Mr.  Robert  Chaj-t. 
surveyor;  Carshaltoii— Mr.  Wm.  Gale,  surveyor; 
Birmingham— Mr.  Jas.  Jackson  (superintendent 
cleansing  department);  Barnes— Mr.  G.  Bruce  Tomes, 
M.iNST.c.E.,   surveyor. 

Towns  which,  if  not  represented  at  the  meeting, 
are  desirous  of  being  furnished  with  a  full  explana- 
tion of  the  comi)any's  project  with  a  view  to  co- 
operating, include  Cheltenham,  Burton-upon-Trent, 
Crompton  (Oldham),  Budleigh  Salterton,  Dawlish, 
Clayton  (Bradford),  Peterhead,  Derby.  Rhondda, 
Gloucester,  Siienboroiigli,  Irvine.  St.  Helens,  and 
Leatherhead. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  cp  to  4.30  p.m. 
on  thcrsdays  will  bb  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Scrveyob  office  hy  noon 
on  WEDNESDAYS  to  ensuve  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  [City  No.  101,6)  subject  to  later  con- 
firmation  by   letter.  

SURVEYOR  OF  HIGHWAYS.— Augu.st  25th.— East 
Kerrier  Rural  Di.strict  Council.  £80- EKW,— Mr. 
M.  H.  Truscott,  The  Square,  Penryn,  Cornwall.     , 

HIGHWAY  SURVEYOR.— August  26th.— Claypolo 
Rural  District  Council.  £150.— Mr.  A.  J.  Franks,  clerk, 
24   Lombard-street,   Newark. 

SURVEYOR'S  ASSISTANT.— August  26th.— Heme! 
Hempsted'  Town  Council.  £80  to  £1W,  according  to 
experience.— i\Ir.  W.  R.  Locke,  borough  surveyor. 
Town  Hall.  Hemel  Hempsted. 

GAS  AND  WATERWOllKS  MANAGER.— Augu.st 
28th.— Devizes  Town  Council.  £200  per  annum.— The 
Town  Clerk,  Devizes. 

ASSISTANT  ENGINEERS.— August  28th.— Port  of 
London  Authority.— Chief  Engineer,  109  Leadenhall- 
street,  London,  B.C. 

SURVEYOR  AND  INSPECTOR.-August  28th.- 
Seaton  Delaval  Urban  District  Council.  £150  per 
annum.— Mr.  W.  D.  Soulsby,  clerk,  3  Stanley-street, 
Blyth. 

SURVEYOR  AND  INSPECTOR.— September  1st.— 
Beeston  (Notts)  Urban  District  Council.  £225  per 
annum.— Mr.  W.  H.  Kedgate,  clerk,  Bentinek  Build- 
ings, W'heeler  Gate,  Nottingham, 

TEMPORARY  ASSISTANT.  — Somerset  County 
Council.— Mr.  Gordon  R.  Folland,  acting  county  sur- 
veyor, 1.3  Cliamberlain-strcet,  Wells.  Somerset. 

OFFICIAL    REPORTS. 

The  Editor  invites  readers  to  forward  regularly 
copies  of  annual  and  other  reports,  for  notice  in 
the  columns  of  "The  Surveyor." 


156 


THE  SURVEYOR  AND  MUNICIPAL 


August  18,  1916. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m. 
on  thdrsdavs  will  bb  inserted  in  the  following  daks  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  sliall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  iy   letter.  

Buildings. 

15AN15URY.— Augu.-^t  19th.— For  converting  a  build- 
ing into  a  fire  station,  for  the  corporation. — Mr.  G.  E. 
Wrigley,  borough  surveyor,  Town  Hall. 

HOLLINGBOURN.— August  24th.— For  rebuilding 
part  of  a  bridge  and  erecting  oak  fences,  for  the  rural 
district  council.— Mr.  H.  J.  Bracher,  clerk,  33  Earl- 
street,  Maidstone. 

KILLARNEY.  —  August  25th.  —  For  building  19 
labourers'  cottages,  for  the  rural  district  council. — 
Mr.  P.  Carey,  clerk.  Board  Room,  Workhouse,  Kil- 
larney. 

Engineering:  Iron  and  Steel. 

SINGAPORE.— August  14th.— For  the  construction 
of  a  steel  bridge,  for  the  Public  Works  Department.— 
Chief  Clerk,  Colonial  Engineer's  Office,  Singapore. 

LONDON.— August  22nd.— For  the  supply  of  1,(100 
foi-ged  steel  driving  wheel  tyres,  and  500  forged  steel 
trailing  wheel  tyres,  for  electric  tramcars,  for  the 
county  council.  —  Chief  Offices,  London  County 
Council   Tramways,   62  Finsbury-pavenient,   B.C. 

MANCHESTER.— August  22nd.— For  the  supply  of 
hard-draw-n  copper  trolley  wire,  for  the  Tramways 
Committee. — Mr.  J.  M.  McElroy,  general  manager,  55 
Piccadilly,  Manchester. 

KIRKCALDY.— August  22nd.— For  the  supply  and 
erection  of  a  wire  fence,  for  the  corporation. — Mr. 
W.  L.  Macnidoc,  town  clerk. 

EDMONTON.— August  23rd.— For  altering  and  erect- 
ing ironing  and  other  laundry  plant,  for  the  Guardians. 
Mr.  J.  C.  S.  Mummery,  architect,  13  Fitzroy-square, 
London,  W. 

ISLE  OF  THANET.— August  24th.— For  the  supply 
of  two  wrought-iron  galvanised  hot^water  tanks,  for 
the  Guardians.— Mr.  A.  E.  Fussell,  Hill  House,  Min- 
ster, near  Ramsgate. 

MANCHESTER.— August  25th.— For  the  supply  of 
high  and  low  pressure  steam  and  feed  pipes,  for  the 
Electricity  Committee. — Mr.  F.  -E.  Hughes,  secretary, 
Town  Hall,  Manche.ster. 

LONDON.— August  29th.— For  the  "supply  of  one 
5-ton  steam  tractor  and  three  6-ton  trailers,  for  the 
Metropolitan  Asylums  Board. — Mr.  T.  Cooper,  acting 
engineer-in-chief,  Thames  Embankment,  London,  E.C. 

DUBLIN.— August  29th.— For  the  supply  of  single- 
phase  and  three-phase  meters,  for  tlie  Electricity 
Supply  Committee. — City  Electrical  Engineer,  Fleets 
street,   Dublin. 

MANCHESTER.— August  30th.— For  the  erection  of 
a  refuse  destructor  furnace,  for  the  Board  of  Guar- 
dians.— Mr.  J.  Macdonald,  clerk.  Union  Offices,  All 
Saints,  Manchester. 

ROCHDALE.— For  the  supply  of  static  transformers, 
for  the  Electricity  Connnittee. — Mr.  C.  C.  Atch:.son, 
Electricity  Works,  Dane-street,  Rochdale. 

Roads. ' 

BERKHAMSTED.— August  21st.— For  the  supply 
of  slag,  for  the  urban  district  council. — Mr.  .J.  R. 
Hadfield,   surveyor,  135  High-street. 

SCUNTHORPE.— August  30th.— For  the  supply  of 
any  quantity  up  to  400  tons  of  broken  granite  of 
approved  quality,  for  the  urban  district  council. — 
Mt.  Herbert  Heap,  engineer  and  surveyor,  110  High- 
street,  Scunthorpe. 

HASLEMERE.— August  31st.— For  the  supply  .of 
about  800  tons  (more  or  less)  of  2-in.  and  li-in.  broken 
granite,  for  the  urban  district  council.— Mr.  Howard 
V.  Snook,  surveyor,  Council  Offices,  Haslemere. 

BEDFORD.— Septeinlier  4lh.— For  the  supply  of 
1,750  tons  of  liroken  granite,  4,740  tons  of  ironstone 
slag,  and  1,600  tons  of  ironstone  slag  tar-macadam, 
for  the  corporation.— ^klr.  N.  Greenshields,  borough 
engineer  and  surveyor.  Town  Hall. 

FOLKESTONE.— For  the  supply  of  flints. and  Ken- 
tish rag.  for  the  town  council.— The  Borough' Engineer. 

Sanitary. 

WIGAN.— August  21st.— For  the  supply  of  250  gal- 
vanised sanitary  pans,  for  the  corporation.— Mr.  W.  H. 
Tyrer,  town  clerk. 


TENDRING.— August  2l9t.— For  the  execution  of 
-eaventiing  and  cleansing  sewage  tanks,  for  the  rural 
district  counoil.-Mr.  A.  ,T.  H.  Ward,  clerk,  42  Chureh- 
.-tivet,  Harwich. 

WANDSWORTH— August  21st.— For  surface  water 
drainage  works  at  Wandsworth  Cemetery,  Magdalen- 
road,  Wandsworth,  for  the  borough  council. — Mr.  P. 
Dodd,  borough  engineer,  215  Balhani  High-road, 
London,  S.W. 

HARTISMERE  — Au-ust  31st.— For  the  construction 
of  a  sewer  drain,  ^or  tlie  rural  district  council. — Mr. 
H.  Wariies,  clerk.  Council  Offices.  Victoria-road,  Eye. 

MOTTRAM-IN-LONGDENDALE.— September  9th. 
— For  cleansing  closets  and  ashpits,  for  the  urban 
district  council. — Mr.  S.  Hudson,  inspector. 

Stores. 

ROCHESTER.— September  5th.— For  the  supply  of 
road  metal,  brooms,  liorse  hire,  and  tools,  for  the 
corporation. — Mr.  W.  Banks,  city  surveyor,  Guildhall. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  BuBvaTOB  readert 
tcith  a  rieu;  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


•  Accepted.  t  Eecommended   for  acceptance. 

LEATHKRIIE.Mi.- Fi.r     iliu    suiiplv    "f     1:!0    t..iis    of    21  in., 

60   t<iiis  .if    liiri.,    1.-.    I. ills   lit   ,]iii.    of   >lat.'   luacaiiam.   and 

8  tons   of   slag   dust,    fur  the   urban   district   council. — Mr. 

S.  R.  Drake,  surveyor: —  ■^, 

Constable.    Hart    &    Co.,    London.* — Slag    macadam — 2J  in., 

17s.;    IJin.,   17b.    9d.;    3  in.,  18s.  6d.      Slag   dust— 14a. 
H.  L.  Cooper,  London. — Slag  macadam — 21  in.,  18s.  4d.;  IJ  in., 

18s.   9d.:   gin.,   19s.   4d.     Slag  dust— 12s.  6d. 
Tarmac,  Limited.  London. — Slag    macadam — 21  in.,   IBs.  5d. ; 

IJin.,  18s.  lid.;  gin.,  19s.  5d.     Slag  dust— 12s.  6d. 
W.  Prestwick  &  Sons,  Dronfield. — Slag  macadam — 21  in.,  19s.; 

Uin.,  193.  6d.;  gin..  19s.  6d.    Slag  dnst^lOs.  3d. 
J.     Wainwright    &    Co..    Shepton    Mallet. — Slag   macadam — 

2Jin.,    19s.    6d. ;     Uin.,    19s.    6d.;     gin.,    203,    3d.       Slag 

dust— 13s.  6d, 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 


SEPTEMBER. 
16.— Institution     of      Municipal     and     County      Engineers  : 

Southern  District  Meeting  at  Bristol. 
21-22. — Municipal    Tramways    Association  :    Annual    Meeting, 

Surveyors'  Institution. 
23. — Institution    of   Municipal   and    County    Engineers:    East 

Midland  District  Meeting  at  Melton  Mowbray. 
30. — Institution  of  Municijial  and  County  Engineers  :  Eastern 

Sub-District  Meeting  (Suffolk,  Norfolk,  and  Cambridge) 

at  Stowmarket 
30.— Institution  of  Municipal  and  County  Engineers  :  North- 

Eastern  District  Meeting  at  Wath-on-Dearne. 
OCTOBER. 
7. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Watford. 

APPOINTMENTS  OPEN. 

S  EATON     DELAVAL     URBAN     DISTEICT 
COUNCIL. 
APPOINTMENT  OF  SURVEYOR  AND 
INSPECTOR   OF   NUISANCES. 

The  above-named  CL^mcil  invite  aijplications  for  the 
joint  appointment  of  SiU'veyor  and  Inspector  of 
Nuisances  from  persons  ineligible  for  Military  Service. 
The  appointment  will  be  made  for  the  duration  of  the 
war  only.  Tlie  jierson  appointed  will  be  required  to 
fulfil  all  the  prescribed  duties  of  Inspector  of  Nuisances 
under  the  Public  Health  Acts  and  regulations  made 
thereunder,  and  to  act  as  Inspector  under  the  Housing 
and  Town  Planning  Act,  1909.  Salary  as  Surveyor- 
.£50  jjer  annum,  as  Inspector  of  Nuisances  ;£100  per 
atinum  ;  total,  £150  per  annum.  The  Cei-tificate  of 
the  Royal  Sanitary  Institute  will  be  a  recommenda- 
tion. The  person  apjiointed  will  be  required  to  reside 
within  the  district,  and  to  devote  the  whole  of  his 
time  to  his  duties.  Tho  appointment  will  be  made 
subject  to  the  sanction  of  the  Local  Government  Board. 
A|)plications,  setting  nut  age,  experience,  and  qualifi- 
cations, and  endorsed  "  Application  for  Surveyor  and 
Inspector,"  should  be  sent  to  me  at  the  under- 
mentioned address  so  as  to  be  received  not  later  than 
Monday,  the  28th  August,  1916. 

Canvassing  will  be  a  disqualification. 

Dated  this  14th  day  of  August,  191G. 

W.  D.  SOULSBY, 

Solicitor, 
Clerk  to  the  Council. 
3  Stanley-street, 

Blyth.  (3,071) 
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No.  1,284. 


Minutes  of  Proceedings. 


The  Repair 
Of  Railway  and 
Canal  Bridges. 


Among  the  various  problems 
to  which  the  ivdveut  of  motor 
traffic  has  given  rise,  the  ques- 
tion (){  the  standard  of  repair  for 
bridges  currxing  pubhc  liighways  over  railways 
and  canals  liolds  a  prominent  place.  In  this 
matter  the  obligations  of  railway  companies  and 
canal  companies  respectively  stand  upon  a  some- 
what different  footing.  .\s  to  railways,  it  is  pro- 
vided by  sec.  40  of  the  Railway  Clauses  Consolida- 
tion Act,  184.5,  that  bridges  f<H-  earning  jjublic 
roads  over  the  line,  with  the  immediate  api)roaches 
and  all  other  necessary  works,  shall  be 
'■  e.xecuted  "  and  at  all  times  thereafter  "  main- 
tained "  at  the  expense  of  the  railway  company. 
With  respect  to  canals  there  is  no  general  Act, 
but  the  special  Act  authorising  the  construction 
of  a  canal  usually  contiiins  provisions  for  the  con- 
struction and  maintenance  by  the  canal  company 
of  bridges  caiTving  roads  over  the  canal,  and,  even 
in  the  absence  of  an\  such  provisions,  it  has  been 
held  that  a  canal  ci>nipany  which  under  the 
powers  of  its  special  .Vet  severs  a  highway  is 
l)ound,  at  common  law,  to  make  and  maintain  a 
bridse  (R.  v.  Ktrrismi.  :•,  M.  k  S.,  .520).  Hut  what 
is  the  extent  of  tlir  <>i)ligation  ? — or,  in  other 
words,  the  standard  of  itpair;'  Tiiat  is  the  (jues- 
tion  which  the  motoi-.  and  more  especially  the 
heavy  mf>tor,  has  brouf,'lit  to  the  fore.  Is  the 
standard  to  be  taken  to  have  been  fixed  once  for 
all,  at  the  time  tlie  biidgc  Wits  built,  in  accord- 
ance with  the  recjuireuiciits  of  the  traffic  rea.sonably 
to  be  exjjected  t^^  use  the  road  at  that  (])ossibly 
remote)  date?  Or  is  it,  on  the  otiier  haud,  a 
standard  varying  ffoin  lime  to  time  according  to 
the  re(|uiremeuts  of  tic  actual  traffic  of  the  day — 
in  other  words,  an  "  up-to-date  "  standard'.' 

It  was  in  reference  to  canal  bridges  that  the 
question  first  came  before  the  Courts,  in  the  case 
f(f  Attiirnfy-Gcitfrol  v  S/iarpne^.i  Jrir  Doris,  <tV., 
('riiniirnnj  \11  -I.P.,  121)  This  comiiaUN 's  special 
Act,  which  was  passed  in  1791,  jjrovided  that  they 
should  not  make  their  canal  aeross  any  public 
highway  until  they  should,  at  their  own  cost, 
have  niade  sucli  bridt,'i  s  over  the  canal  of  such 
dimensions  and  in  smb  manner  as  the  com- 
missioner!* appointed  uinlerihe  Act  should  adjudge 
profxir,  and  that  the.\  should  keep  such  bridges  in 
"  sufficient  repair."  'i'hc  canal  was  nuide  in  1912, 
and  bridges  were  c/iislructed  to  carry  several 
highways  over  it.  Mr.  -lustice  Phillimore  thought 
that  the  standard  of  repair  was  to  be  measured 
by  the  traffic  which  \\;i-  ordinary  on  the  highways 
at  the  time  the  brid^'e  were  made.  But  he  was 
oven-uled  by  the  Coiiit  of  Appeal,  who  held  that 
the  statut<^)j-y  obligati'ii  of  the  company  was  to 
sui)|)ort  and  repair  tie    bridges  sufficiently  to  bear 


the  ordinary  traffic  which  might  reasonably  be 
expected  to  pass  along  the  highways  according  to 
a  staudtu'd  varying  from  time  to  time,  sufficient  to 
caiTv  the  traffic  of  the  day.  Shortly  after  this 
decision  the  question  was  raised  with  respect  to 
a  railway  bridge  in  Atturney-Gentral  v.  Great 
Xortliern  Railivdy  ('(iiiipciny  (noted  in  vol.  xlv.  of 
TnK  SuuvEYou,  at  j>.  1059).  In  that  case  Mr. 
Justice  Warrington  decided  in  favour  of  the  up- 
to-date  standiU'd  for  railway  bridges,  and  that 
standard  was  consequently  looked  upon  as  esta- 
blished for  both  classes  of  bridge.  Subsequently, 
however,  the  Sharpness  New  Docks  case  was 
CiU-ried  to  the  House  of  Lords,  who  reversed  the 
decision  of  the  Coui-t  of  A]j])eal  and  decided  for 
the  fixed  as  distinguished  from  the  up-to-date 
standard  so  far  as  the  bridges  over  this  company's 
canal  were  concerned.  Of  coui-se,  strictly  spealj- 
ing,  this  decision  could  not  be  regarded  as  a  pre- 
cedent api)licable  to  railway  bridges,  nor  even  to 
all  canal  bridgi^s,  since  it  was  arrived  at  having 
regaid  to  the  wording  of  this  particular  company's 
special  Act.  Nevertheless,  [xist  hoc  (and  in  this 
instance  probably  propter  hoc),  the  Great  Northern 
Railway  Comjiaiiy  ap[)ealed  from  Mr.  Justice 
Warrington's  decision,  and  the  Court  of  Apjjcal, 
api)arently  considering  that  tlie  case  was  governed 
by  the  decision  of  the  House  of  Ijords  in  the 
Sharpness  New  Docks  case,  allowed  the  appeal, 
thus  creating  a  precedent  for  the  fixed  standard 
in  the  case  of  railway  bridges.  Their  decision  has 
recently  been  affirmed  by  the  House  of  Lords,  the 
majority  of  whom  ajjpeai'  to  have  considered  that 
their  hands  were  tied  by  their  own  decision  in  the 
previous  case.  Jt  is  very  interesting,  however, 
to  note  that  there  v\-as  one  dissentient  voice  in  the 
House — viz.,  that  of  Lord  Haldane,  who  was 
strongly  in  favour  of  the  u|)-to-date  standard.  In 
giving  his  reasons  for  this  attitude,  his  lordshiii 
said  that  he  Wius  a  jiarty  to  the  decision  in  the 
Sharpness  New  DfK.'ks  case,  but  thai  that  was  a 
decision  on  a  statute  differing  substantially  from 
the  private  Act  they  were  then  considering- — i.e., 
the  Great  Northern  Railway  Company's  special 
Act,  which  incor])orated  the  Act  of  1845.  He  was 
quite  unable  to  read  the  judgment  of  tlie  House 
in  that  case  as  having  done  more  than  interpret 
a  particular  set  ryf  words.  As  was  pointed  out  by 
the  Lord  Chancellor  in  the  course  of  his  judgment, 
the  question  is  undoubtedly  one  of  unusual  import- 
ance. "  On  the  one  side,"  said  his  lordship,  "  it 
involved  an  undoubted  limitation  of  the  rights  of 
user  of  public  roiuis  cairied  by  a  bridge  over  the 
lines  of  a  railway  company,  and  on  the  other  it 
inight  throw  on  railway  companies  the  obligation 
to  reconstruct  such  bridges  to  meet  the  growing 
demands   of  heavv  nuxlern   traffic.      The  circum- 
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stances  in  which  the  case  had  arisen  must  exist 
in  many  instances,  and  they  were  likelj'  to 
increase. " 

Looking  at  the  matter  not  so  much  as  a  ques- 
tion of  the  interpretation  of  particular  words  in 
a  statute  as  one  of  general  principles,  it  appears 
to  us  that  tlie  up-to-date  standard  decidedly  ought 
to  prevail.  If  companies  are  allowed,  for  pur- 
poses of  their  own^  to  interfere  with  a  public 
highway,  it  is  surely  only  bare  justice  that-  they 
should  remain  under  a  continuing  obligation  to 
do  whatever  may  from  time  to  time  be  necessai-y 
to  ensure  that  the  public  shall  be  in  no  worse 
position  with  respect  to  the  use  of  the  highway 
than  they  would  have  been  in  but  for  such  inter- 
ference. 


Higher 
Engineering 
Education. 


The  higher  education  of  the 
engineering  assistant  or  young 
practising  engineer  is  a  problem 
which  has  perhaps  been  con- 
sidered on  broader  lines  in  America  than  in  this 
country.  Here  there  is  prsictically  no  alternative 
to  the  evening  class,  and  even  this  is  only  possible 
for  those  who  are  fortunate  enough  to  be  within 
the  reach  of  one  of  the  large  centres  of  popula; 
tion.  In  America  there  is  a  "  Society  for  the 
Promotion  of  Engineering  Education,"  and  at  a 
recent  meeting  of  this  body  Mr.  A.  H.  Blanchard 
read  a  paper  on  "  Graduate  Courses  for  Practising 
Engineers."  The  idea  of  these  courses  is  that 
the  practising  engineer  should  be  able  to  avail 
himself  of  the  advantages  of  training  at  a  modern 
university,  including  residence,  with  a  minimum 
interference  with  his  professional  work. 

As  an  example  of  a  plan  which  has  worked  out 
satisfactorily  in  supplying  the  demand  for  graduate 
courses  for  practising  engineer's,  Mr.  Blanchard 
gave  some  details  of  the  graduate  course  in  high- 
way engineering  at  Columbia  University.  The 
objects  in  view  in  founding  this  course  were  to 
elevate  the  profession  of  highway  engineering  in 
America  to  the  plane  of  the  National  Department 
of  Roads  and  Bridges  of  France,  and  to  provide 
an  opportunity  for  men  engaged  in  highway  work 
to  obtain  advanced  instruction  and  training  under 
favourable  conditions.  For  many  reasons  it  is 
fortunate  that  the  first  course  of  this  character 
was  established  at  a  university  presided  over  by 
a  president'  and  trustees  who  look  upon  the  work 
of  the  university  from  an  exceptionally  liberal 
standpoint.  While  maintaining  the  high  cha- 
racter of  all  degrees  conferred,  these  men  believe 
in  opening  the  courses  of  instruction  to  any  mature 
man,  provided  he  has  sufBcient  qualifications  to 
enable  him  to  derive  benefit  from  any  given 
course.  Likewise  it  is  fortunate  that  the  adminis- 
trative authorities  allowed  the  intrf)duction  of  an 
innovation  as  far  as  the  period  of  attendance  is 
concerned.  The  arrangement  of  the  graduate 
work  so  that  the  several  courses  can  be  taken  by 
engineers,  chemists,  highway  officials,  and  others 
desirous  of  securing  advanced  instruction  in  high- 
way engineering  under  favourable  conditions  has 
been  fulfilled  by,  first,  giving  all  graduate  "courses 
in  the  period  when  it  is  practicable  to  secure 
leaves  of  absence,  and,  secondly,  by  giving  each 
course  in  a  period  of  from  two  to  three  weeks  in 
duration.  This  latter  aiTangement  enables  men 
who  are  pai'ticularly  interested  in  certain  groups 
of  subjects,  or  who  are  not  able  to  be  in  attend- 
ance for  the  entire  v\inter  session,  to  take  an\' 
desired  courses.  The  university  requires  that 
each  candidat-e  for  the  Master's  degree  shall  be 
in  residence  for  one  collegiate  year  or  eight 
months.  Candidates  for  the  Master's  degree  in 
the  graduate  course  in  highway  engineering  may 
fulfil  this  requirement  in  one  of  three  ways — first, 
by  being  in  residence  for  one  collegiate  year,  or 
from  October  to  May  inclusive ;  second,  by  being 
in  residence  for  two  winter  periods  from  December 


to  March  inclusive ;  or,  third,  by  the  distribution 
of  residence  over  several  years  by  being  in  attend- 
ance for  parts  of  three  or  more  winter  periods. 
We  cannot  help  thinking  that,  if  »some  of  our 
modern  "  British  universities  could  see  their 
way  to  make  similarly  elastic  arrangements,  the 
opportunities  thus  afforded  would  be  eagerly  seized 
by  many  young  engineers  who  cannot  afford  the 
luxury  of  residence  for  any  extended  period. 
*  *  * 

B^^M  ni.._»i..»         The  paper  on  "  Road  Direc- 
Road  Direction     ,.       c,.*^  ■  ,,       ,      .,,11      -.^ 

Siens  "  oigns,      submitted  by  Mr. 

C.  H.  Cooper,  the  borough  engi- 
neer of  Wimbledon,  at  the  recent  annual  meeting 
of  the  Institution  of  Municipal  and  County 
Engineers,  and  reproduced  elsewhere  in  this  issue, 
though  very  short,  is  a  useful  contribution  to  an 
important  branch  of  the  road  surveyor's  work. 
The  need  for  improved  signs  in  these  days  is 
admittedly  great.  The  change  from  animal  to 
mechanical  traction  has  so  enlarged  the  area  that 
vehicles  can  cover  in  the  com'se  of  a  day  that 
drivers  do  not  now  possess  the  intimate  acquaint- 
ance with  the  district  thej  traveree  that  they 
fonnerly  possessed.  The  speed  at  which  they 
travel  is  considerably  greater,  and  calls  for  better 
and  more  distinct  signs  than  the  old-fashioned 
signposts  placed  at  cross  roads  or  the  junctions 
of  roads.  Although  there  are  many  good  road 
maps  published  both  for  cyclists  and  motoinsts, 
it  is  not  everv'one  that  is  capable  of  readily  read- 
ing such  maps ;  and  in  any  case,  good  direction 
signs  are  much  more  useful  and  convenient  to 
the  majority  of  road  users  than  the  best  map 
published. 

Mr.  Cooper  is  not  only  of  opinion  that  more 
information  is  necessary,  but  that  a  signal  should 
be  given  to  drivers  when  they  approach  a  crossing 
or  junction  of  the  road  before  they  reach  these 
points.  He  would  supply  this  information  either 
by  means  of  a  semaphore  plan  or  an  actual  plan. 
If  a  semaphore  plan  is  adopted,  a  plan  of  the 
crossing  or  junction  is  placed  in  each  road  lead- 
ing to  them  at  a  distance  of  100  ft.  from  the 
crossing  or  junction.  The  sign  would  give  on  the 
top  Ijne  the  name  of  the  principal  town  to  which 
the  road  leads  and  its  distance,  and  on  the  bottom 
line  the  name  and  distance  of  the  nearest  village. 
The  letters  would  be  3  in.  deep,  which  would 
enable  them  to  be  read  at  a  distance  of  '200  ft., 
or  300  ft.  from  the  crossing.  Complete  plan  signs 
would  be  more  useful  in  many  cases,  but  are  not 
likely  to  be  of  such  general  service  as  the  sema- 
phore plan.  Iiantern  signs  in  towns  are  now 
being  very  generally  used  at  dangerous  cross  roads, 
and  they  have  the  great  advantage  of  being  visible 
by  night  as  well  as  by  day.  When  a  single-sign 
lantern  can  be  seen  from  all  the  roads  approach- 
ing a  crossing,  Mr.  Cooper  suggests  that  a  lanteni 
should  be  placed  with  a  face  opposite  each  road, 
with  a  plan  of  the  crossing  on  each  face  of  the 
lamp  as  seen  from  the  particular  road  that  the 
lantern  is  opposite.  The  illustrations  given  in 
the  paper  show  that  if  his  system  were  generally 
adopted  driving  would  be  made  much  safer  and 
pleasanter. 


Official  Salaries 
at  Southend. 


( )fficials  will)  are  "  invited  to 
uiakc  a  sacrifice  during  the 
war"  equal  to  a  reduction  of 
20  per  cent  on  their  salaries  may  well, pray  to  be 
saved  from  the  tender  mercies  of  the  war-time 
economist,  but  happily  the  servants  of  the  South- 
end Town  Council  will  not  be  under  the  necessity 
of  making  any  such  supplication.  The  jiroposal, 
emanating  from  the  Economy  Connuittee,  though 
made  quite  seriously,  found  only  two  supporters 
at  the  town  council  meeting,  and  thus  died  a 
natural  death.  It  is  true  that  the  self-denying 
ordinance  was  intended  to  apply  to  salaries  exceed- 
ing £200  per  annum,  and  that  in  no  case  was  the 


Ar.a  vT  i5,  1916. 


AND  COUNTY   ENGINEER. 


159 


total  sahu-y  of  an  individusU  to  be  reduced  below 
f2tX):  but  even  so,  the  diminished  pui-ehasitig 
power  of  the  sovereign  was  a  factor  wliich  must 
inevitably  apply  to  the  otficial  as  well  as  to  the 
workman,  and  it  appeared  that  the  latter  had 
l^en  helped  in  pait.  to  meet  his  growing  outlay 
by  the  grant  of  a  \\ai-  bonus.  Moreover,  there  was 
an  obvious  lack  of  equality  in  the  application  of 
the  suggested  sacriiice.  fur  if  a  reduction  of  20  per 
cent  miglit-  be  considi  ivd  fail"  in  the  case  of  an 
ofiBcer  receiving,  say,  i  1,000  a  year,  would  not 
the  same  percentage  hi-  excessive  in  the  instjuice 
of  another  receiving  £250!'  Another  considera- 
tion %\hich  ought  not  t<>  be  overlooked  is  tluit  it 
would  be  something  of  an  anomaly  on  the  one 
hand  to  appeal  to  individusUs  to  make  every  effort 
to  save  from  then-  incomes  with  a  view  to  in\est- 
ing  money  in  some  of  the  financial  schemes  for 
assisting  to  cam-  on  the  wai",  while  at  the  same 
time  it  was  proposed  so  to  reduce  the  income  as 
to  render  even  small  savings  impossible.  Wliile 
a  good  deal  may  be  said  tVir  suspending  the  process 
of  automatic  increa.ses  of  salai-y  during  the  war, 
an  invitation  to  sacrificial  reductions  is  merely 
suggestive  of  eccentricity  on  tlie  piu't  of  those  who 
make  it. 


Surveyors 
and  Petrol. 


A  fortnight  ago  we  ventured 
to  suggest  that  in  the  allocation 
of  petrol  supplies  which  has 
been  imdertaken  by  a  conunittee  on  behalf  of  the 
CTOveniment  s[)ecial  consideration  should  be  given 
to  highway  surveyoi-s.  .Many  of  these  officials  are 
in  charge  of  lai'ge  districts  that  can  only  be 
administered  efficiently  with  the  aid  of  a  car,  and 
the  work  that  they  are  doing  is  unquestionably 
of  the  highest  national  importance.  But  appa- 
rently nothing  is  to  be  done,  for  tlie  present  at 
all  events,  to  increase  tiie  very  inadequate  allow- 
ances that  have  been  made.  Some  days  ago  it 
was  reported  that  the  Hoard  of  IVade  would  con- 
sider the  claims  of  assistant  county  surveyors  for 
additional  petrol  allowances.  Judging,  however, 
by  the  reply  to  a  question  on  the  subject  in  the 
House  of  Commons  last  week,  the  result  of  this 
consideration  is  not  encouraging.  The  question 
was  asked  by  Mr.  Robinson,  who  enquired  of  the 
President  of  the  Board  what  special  allowance 
of  petrol  is  made  to  county  surveyors,  road  sur- 
veyors, and  chief  constables  of  large  counties 
whose  duties  entail  the  travelling  of  great  dis- 
tances :  and  if  some  extra  allowance  can  be 
granted  them  out  of  thi'  reserve  held.  The  reply 
was  that  arrangements  have  been  made  under 
which  chief  constables  will  be  allowed  their  full 
requirements  of  petrol  uy)  to  30  gallons  a  month, 
and  in  certain  cases  more  than  this  amount,  but 
that  it  has  not  been  found  practicable  at  present 
to  make  any  special  airangements  for  county  sur- 
veyors and  road  surveyors.  One  official  informs 
us  that  he  has  written  to  the  secretary  of  the 
Petrol  Control  Committee,  but  without  result,  or 
even  reply.  Perhaps  an  inquiry  from  one  of  the 
institutions  representing  municipal  engineers 
would  receive  more  prf>mpt  attention. 


Cost  of 
Road  Upkeep. 


It  is  interesting  to  read,  and 
conqiaie,  some  of  the  reports 
recently  issued  by  various 
county  and  municipal  surveyors  with  regard  to 
the  cost  of  road  maintenance  during  these  some- 
what abnomrial  times  For  instance,  the  nett 
cast  in  Northamptrinshire  appears  to  have 
been  about  £10.3  per  mile,  and  for  the  roads 
directly  maintained  b\  the  county  council  only 
about  £44  per  mile.  In  Warwickshire  the  cost 
has  been  £91  per  mil.',  which,  rather  curiously, 
is  the  same  figure  as  is  reported  from  Somerset 
and  Newcastle  -  on  -  T,\  ne.  In  Pembrokesliii-e 
the  cost  is  given  at  £58  per  mile.  In  Skeg- 
ness,    Lincolnshire,     tlic     cost     per     niile     was 


£();{.  In  Herefordshiie  for  rural  main  roads 
it  was  £(i;>,  and  for  urban  main  roads  £176  par 
mile.  It  is  unnecessary  to  pursue  the  figures 
further,  but  it  is  evident  that  very  little,  if  any- 
thing, can  be  gained  by  an  attempt  at  malcing 
any  useful  deductions  from  these  figures.  So 
nnich  depends  upon  what  is  included  in  the  figures 
thus  given,  the  widths  of  the  metalled  portions 
of  the  roads,  the  condition  in  wliich  they  are  main- 
tained, and  tlic  nature  of  the  traffic  oit'tliem,  and 
a  host  of  disturbing  factors  make  it.  impossible 
to  use  the  figures  to  any  advautit^e.  For  instance, 
it  is  very  misleading  to  compare  the  annual  cost 
of  upkeep  of  the  roads  hi  a  county  or  urban  dis- 
trict where  large  capital  sums  have  been  expended 
in  improving  the  surfaces  of  the  roads  with  that 
in  a  county  or  district  where  very  little,  if  any- 
thing, has  been  spent  out  of  capital,  just  as  it 
would  be  of  little  use  comparing  the  figures  of  one 
district  where  the  traffic  is  very  heavy  with  those 
of  one  where  it  is  very  light.  '  Road  statistics  to 
be  of  real  value  should  be  accompanied  by  the 
fullest   information  on  these   important  points. 

*  »  » 

Have  the  general  public  in 
War  and  Waste,  this  country  yet  realised  that 
they  could  give  the  nation 
enormous  lielj)  in  winning  the  war  if  they  would 
only  make  up  tlieir  minds  to  stop  all 'waste? 
This  fact  is  brought  home  to  us  when  we  read 
that  Liverpool  will  be  obliged  to  construct  a  third 
pipe  line  from  Lake  Vymwy,  owing  to  waste  of 
water  by  their  consumers,  which  the  wat«r  engi- 
neer confesses  he  is  unable  to  check  or  minimise 
owing  to  the  depletion  of  his  staff.  The  same 
culpable  wa.ste  is  stated,  in  a  recent  issue  of  a 
nort'hern  contemporary,  to  be  going  on  at  Black- 
pcwl,  Fleetwood,  Lytham,  and  St.  Annes.  A 
similar  state  of  things  prevails  at  Dawlish,  in 
Devonshire,  and  indeed  practically  all  over  the 
country.  This  misuse  of  water  is  proverbial,  and 
arises  from  neglected  defective  fittings,  careless 
or  wilful  running  of  water  to  waste,  the  too- 
frequent  employment  of  the  garden  hose,  and  in 
numerous  other  ways.  When  it  is  considered  that 
every  gallon  of  water  wasted  is  costing  money  to 
supply,  and  that  this  money  must  come  out  of 
the  consumers'  pocket  in  the  long  run,  it  seems 
incredible  that  the  public  should  be  so  short- 
sighted. It  is  certainly  to  be  regretted  that  at 
the  present  time,  when  every  penny  saved  means 
so  much  to  the  coimtry,  people  should  be  soi  care- 
less in  their  use  of  water.  There  have  been  a 
great  many  crusades  against  abuses  of  various 
kinds.  Why  should  there  not  be  one  against  this 
crying  evil  ?  It  is  for  municipalities  and  their 
officers  to  consider  what  action  is  passible  in  the 
matter. 

*  *  1)1 

The  Outlook  for    ,,  '",,'*  ""^,  P'^«.''^'e  that  when 

British  Engineers  ^^'''  ^'f  ^^^  S"'"  •"  '''""'  '"""Y  'f 
in  Canada  ""'"  I'^turned  engineers  may  look 
to  Canada  as  a  fertile  field  for 
the  exercise  of  their  professional  skill  ?  If  so,  our 
advice  to  them  would  be,  emphatically.  Don't! 
We  have  it  on  excellent  authority  that  most  of 
the  towns  and  cities  there  have  spent  so  much 
in  the  past,  and  the  war  has  caused  such  a  great 
set-back,  that  it  will  take  a  long  time  for  them  to 
revive  the  stage  when  the  services  of  consulting 
engineers  will  be  needed  frequently.  Moreover, 
practically  all  the  plums  in  this  line  are  given  to 
American  engineers.  For  many  reasons  there  is 
a  strong  tendency  to  select  them,  while  the  next 
choice  falls  to  Canadiein-born  engineei's.  It  is 
generally  held  that  American  methods  and  ideas 
are  best  suited  for  Canada,  and  no  doubt  this 
belief  is  sedulously  fostered  by  interested 
Americans.  Anyhow,  men  from  the  Old  Country 
are  not  encouraged,  and  it  is  well  this  should  be 
put  plainly. 
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Air- Diff user  Experiences  witli  Activated  Siudge  Tanlcs. 

[In  the  following;  article,  which  we  quote  from  New  York  "  Eng^ineerine  News,"  difFerencos  of  experience 
and  opinion  as  to  the  use  of  porous-block  and  perforated-pipe  diffusers  for  intimately  mixing  air  and 
agitating  sewage  in  activated  sludge  tanks  are  expressed  by  engineers  in  charge  of  test  and  working 
plants  in  various  American  cities,  including  Milwaukee,  Baltimore,  Brooklyn,  Cleveland  and  Chicago.] 


In  the  design  and  ojieralion  of  activatod  sludgu 
tanks  questions  tliat  have  received  considerable 
attention  and  will  probably  be  given  much  more  are 
the  possible  clogging  of  the  "  filtros  "  or  other  porous 
blocks  used  for  diffusing  the  air  as  it  is  forced  into 
the  bottom  of  the  tank  and  up  through  the  sewage, 
and  the  relative  advantages  of  porous-block  and 
perforated-pipe  diffusers. 

It  is  well  known  that  in  olher  mechanical  operations 
where  a  large  volume  of  air  has  to  be  forced  through 
restricted  passages  the  latter  become  clogged  with 
dust  and  dirt,  and  must  be  regularly  cleaned  or  the 
flow  of  air  will  be  interrupted;  at"  least,  this  will 
happen  unless  the  air  is  first  washed  or  otherwise 
cleaned  of  dust.  To  what  extent  is  this  same  trouble 
likely  tc  arise  in  porous  diffusers  in  activated  sludge 
tanks  .'  In  dealing  with  this  general  question  in  the 
discussion  relating  to  experience  at  Milwaukee  there 
appeared  in  Eiujinei-rhuj  News  of  February  10,  1916,  in 
the  cour.se  of  seme  renuirks  by  T.  Chalkley  Hatton, 
a  statement  that  there  was  no  trouble  from  clogging 
in  the  large  tanks  at  the  Milwaukee  testing  station. 
The  air,  however,  is  filtered  through  Excelsior  placed 
in  the  air-feed  pipe.  The  experience  at  Milwaukee 
also  showed  that  there  was  no  trouble  during  nine 
months"  operation  from  filtros  block  clogging  from 
the  sewage  itself. 

Subsequent  to  the  appearance  of  the  article  on  the 
Milwaukee  plant,  a  hieml>er  of  the  editorial  staff  of 
Engineering  News  visited  the  large  Imhoff  tank  at 
Baltimore,  where,  under  the  direction  of  Mr.  Calvin 
W.  Hendrick,  chief  engineer  of  Baltimore,  and  Mr. 
Leslie  G.  Frank,  sanitary  engineer.  United  States  Pub- 
lic Health  Service,  one  of  the  large  new  Imhoff  tanks 
has  been  adapted  to  serve  as  an  activated  sludge  tank. 
The  experiences  at  Baltimore  being  somewhat  at 
variance  with  those  at  Milwaukee,  it  seemed  de.sirable 
to  appeal  to  the  engineers  who  have  been  most  inti- 
mately connected  with  activated  sludge  work  in  the 
United  States,  asking  them  to  summarise  their 
experiences  with  air  distribution  in  -its  relation  to 
clogging  of  porous  distributors.  The  responses  to  this 
request  have  brought  out  some  interesting  facts 
regarding  perforated-pipe  as  well  as  porous-block 
distributors.  Below  are  printed  notes  on  the  Balti- 
more plant  kindly  revised  by  Mr.  Hendrick  and 
supplemented  by  Mr.  Frank,  together  with  notes  from 
various  other  localities  and  engineers. 

BALTIMORE   NOTES  :    REVISED  BY  MK.  HENDRICK. 

The  air  supply  at  Baltimore,  before  passing  to  the 
blower,  is  thoroughly  washed  to  remove  any  dust  it 
may  contain.  This  washing  is  effected  by  passing 
the  air  tlirough  a  12-ft.  length  of  a  12-:n.  cast-iron  pipe 
set  vertically.  The  air  enters  at  the  bottom  and 
r  asses  upward  through  gravel  with  an  approximate 
diameter  of  f  in.  This  gravel  layer  is  supported  18  in. 
from  the  lower  end  of  the  pipe  by  a  grid  and  extends 
to  within  3  ft.  of  the  to))  of  tlie  washer.  A  small 
stream  of  water  is  trickled  through  the  gravel  from 
the  top  and  is  taken  off  at  the  bottom  by  a  float- 
actuated  valve.  The  air  at  Baltimore  is  compressed 
by  a  rotary  compressor  having  an  eccentric  rotating 
piston  that  requires  a  great  deal  of  lubrication. 
Notwithstanding  the  thorough  washing  that  the  air 
receives  before  going  through  the  blower,  there  has 
been  fomid  on  the  inside  of  the  porous  blocks*  a 
deposit  of  oily  sludge.  Thij,  it  is  supposed,  oomes 
from  the  lubrication  process  already  mentioned.  It 
is  hopevl  that  the  oily  deposit  in  the  blocks  can  he 
avoided  by  substituting  a  rotary  compressor  of  the 
gear  type,  or  a  high-pressure  centrifugal  blower 
(neither  of  which  requires  internal  lubrication),  for  the 
kind  of  blowe'-  referred  to  above. 

MR.  FRANK  ON  EXPERIENCE  AT  BALTIMORE. 

The  diffuser  grid  installed  in  the  activated  .sludge 
tank  was  first  provided  with  carborundum  discs,  grit 

*  CarborundHm  discs  of  120  grit  were  first  used,  but  the 
(iifferential  pressure  required  to  force  the  requisite  amoiuit 
of  air  through  rose  so  rapidly  (from  less  than  1  lb.  to  over 
5  lb.  per  square  inch)  on  account  of  clogging  that  filtros 
was  substituted. 


120,  the  influent  air  l>ring  washed  as  is .  de.scribed 
above.  Two  facts  soon  become  evident— that  an  oily 
sludge  accumulated  on  the  bottom  surfaces  of  the 
discs,  and  that  the  air  washer  removed  practically 
as  much  oil  without  the  water  stream  as  with  it. 
The  whole  gravel  layer  soon  became  heavily  coated 
with  an  oil  film,  and  this  oil  film  was  as  good,  or 
probably  better,  than  a  water  film  for  the  removal 
of  dust  and  oil  particles.  Neither  oil  film  nor  water 
film,  however,  removed  the  oil  vapour  that  had  been 
generated  by  the  heat  of  compression,  the  air  deten- 
tion period  in  the  washer  being  insufficient  to  effect 
its  recondensation.  This  oil  vapour,  therefore,  passed 
down  into  the  manifold  and  condensed  on  the  cold 
imder-surfaces  of  the  diffusers,  gradually  forming  a 
sort  of  oily  sludge  compost  with  the  particles  of 
sludge  that  worked  their  way  into  the  grid  in  times 
of  shut-off.  This  oily  sludge  rendered  the  carborun- 
dum discs  almost  impervious  to  air  and  caused  us 
to  substitute  filtros  therefor.  The  same  accumulation 
cf  oily  sludge  has  been  observed  on  the  underside  of 
the  filtros  plates,  but  owing  to  the  greater  porosity 
of  this  material  the  corresponding  increase  in  resist- 
ance has  not  been  so  great  as  in  the  case  of  car- 
borundum. 

At  present  (April  29th)  the  air  compressor  capacity  is 
being  greatly  increased  by  the  installation  of  a 
Connersville  blower,  and  it  is  hoped  that  at  the  same 
time  the  oil  difficulties  will  be  obviated,  due  to  the 
fact  that  this  type  of  blower  requires  no  internal 
lubrication,  as  in  the  case  of  the  blower  heretofore 
used. 

Since  the  above  wa.^  put  in  type,  Mr.  Hendrick 
informs  us,  under  date  of  July  llth,  that  a  Conners- 
ville blower,  with  a  capacity  of  195  cub.  ft.  of  fuel 
air  per  minute,  has  just  ^jeen  installed  and  the  porous 
area  of  the  grill  has  been  doubled.  Experiments  on 
this  installation  have   just  began. 

MILWAUKEE. 

(Mr.  T.  Ohalkley  Hatton,  Chief  Engineer,  Sewerage 
Commission,  Milwaukee,  Wis.) 

As  to  the  experience  of  Milwaukee,  I  might  repeat 
the  statement  in  Engiueering  Newa  of  February  10, 
1916,  in  which  I  said  that  no  trouble  from  the  clogging 
of  the  filtros  plates  had  been  so  far  experienced  at 
the  Milwaukee  testing  station — that  is,  clogging  due 
to  the  passage  of  the  air  through  the  plate.  We  have 
occasional  clogging  on  the  top  of  the  plate,  owing 
to  the  very  heavy  sludge  temporarily  alighting  thereon 
and  not  being  lifted  through  the  body  of  the  liquor. 

We  think  this  is  due  to  the  character  of  our  sewage 
in  that  it  carries  a  great  deal  of  waste,  entrails  from 
the  packing-house  district,  small  pieces  of  leather 
from  the  tanneries  and  large  quantities  of  hair.  All 
this  becomes  massed  together.  The  specific  gravity, 
being  tlius  largely  increased,  overcomes  the  tendency 
of  the  air  to  keep  snch  masses  in  constant  suspension. 
We  think  much  finer  screens  than  we  now  use  will 
largely   overcome   this   difficulty. 

The  Connersville  blower  which  we  are  operating 
was  designed  w;th  a  view  of  preventing  any  lubri- 
cating oil  used  in  the  blower  from  getting  into  the 
discharge  pipe,  and  the  wood  w-ool  placed  compactly 
in  the  filter  seems  so  ,  far  to  have  intercepted  the 
dust  carried  by  the  air.  .  i 

While  we  have  not  removed  any  jilates  that  have 
been  in  operation  more  than  two  months,  there  is 
no  visible  evidence  in  the  operation  of  our  plant 
that  these  plates  are  not  giving  just  as  good  diffusion 
as  when  they  were  installed.  Two  months  after  our 
new  and  large  fiU-and-draw  tank  was  first  placed 
in  operation  we  did  remove  some  of  the  plates  from 
it  and  carefully  examined  them  for  porosity.  We 
found  that  they  were  in  the  same  condition  in  this 
respect  as  when  they  were  first  introduced. 

From  the  notes  furnished  me  of  the  Baltimore 
experience,  I  should  attribute  the  trouble  to  the 
lubricating  oil  from  the  compressor.  This  would  not 
be  entirely  removed  by  the- washing  of  the  air.  In 
fact.  I  do  not  place  as  much  dependence  upon  the 
washing  of  the  air  as  upon  a  good  filter.     Whether 
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the  wood  wool  is  the  Ihsi  medium  for  tlii*  filter  or 
not.  I  am  not  prepared  tn  say,  but  so  far  it  has  been 
sueoessful  with  us.  It  is  ch^ap,  "easily  examined, 
easily   removed   and   rejiliiod.  - 

We  are  now  experinnnting  with  a  diffuser  made 
of  basswood,  out  at  rivlit  angles  to  the  grain.  We 
have  made  several  experiments  on  woods  of  different 
characters,  but  fine  ha-swinxl,  so  far,  is  the  most 
reliable  and  gives  the  Ivst  diffusion  with  the  least 
frictional  loss.  The  an  appears  to  be  uniformly 
distributed  in  smaller  luilihles  than  from  the  filtros 
plates,  but  whether  tlu-  wooden  disc  will  prove 
practical  or  not  is  a  qu<->iiun  yet  to  In?  determined. 

We  are  trying  8  by  10  in  plates  to  determine,  among 
other  things,  the  total  swelling  of  the  wood,  the 
uniformity  of  porosity  during  long-time  service  and 
the  pos.sibility  of  deioinposition  through  aerobic 
action  or  through  chemic;il  aclion^due  to  contact  with 
the  .sewage.  The-se,  of  course,  arc  matt^Ts  that  can 
only  !»  determined  after  .  considerable  ciircful 
investigation. 

brooklVn. 

(Mr.  George  T.  Haramomi.  KiiuMiieer  of  Design  uml  in  Cliarge 

of  the  Sewage  ExiiBiiiiieiital  Plant,  Bureau  of 

Sewers.  Brooklyn.) 

The  activated  sludge  method  of  .*ewage  treatment 
is  .so  recent  that  it  is  not  surprising  if  we  have  not 
yet  learned  the  best  tec'luii(iue  of  applying  the  principle 
in  actual  practice.  The  first  experiments  were  made 
on  a  laboratory  scale,  or  with  apparatus  designed  for 
other  nietho<Is  of  treat  merit ,  which  could  I>e  modified 
for  immediate  u.se  in  teiiiporary  experimental  [vlants. 
Resort  to  the  actual  trial  of  apparatus  was  the  l>est, 
if  not  the  only,  way  to  -Min  essential  working  know- 
ledge before  serious  prohlenis  in  design  could  Iw 
undertaken  ;  and,  indeetl  these  trials  and  experiments 
are  as  yet  unfinished,  iind  it  iS  still  too  early  to 
anticipate  their  results. 

It  IS  scarcely  a  year  since  the  first  plant  on  a 
working  scale  was  put  into  service.  While  we  may 
not  forecast  result.",  it  is  quite  safe  to  hazard  the 
opinion  that  several  years  uuist  elapse  liefore  sufficient 
(lata  of  a  satisfactory  Uiml  will  be  secured  to  permit 
an  adeciuate  solution  n[  some  of  the  problems 
[ire.sented.  Considering  the  short  time  that  has 
elapsed,  it  is  rather  surprising  how  much  progress 
has    l>ecn   made. 

Air  diffusion  into  the  sewage  has  lieen  attended 
with  consideral)le  troublr.  and  affords  one  of  the  main 
problems  involved  in  the  application  of  the  method. 
The  ideal  air  diffuser  <lionld  give  an  easily  con- 
trolled flow  and  volumo  .if  air,  equally  diffused  to  all 
portions  of  the  tank,  witli  bubbles  of  the  "critical" 
size  formed  at  the  points  of  entrance.  It  should  not 
tend  to  become  clotrged,  or  at  least  should  not  tend 
to  unequal  cloirging.  It  ~liouId  l)e  readily  cleaned  in 
place  without  emptyiuL'  the  tank,  or  should  I>e  easily 
removable  for  replacoinrnt  and  for  cleaning  in  ca.se 
of  clog'jini:.  It  should  -how  the  minimum  deteriora- 
tion in  service,  and  its  cost  should  Vx-  rea.sonable. 

The  earliest  aerator  links  of  which  the  writer  is 
informed  employed  L-ri'ls  of  perforated  pipe  for  this 
purpose.  The  exptsriinints  of  Black  and  Phelps  in 
Brooklyn  were  condu-l.  d  with  such  grids,  as  was 
the  continuous-flow  acr  I'ing  tank  experimented  with 
in  lOH-lo  at  the  sauir  place.  These  grids  have 
uniformly  given  good  ~f  ivice,  if  de.signed  on  correct 
principles,  and  have  sliown  but  little  tendency  to 
become  clogged. 
I'orous  material  used  to  diffuse  air  has  .shown  a 
■  tendency  to  progressiv.  clogging.  This  may  possibly 
be  reduced  to  a  niiniiinnii  by  various  forms  of  air 
filters,  placet!  in  the  supply  line,  which  promi.se  to 
render  its  u.se  practical. le.  It  has  Ijeen  employed 
because  it  gives  a  very  fine  bubble,  and  the  entering 
bubbles  are  di.stribuh'd  "ver  a  wide  surface.  While 
clear  and  new,  it  giv.^  the  air  diffused  a  higher 
efficiency  than  does  the  i"'rforated  grid.  But,  in  spite 
of  every  care,  this  fn-.'lom  of  discharge  and  high 
efficiency  .seem  not  alvivs  to  be  maintained.  From 
whatever  rea.son,  sopic  "i  the  porous  plates  come  to 
pa's  the  air  less  freely  than  others.  Examination 
of  a  number  of  tanks  -iii.jilied  by  air  in  this  manner 
convinced  the  writer  tlii*  there  was  in  every  instance 
a  material  variation  in  the  diffusion  of  the  air  in 
different  portions  of  tlie  same  tank.  This  was 
evidenced  by  violent  lural  ebullitions  and  evident 
local  streaming  out  of  lir,  while  other  portions  of 
the  tank  surface  rem;;  in.  d  quiescent,  or  nearly  .so. 
Photographs  taken  of  tfie  surfaces  of  a  numher  of 
these  tanks   sustain   tl;  -   observation. 


It  was  also  observed,  where  this  phenomenon  was 
seen,  that  for  one  or  another  assigned  reason  the 
aeration  period  had  liieii,  in  all  the  cases  ob.served, 
materially  lengthened.  This  result  was  quite  in 
accordance  with  the  writer's  own  experience  with  thr 
use  of  porous  diffusers.  We  found  that  our  discs 
clogged  very  unevenly  and  that  the  entire  supply  of 
air  was  discharged  through  the  uncloaged  disc  without 
.■-howing  any  decrease  in  quantity  by  meter. 

It  seems  obvious  that  the  primary  cause  of  this 
trouble  is  the'fineness  of  the  pore,  or  passage,  through 
which  the  air  is  diffused.  Kven  if  all  dust  and  other 
foreign  material  are  excluded  by  means  of  air  filters. 
various  kinds  of  bacterial  and  other  minute  forms 
o'  life,  v'ic.,  enter  freely  and  may  cause  obstruciing 
growths.  The  sewage  directly  over  such  plates  may 
enter  il>e  pores  and  cause  obstruction  in  various 
ways,  amoncr  which  may  he  mentioned  deposits  of  ^ 
mineral  matters  from  solution.  In  short,  there  are 
many  ways  by  which  iiorous  material  can  become 
clogged,  even  if  the  greatest  care  is  taken  to  prevent  it. 
In  view  of  the  foregoing,  it  seems  desirable  to  find 
some  other  method  of  diffusion.  Apparently,  the 
porous  material  answers  only  one  of  the  above- 
mentioned  ideal  requirements  of  a  distributor— that 
of  giving  a  very  fine  size  of  air  bubble. 

Experiments  have  shown  that  the  finer  the  Inibl.li^ 
the  more  the  pressure  needed  to  distribute  the  com- 
pressed air  and  the  greater  the  danger  of  clogging. 
The  finer  th»  liubble  the  greater  its  efficiency,  but 
the  more  expensive  the  air.  The  lank  efficiency  is 
highest  when  its  reliable  average  performance  gives 
the  effluent  required  at  the  least  exiwnse-  for  air. 

The  experiments  conducted  in  Milwaukee  in  191,'), 
reported  by  Mr.  Hatton.  seem  to  indicate  that  the 
porous  material  was  rather  the  best  for  diffusing  air, 
alfhouch  he  states  that  "  there  appeared  to  be  little 
difference  in  the  character  of  eflflucnt  obtained  by 
the  same  volume  of  air,  whether  it  was  applied  through 
an  open  jet  or  a    filfros  plate." 

It  seems  to  the  writer,  in  view  of  this  and  his  own 
experience,  that  the  use  of  porous  material  for  diffu- 
sion has  lariiely  grown  out  of  theoretical  rather  than 
practical  considerations,  and  that  further  experi- 
mental work  is  very  desirable.  The  useful  age  of 
service  to  l>c  expected  from  a  porous  suh.stance,  it 
would  seem,  must  l)o  comparatively  short,  if  we  can 
depend  upon  our  experience  in  other  lines  of  work. 
Our  experience  in  Brooklyn  has  been  in  favour  of 
the  perforated  crid.  the  pipes  of  which  are  placed 
not  more  than  12  in.  apart  and  the  perforation  made 
of  tV  in.  diameter,  6  in.  c.  to  c.  The  grid  in  one 
tank  aijrator  is  still  in  service  after  over  two.  and  a 
halt  years,  during  which  time  it  has  had  no  cleaning. 
'  The  depth  of  .sew-age  aerated  is  22  ft.,  and  the  distribu- 
N  tion  is  very  good.  . 

Another  tank,  in  which  distribution  was  provided 
by  porous  di.scs,  was  not  so  satisfactory  on  account 
of  clogtring.  The  phenomenon  of  clogging  in  this  tank 
*as  rather  interesting.  Some  of  the  discs  clogged, 
while  others  did  not.  As  a  result,  a  greater  volume 
of  air  entered  through  the  unclogged  discs,  causing 
intense  local  surface  ebullition  and  streaming  out  of 
air,  while  at  other  places  the  surface  was  quiescent. 
As  there  is  always  an  excess  margin  of  working  pres- 
sure, increased  volume  of  flow  can  readily  occur 
through  the  unclogged  diffusers;  thus  the  entire 
metered  flow. of  air  will  still  continue  to  enter  the 
tank,  but  it  may  not  reach  half  of  the  sewage,  and 
much  of  it  escap<>s  by  streaming.  Why  eipploy  the 
porous  material,  to  obtain  the  most  efficient  size  of 
bubble  in  order  to  save  a  small  percentage  of  the  air, 
if,  as  a  result  of  the  attempt,  clogging  or  uneven 
distribution  may  occur  and  waste  far  more  than  could 
he  saved  by  this  means  ? 

Unfortunately,  there  seems  to  he  no  satisfactory  way 
to  clean  out  the  porous  discs  or  plates  without  remov- 
ing them.  This  problem  has  been  ingeniously  handled 
at  Baltimore,  wher<'  the  diffuser  di.scs  are  mounted  on 
a  framework  of  pipes  that  may  he  closed  like  an 
umbrella  and  the  entire  mechanism  withdrawn  by  a 
derrick.  This  enables  the  operator  to  remove  and 
replace  a  disc  at  will;  but  where  the  porous  plates 
are  built  into  the  bottom  of  the  tank,  as  in  some 
plants  it  is  too  earlv  to  feel  certain  that  they  can 
he  kept  in  good  order.  But  as  the  surfaces  of  the 
air  inlets  must  be  as  nearly  ahsolutely  level  with 
each  other  as  possible,  it  may  be  difficult  to  obtain 
this  with   a  movable   distributoT. 

In  the  design  of  a  sewage  disposal  plant  refhie- 
ments     in    operatin.'    parts    are    undesirable.    The 
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iiiecbanism  that  shall  give  the  most  reliable  averago 
service  will  usually  be  .selected.  For  diffusing,  .air  in 
a  tank  filled  with  sewage  the  writer's  observation 
leads  him,  in  the  light  of  present  knowledge,  to  prefer 
the  perforated-pipe  grid,  although  it  will  not  give  the 
most  efficient, size  of  bubble. 

The  grid  may  be  so  designed  that,  if  necessary,  it 
can  receive  frequent  flushings  from  the  city  water 
supply,  which  always  has  a  greater  head  than  the 
sewage  in  the  tank;  and  it  can  be  provided  with 
drains,  so  that  it  may  be  flushed  out  with  little 
trouble,  without  emptying  the  tank.  Should  the  per- 
forations become  clogged  with  grease  the  tank  may 
be  emptied  and  steam  or  hot  water  discharged 
through  the  grid.  Possibly  further  experiments  may 
modify  this  opinion,  which  is  offered  by  way  of  dis- 
cussion on  experimental  work  still  in  progress. 

The  question  has  several  times  suggested  itself  to 
the  writer.  "Would  it  not  be  possible  to  get  along 
with  less  air  by  the  use  of  mechanical  agitation  in 
the  aeration  tanks  .'  "  It  would  seem  that  much  of 
the  air  applied  at  present  is  wasted,  as  it  is  only 
applied  to  produce  agitation— a  churning  movement 
that  seems  to  aid  coalescence  of  the  finer  particles 
of  colloidal  matter,  and  facilitates  the  activation 
treatment.  Thi-  li.is  not  been  tried  nut  so  far  a^ 
the  writer  is  aware,  but  various  means  .-iiyji-l  tlieiii- 
selves.  such  as  paddlis,  screw  propeller.-^,  niuvalile 
air  distributors  designed  to  agitate  the  sewage  and 
to  diffuse  air,  jets  of  sewage  discharged  into  the  tank, 
if  the  sewage  enters  by  pumping,  &c.  iMay  not  such 
a  method  greatly  increase  the  effect  of  air,  which 
could  then  enter  by  means  of  a  rather  coarse  movable 
or  stationary  grid  and  be  mechanically  mixed  with 
the  sewage  ?  ■  '  . 

The  importance  of  continuing  our  experimental 
work  with  the  activated  sludge  method  of  sewage 
treatment  cannot  be  overstated,  and  every  possible 
advantage  should  be  taken  of  constructive  criticism, 
as  well  as  experimental  work. 

SANITARY  DISTRICT  OF  CHICAGO. 
(Mr.  Iiangdon  Pearse,  Division  Engineer,  Sanitary  District, 
Chicago.) 
IVIy  personal  experience  with  small  experimental 
units  was  .satisfactory,  but  in  the  plant  put  into 
operation  by  us  in  January,  comprising  four  units, 
with  a  capacity  of  35,0(X)  gallons  per  day  on  a  twenty- 
tour-hour  period,  we  have  had  considerable  difficulty 
with  the  clogging  of  the  plates.  This  apparently 
has  been  caused  by  the  sewage,  which  contains  a 
good  deal  of  paunch  manure,  straw,  hair  and  other 
material  that  will  mat  and  clog.  A  recent  examina- 
tion of  one  tank  with  a  nominal  inside  dimension 
of  plan  of  6  ft.  by  23  ft.,  with  a  single  row  of  filtros 
plates  down  the  centre,  indicates-  that  all  the  plates 
have  l>een  broken.  The  breaks  are  apparently  due 
to  downward  pressure.  The  plates  were  supported 
on  two  sides  only,  in  wooden  boxes,  lined  with  gal- 
vanised iron,  and  were  set  in  jointite.  The  use  of 
wood  probably  caused  the  trouble,  a  more  rigid  frame 
being  desirable.  The  distribution  in  the  tank  was 
seriously  interfered  with,  a  considerable  deposit  of 
hair  and  coarse  sludge  being  found  underneath  the 
plates,  many  of  which  were  badly  shattered.  We  are 
endeavouring  to  find  the  exact  reason  for  this  diffi- 
culty, although  it  appears  to  be  due  to  clogging  and 
the  loading  of  the  water  on  top.  iNo  provision  was 
made  for  back-flushing  by  water.  For  various  reasons 
the  air  pressure  has  been  shut  off  from  time  to  time. 
The  air  distribution  has  been  remodelWd,  the  l)Oxes 
being  stiffened,  and  an  additional  support  placed  so 
that  all  plates  are  supported  on  four  sides.  This 
has  i^roved  satisfactory. 

The  air  at  our  testing  station  is  furnished  by  a 
rotary  blower  of  the  Connersville  type,  working 
against  a  6-lb.  head,  the  depth  of  water  being  lOi  ft. 
over  the  plates.  We  have  a  muslin  screen  on  the 
intake  of  the  blower.  So  far  a.s  we  can  ascertain, 
there  has  been  no  difficulty  on  the  underside  of  the 
plates  from  any  oily  deposit's,  there  being  no  trace 
of  oil  in  the  air  boxes  imderneath. 

In  order  to.  cure  certain  difficulties  in  measuring 
the  air  with  a  Venturi  meter,  a  steel  storage  tank 
5  ft.  diameter,  5  ft.  high,  has  been  installed.  This 
reduces  the  pulsating  effect  and  forms  a  trap  for  oil 
or  moisture. 

Before  our  experiments  are  concluded  I  hope  to  run 
comparative  tests  on  two  tanks  with  perforated  pipes 
and  two  tanks  with  filtros  plates.  I  believe  that  con- 
siderable thought  is  still  required  tQ  determine  the 
proper  design  for  the  air-distribution  system  in  order 
to  make  it  satisfactory  at  a  minimum  cost. 

I  believe  that  Enginecrbiq  News  will  do  well  to 
impress    upon    its    readers    the    importance    of   going 


slow  in  the  adoption  of  activated  sludge  jilants  with- 
out thorough  consideration  of  all  the  elements  in- 
volved, as  I  think  most  of  u«  still  agree  that  it  is 
not  a  simple  process  to  operate,  but  one  whose  entire 
limitations  are  not  yet  developed. 

The  cost  problem  "is  still  in  the  air,  particularly 
the  cost  of  handling  the  sludge.  Another  warning 
should  also  be  issued  on  the  short-time  tests  lasting 
only  two  or  three  weeks,  which  are  liable  to  give 
misleading  results,  as  it  taj^es  several  months  in 
general  to  determine  the  efficiency  and  limitations  of 
sewage-treatment  methods  definitely.  We  have 
noticed  in  our  work  that  good  results  are  obtained 
for  the  first  three  or  four  weeks,  and  then  difficulties 
begin  to  develop  that  were  not  anticipated. 

HOUSTON,  TEXAS. 
■  (Mr.  E.  E.  Sands,  City  Engineer.)* 
Our  experiments  were  all  conducted  with  that 
variety  of  filtros  manufactured  by  the  General  Fil- 
tration Company,  and  known  as  Grade  5-1.  The 
catalogue  published  by  the  '  company  states  ^  that 
where  there  is  a  nett  head  of  2  in.  of  water  the 
capacity  of  a  filtros  plate  li  in.  thick  and  12  in. 
square  is  360  cub.  ft.  of  air  per  hour,  or  6  cub.  ft.  per 
minute,  and  that  the  porosity  of  this  plate  or  the 
percentage  of  voids  is  37-56.  ,  It  is  evident  that  the 
tests  from  which  this  table  was  prepared  were  made 
with  dry  air  and  uiidi  i-  dry  conditions.  Wlienafiltros 
plate  beconii'-  wri  the  porosity  is  reduced  and  its 
resistance  In  tlif  IImw  nl  air  increases.  Careful  ex- 
periments wjre  carru'd  on  with  the  filtros  plate  in 
tank  No.  3.  This  plate  was  submerge'd  to  a  depth  of 
7  ft.  6  in.  The  air  as  it  entered  the  plate  was  mea- 
sured through  an  orifice  in  a  thin  plate  located  in 
an  enlarged  section  of  the  supply  pipe.  When  the 
plate  was  new,  150  cub.  ft.  of  air  per  hour  (measured 
under  a  water  pressure  of  8  ft.)  required  a  nett  head 
of  6  in.  After  the  plate  had  been  used  for  thirty  days 
in  a  tank  operated  on  the  fiU-and-draw  play,  it  was 
found  that  the  same  amount  of  air  required  a  nett 
head  of  15  in. 

After  forty  days'  use  the  following  heads  were  re- 
quired, the  depth  of  sewage  in  the  tank  still  being 
90  in.  :  — 

Air  in  cubic  feet  per  hour       Head  of  water.       Inches, 
(measured  uuder  pressure)  Total.  Nett. 

50  ■  102-2  10-5 

75  »       102-22  12-22 

100  104- !  H-0 

125  105-82  15-83 

150  107-53  17-53 

175  109-20  13-20 

200  111-10  21-10 

Where  the  plate  is  in  a  fill-and-draw  tank,  every 
time  the  air  is  shut  off  a  certain  amount  of  sewage 
filters  through  the  filtros  plate  back  into  the  air  pipe, 
and  it  is  reasonable  to  assume  that  a  small  amount 
of  sludge  remains  in  the  voids  of  the  filtros  plate 
and  reduces  its  capacity. 

Where  a  tank  was  used  for  a  -continuous  flow,  the 
resistance  of  the  plate  was  not  found  to  increase  to 
any  great  extent,  and  it  is  believed  that  if  a  con- 
tinuous-flow tank  were  supplied  with  filtered  air  the 
resistance  of  the  filtros  plates  would  remain  nearly 
constant  for  any  given  climatic  condition.  It  was 
observed,  however,  that  the,  humidity  of  the  atmo- 
sphere had  a  decided  influence  on  the  capacity  of  the 
plates.  When  the  air  was  moisture-laden  the  resist- 
ance of  the  plates'  was  greatly  increased.  For  this 
reason  the  use  of  a  cheesecloth  filter  for  the  removal 
of  dust  from  the  air  will  give  more  satisfactory 
results  than  the  use  of  an  air  washer.  Such  a  filter 
will  not  remove  as  much  dust  as  a  washer,  but  a 
washer  will  cause  an  increase  in  humidity,  unless 
some  cooling  device  is  used. 

Tank  No.  3  was  equipped  for  about  ten  days  with 
an  aerator  constructed  of  small  brass  tubing.  This 
aerator  consisted  of  a  central  head  from  which  there 
radiated  in  a  horizontal  jilane  eight  l-in.  brass  tubes 
6  in.  long.  An  aerator  constructed  in  this  manner 
■  would  work  in  a  contiiuiou&-flow  tank  without  any 
trouble,  but  when  it  was  tried  on  a  fill-and-draw  tank 
it  was  found  that  the  small  tubes  clogged  up  when 
the  air  was  shut  off  and  the  sludge  allowed  to  settle, 
.^s  the  water  surface  in  the  tank  was  lowered  during 
the  operation  of  drawing  down  the  tank,  the  air  held 
in  the  supply  pipe  between  the  valve  and  the  aerator 
expanded  and  slowly  escaped.  Then  when  the  tank 
was  refilled  the  sludge  was  forced  into  the  aerator 
tubes,  and  considerable  difficulty  was  experienced  in 
keeping  this  aerator  cleaned  ,out  and  in  proper  work- 
ing condition.  ' 

.\11  the  mechanical  difficulties  of  this  could  have 
l>een  overcome  without  much  trouble,  but  results  of 

•  The  remarks  here  given  are  from  Mr.  Sands'  annual 
reijort,  dated  February  1,  1916. 


Ar<5i  ST  25.  191G. 


AND   COUNTY   ENGINEER. 


163 


jinalyses  iiiailo  tluriiifr  tl;.'  time  this  aerator  was  ir 
ii#e  show  a  <l<viileil  lcs>  in  efficienoy.  This  is  attri- 
luitt'd  to  tlio  f.iot  that  tlio  air  is  not  as  finely  divided 
by  such  an  apparatus  as  it  is  by  the  filtros  phitc. 

It  is  apparent  that  th>>  operation  of  any  hvrge  tank 
containing  a  great  nunilni  o£  aerators  requires  care- 
ful consideration  of  the  inUowing  conditions:  Wlien 
the  air  is  turned  on  a  few  aerators  will  handle  a 
large  quantity  of  air  unless  each  aerator  offers  con- 
siderable resistance.  Tliis  air  will  diminish  the 
hydrostatic  head  over  these  aerators,  and  conse- 
quently increase  the  effcvtive  head  on  the  particular 
ones  that  start  to  work  first.  To  eliminate  this  pos- 
sibility it  is  necessary  theit  each  aerator  shall  contain 
sufficient  resistance  to  prevent  a  few  of  them  from 
discharging  all  the  air  tluit  is  intended  to  be  dis- 
charged by  the  entire  system.  In  other  words,  a 
certain  resistance  to  tin  flow  of  air  is  absolutely 
necessary  to  insure  a  uniform  distribution.  Where 
tiie  tank  is  10  ft.  in  depth  this  resistaiiee  should  be 
such  that  a  nett  head  of  at  least  6  in.  of  water  is 
required  to  discharge  tlic  amount  of  air  that  the 
aerating  plate  is  designeil  to  provide.  If  a  type  of 
aerator  were  used  that  dd  not  require  a  6-in.  hydro- 
static head  to  di.*charge  U'.f  required  amount  of  air. 
some  other  resistance  woulil  have  to  l)e  used  at  each 
aerator:  con.sequently  llu-  resistance  offered  by  the 
filtros  i)late  is  qf  no  disadvantage  until  it  becomes 
greater  than  6  in.  It  is  believed  that  a  proiier  filtros 
plate  can  lie  selected  for  any  particular  design  that 
will  afford  the  right  resistance  to  insure  uniform  dis- 
tribution, but  it  is  necessary  that  air  should  be  freed 
of  all  dust,  and  that  the  tank  should  be  worked  as 
a  continuous-flow  tank,  or  the  resistance  of  the  filtros 
plate  will  gradually  increase,  with  a  resultant  loss  of 
power. 

.\RMOUR    .\NI)    (  O..    CHICAGO. 

(Mr.  G.  L.  Noble.  EnBiiieer-in-charge,  Union  Stockyards.) 

The  filtros  plates  thai  «e  had  in  our  tank  were 
admitted  by  theliener.il  Filtration  Company  to  be  of 
uneven  porosity,  due  to  the  manufacture  by  an  out- 
side kiln  firm.  This  resulted  in  the  very  rapid  clog- 
ging of  the  finer  plates,  and  this  method  of  distri- 
bution was  abandoned. 

Perforated  pii>es  were  promptly  installed,  and  have 
given  good  satisfaction.  Tltcy  are  made  of  i-m.  gal- 
vanised iron,  and  perforated  with  25-in.  holes,  2  in. 
apart,  and  staggered.  CI.  aning  is  necessary  only 
pnce  in  four  months,  ami  this  cleaning  can  be  accom- 
plished in  short  order  without  interfering  with"  the 
operation  of  the  [ilant. 

We  have  carefully  stiulird  all  the  data  available  for 
comparing  the.se  two  methods,  and  have  yet  to  be 
convinced  that  a  poroii>  plate  is  i)referal)lo  to  per- 
forated pil>e.  wheu  the  matter  is  considered  from 
every  viewpoint.  We  exp.  it  (July  3rd)  to  install  per- 
forated pipes  in  our  larger  experimental  plants. 

CLKVKLAND 

(Mr.   E.  Wiiithrop   Pratt,  CoiiHiiltinK   Kneiiieer.   Department 

of  Public  Serxiie.  Cleveland.) 

We  have  been  runniii:^  now  (July  3rd)  more  than 
five  months,  and  as  yet  liave  noticed  no  trouble  which 
might  be  due  to  clo'-'giiii,'  of  filtros  blocks. 

We  hope  and  l)elieve  that  with  our  type  of  blower, 
containing  a.=  it  does  a  water  trai)  through  which  the 
air  must  go,  there  will  Ijc  no  serious  trouble  from 
dirt  or  dust  in  the  air  entering  the  activated-sludge 
tanks. 

ILLINOIS    WATEE    STJEVEY. 
(Mr.  Edward  Bartow.  Director,  State  Water  Survey.) 

In  our  experiments.  o|ierating  tanks  on  the  flU- 
and-draw  plan  for  about  .1  year,  we  have  experienced 
no  trouble  from  cloggiiiL'  of  the  filtros  plates.  On 
the  fill-and-draw  plan,  li<iwever,  the  pores  are  cleaned 
by  downward  flow  of  tlie  water,  while  the  air  is  shut 
off  during  the   settling   peiiod. 

In  our  continuous-flow  plant,  about  to  \>e  put  in 
operation,  we  ex])ect  to  filter  the  air  through  chee.se- 
cloth.  and  we  have  inaile  arrangements  so  that  the 
air  may  be  shut  off  and  v  .der  allowed  to  flow  down- 
ward through  the  plate-  into  a  space  from  which  it 
can  be  pumped.  We  can  fell  better  after  operating 
whether  our  precaution-  ire  satisfactory,  but  we  do 
not  antV^ipate  any  troiil  !  •  from  clogging  of  plates  by 
impure  air. 


Automatic  Lighting  in  Birtningham. — During  the 
year  ended  March  ."list  ';  states  Mr.  H.  E.  Stilgoe, 
the  city  engineer  of  Birm  ir^liam,  in  his  annual  report, 
the  automatic  lighting  . -t<-m  was  extx^nded  to  the 
lamf)s  (1.200  in  nunibei)  n  the  King's  Norton,  North- 
field,  and  Yardley  area'-  ;:  tking  a  total  of  2,630  lamps 
automatically  controlled  in  the  city. 


ROAD  TARRING  AND  FISH  LIFE. 

THE  PROTECTION   OF  TROUT  STREAMS. 

.\ti  Uie  last  nicelini;  «[  the  Hamp.shirc  County 
Council  the  Main  Roads  and  Bridges  Committeo 
reported  the  receipt  of  a  petition  from  a  number  of 
persons  interested  in  the  local  trout  fl.sher;es  pro- 
testing against  a  proiiosal  to  tar  the  roads  in  the 
valley  of  the  Test. 

"  It  must  be  admitted,"  said  the  petitioners,  "that 
fish  life  in  several  rivers  in  England  has  been 
destroyed  by  tar  having  been  placed  on  roads 
adjacent  to  the  rivers.  We  are  aware  it  is  now  con- 
sidered possible  to  deal  with  tar  in  such  a  way  as 
to  make  it  innocuous  to  fish  life,  and  that  it  is  now 
the  practice  to  construct  gullies  by  the  sides  of  the 
roads  to  act  as  filter-beds,  but  there  is  no  doubt  that 
in  times  of  heavy  rain  or  floods  these  precautions 
are  rendered  n.seless,  and  the  pollution,  although  it 
may  not  actually  kill  the  fish  in  the  ri\er,  is  sufficient 
to  destroy  their  natural  food,  which,  in  the  end, 
l)roduces  the  same  result.  It  is  sometimes  forgotten 
that  pollution  is  cau.scd  not  merely  by  the  tar  with 
which  the  roads  are  sprayed,  but  by  the  accumulation 
of  i)etrol  and  other  refuse  which  is  collected  on  the 
roads,  and  with  the  first  storm  washed  either  directly 
into  the  river  or  into  the  hundreds  of  streams  and 
ditches  which  connc<-t  with  it,  and  which  often  fomi 
the  spawning  beds  of  the  trout  and  the  sources  from 
which  their  food  is  obtained.  We  should  be  unwilling 
to  suggest  that  our  personal  interests  should  stand 
in  the  wa.y  of  any  important  public  interests,  but 
wp  do  venture  to  suggest  thai  the  slight  public  advan- 
fage  which  might  be  gained  by  the  tarring  of  the 
roads  in  the  district  named  is  not  sufficient  to  justify 
the  ri.ik  which  would  bo  run.  as  the  fishing  in  the 
river  Test  is  really  a  national  asset,  and  if  the  fish 
life  in  it  were  destroyed,  or  even  materially  damaged, 
it  would  cause  great  di'pfeciation  in  the  value  of 
propert.v  over  a  considerable  district." 

The  committee  -stated  tluit  a  representation  had  also 
been  received  from  the  Test  and  Itchen  Trout  Fishing 
.\ssociation,  with  regard  to  surface  tarring  on  any 
roads  the  surface  water  from  which  might  flow  into 
the  Test,  Itchen  or  .'\nton,  or  the  streams  flowing 
into  these  rivers.  The  main  road  which  was  affected. 
as  far  as  the  Tost  Valley  was  concerned,  was  the 
Ronisey  and  Stockbridge  main  road.  Every  precau- 
tion, said  the  conunittee.  had  been  taken  to  use  only 
tar  purified  to  a  very  high  standard.  It  was  now 
urged  that  no  tarring  should  l>e  undertaken  which 
might  have  the  effect  of  destroying  insect  life  in  the 
sub^-idiary  streams,  and  thus  reducing  the  amount 
of  food  available  for  the  fish.  Surface  tar  was  applied 
only  where  the  road  had  l)een  coated  with  granite 
or  other  hard  material ;  and  as  at  the  present  time  a 
small  portion  only  of  the  Ronisey  and  Stockbridge 
load  was  so  coated,  there  would  not,  in  any  event, 
have'bQpn  extensive  tarring  carried  out  there.  At 
a  meeting  l)etween  the  committee  and  the  petitioners. 
an  agreement  was  come  to  as  to  five  lengths  of  road 
which  should  not  be  treated  with  surface  tar  for  the 
present,  and  this  arrangement  would  have  resulted 
in  5  miles  1,000  yds.  being  available  for  tarring  .so 
far  as  it  was  coated  with  hard  material,  and  3  miles 
400  yds.  being  left  untarred.  Since  the  interview  the 
as,sociation  had  a.sked  for  a  f\irther  modification  as  to 
some  portions  of  the  road  agreed  to  be  suitable  for 
tarring,  and  the  committee  had  directed  the  county 
surveyor  to  make  a  further  report  with  regard  to  these. 

Mr."  F.  J.  Hendy  said  he  did  not  think  the  health 
of  the  inhabitants  .should  be  sacrificed  to  the  interests 
of  sport  and  the  fish.  Those  living  near  main  and 
district  roads  had  to  close  their  windows  owing  to  the 
dust  nuisance. 

Sir  William  Portal  remarked  that  the  recominenda- 
tions  had  been  associated  with  the  fishers  in  the 
county,  but  others  who  were  equally  interested  in 
the  matter  were  not  actuated  by  selfish  interests  by 
anv  menins.  as  had  been  suggested. 

Colonel  Stratton  Bates  said  he  thought  the  com- 
munity ought  to  come  before  fish.  An  owner  of  fish 
said  it  was  perfectly  ridiculous  to  suggest  that  tarred 
roads  injured  fish.  Out  of  hundreds  of  trout  he  had 
caught  not  one  was  in  the  slightest  degree  affected, 
and^those  caucht  were  in  splendid  condition.  All  the 
surface  water  drained  into  the  river,  which  was  the 
clearest  evidence  that  the  tar  did  no  harm.  The  fetir 
of  tarred  roads  was  very  much  exaggerated. 

Captain  Seward  sufc-ested  that  it  would  be  best  for 
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all  eoucerned  to  direct  tlieir  energies  to  a  peaceful 
solution  of  the  difficulty  by  adopting  a  substitute  for 
tarring. 

Lord  Portsnioutli,  who  is  chairman  of  the  Salmon 
and  Trout  Association,  referred  to  the  experiments 
which  l^fore  the  war  were  being  conducted  at  Fish- 
mongers' Hall  to  ascertain  the  effect  of  tar  upon  the 
life  of  trout.  As  the  hall  had  been  given  up  for  a 
military  hospital  the  experiments  had  closed.  They 
had  an  extremely  able  and  scientific  committee,  and 
the  experiments  would  be  resumed  as  soon  as  possible. 
There  was  no  doubt  that  tar,  as  they  knew  it,  was 
deleterious  to  fish,  of  which  they  had  absolute  proof. 
He  agreed  that  tlie  interests  of  the  public  must  come 
first  in  the  long  run  ;  but  in  this  complicated  question 
it  would  be  unwi.se  to  rush  into  a  question  which 
might  involve  heavy   litigation   and   expenses. 

The  report  was  adopted. 


MOTOR  TRANSPORT  IN  EAST  SUFFOLK. 


A  YEAR'S  WORKING  OF   PETROL  AND   STEAM   WAGONS. 

During  the  twelve  months  ended  March  31st  last 
the  four  motor  wagons  owned  by  the  East  Suffolk 
County  Council  were  kept  constantly  at  work,  one 
being  almost  exclusively  employed  on  the  convey- 
ance of  materials  for  the  improvement  and  construc- 
tion of  roads  for  the  military  authorities,  and  the 
cost  of  hire  refunded  by  the  War  Department. 

In  view  of  the  scarcity  of  materials  this  arrange- 
ment has,  says  Mr.  W.  .Jervis,  the  county  road  sur- 
veyor, in  his  annual  report,  proved  beneficial,  owing 
to  the  shortage  of  supplies  for  main  roads,  as  it  has 
kept  the  wagons  constantly  employed. 

The  wagons  have  proved  their  value,  particularly 
during  tli©  present  crisis,  when  difficulties  would  no 
doubt  have  arisen  in  getting  the  material  carted  as 
and  when  required,  owing  to  the  scarcity  of  men  and 
horses. 

The  following  is  a  statement  of  the  work  done  by 
each  of  the   four  wagons:  — 


No.  1  petrol 
motor 

No.  2  iietrol 
motor 

No.  1 

steam 

No.  2 
steam 

wagon. 

wagon. 

wagon. 

wagon. 

No.  of  days  working 

298.) 

300 

-  279.i 

251 

No.  of    days   on    which 
wagons  were  not  work- 
ing, due   to    hohdays, 
repairs,    also    washing 
out   in  case  of  steam 
wagons    

193 

18 

m 

67 

Total  mileage       

13371-2 

16039-4 

9011-2 

6589-3 

Total  tonnage  conveyed. . . 

6387 

970S 

5782 

4602 

Total  ton  mileage 

35382-5 

36346-4 

16697-9 

24889-8 

Average      mileage      .per 
working  day     

«-S3 

53-46 

32-24 

26-25 

Average     tonnage      per 
working  day      

21--12 

32-36 

20-69 

19-13 

Average  ton  mileage  per 
working  day      

85-10 

121-15 

59-74 

99-16 

Average    distance    from 
base  to  point  of  distri- 
bution       

i-21 

4-39 

3-05 

5-48 

Average"     tonnage      per 
journey   

4-26 

5- 

4-19 

8-13 

Average     ton      mileage 
per  journey      

16-96 

19-23 

12-1 

43-11 

Note. — The  figure  of  67  days,  representing  the  time  not  worked  in 
the  case  of  steam  wuyou  No.  2,  is  partly  due  to  the  fact  that  this  wagon 
cannot  run  when  there  is  suow  on  the  road. 


Scarborough  Bathing  Pool. — At  a  recent  meeting  of 
Scarboiough  Tnwn  Connril  it  was  reported  that  the 
success  of  I  ho  new  sea  bathing  pool  had  been  such 
that  it  would  be  necessary  to  provide  additional  dress- 
ing accommodation. 

Water  Diviner  Wanted.  —  Hoylandswaine,  Yorks, 
Urban  Disti-ict  Council  have  expressed  agreement  with 
the  view  of  the  medical  officer  that  a  permanent  supply 
of  water  for  the  whole  area  under  their  control  should 
be  obtained,  but,  states  a  report,  "  need  the  services 
of  a  water  diviner  to  locate  the  source  of  such 
supply." 


THE  PROBLEM  OF  DRIFTING  SAND  AT  RHYL. 


A    CANCELLED    CONTRACT. 

The  surveyor  to  the  Rhyl  "Urban  District  Council, 
Mr.  A.  A.  G(3odall,  pre.-^ented  recently  a  report  on  the 
subject  of  preventing  sand  from  the  foreshore  and 
sandhills  drifting  on  to  the  parades  and  into  the 
streets  of  the  town.  Last  winter  the  drifts  were  so 
heavy  on  the  Marine-drive  and  East  Parade  that  the 
roadway  was  rendered  impassable  for  about  a  quarter 
of  a  mile,  and  the  council  entered  into  a  contract  to 
pay  £600  for  its  removal. 

Mr.  Goodall  stated  that  he  had  visited  St.  Annes- 
on-the-Sea  to  gather  information  as  to  how  sand- 
drifts  are  dealt  with  there.  At  St.  Annes  the  method 
has  been  to  cover  up  the  sand  with  tar-macadam  and 
other  pavings  forming  paths,  to  form  alcoves  for 
seats,  to  form  artificial' watercourses  and  lakes,  and 
to  plant  the  remainder  of  the  area  with  star  grass. 
The  star  grass  planted  at  St.  Annes  was  similar  to 
the  marram  used  at  Rhyl,  but  stronger  in  the  spike. 
.\  very  important  point  was  that  the  public  were  not 
allowed  to  make  use  in  any  way  of  the  i^lanted  por- 
tions. This  method  has  proved  entirely  satisfactory,, 
and  as  a  general  principle  Mr.  Goodall  strongly 
recommended  it  for  the  laying  out  of  the  sandhills 
eastwards  of  Bath-road  to  the  boundary  of  Rhyl.  He 
further  recommended  that  -the  hills  should  be  con- 
siderably lowered,  and  that  a  lake  for  model  yachting, 
say  about  3O0  ft.  long,  15U  ft.  wide,  and  12  in.  deep, 
should  ]>e  constructed  adjoining  Bath-road.  The  plant- 
ing season  would  begin  in  iSepteml>er,  and  in  order  to 
render  permanent  the  work  now  being  done  it  should 
be  pushed  forward  urgently. 

The  council  decided  not  to  entertain  the  question 
of  laying  out  the  sandhills  as  ornamental  grounds, 
but  they  gave  instructions  that  .star  grass  should  l>e 
planted  as  soon  as  practicable  along  the  whole  of  the 
sandhills,  without  any  alteration  of  levels.  It  was 
also  decided  to  erect  wooden  sand  screens  to  arrest 
tlie  movement  of  sand  in  rough  weather  on  the  shore 
westwards  from  the  pier. 

The  council  confirmed  an  agreement  which  had 
been  entered  into  witli  the  firm  of  contractors  who 
had  undertaken  the  removal  of  the  sand  from  the 
East-parade  and  Marine-drive  and  other  parts  of  the 
trnnt  for  the  cancellation  of  the  contract.  Owing  to 
difficulties  over  which  they  had  no  control,  including 
the  difficulty  of  getting  labour,  the  firm  had  applied, 
under  the  "war  clause"  in  the  contract,  to  l>e 
released,  and  the  council,  in  committee,  consented 
on  terms  which  were  accepted  by  the  contractors, 
Messrs.  Bomford  &  Evershed. 

Mr.  J.  H.  Ellis  stated  that  the  Marine-drive  and 
the  East-parade  had  been  practically  cleared,  and 
that  about  10,000  tons  of  sand  had  l^een  removed,  at 
a  cost  to  the  council  very  much  less  than  it  would 
have  been  by  the  former  method  of  removal  by 
means  of  shovels  and  carts.  Mr.  Ellis  said  that  one 
of  the  causes  of  delay  in  the  carrying  on  of  the  work 
was  that  sand  got  into  the  bearings  of  the  engines. 
'The  labour  difficulty  arose  because  the  firm  had 
obtained  exemption  for  their  men  on  the  ground  that 
they  would  be  engaged  in  steam  ploughing  agricul- 
tural land,  and  that  ploughing  the  sand  as  they  were 
doing  at  Rhyl  could  not  be  regarded  as  a  work  of 
national  importance. 

In  their  letter  to  tlie  council  the  firm  said  they 
much  regretted  the  circumstances  which  had  com- 
pelled them  to  relinquish  the  work,  and  they  trusted 
that  after  the  war  if  the  council  had  other  work  to 
offer  them  they  would  find  themselves  in  a  more 
favourable  position  for  carrying  it  out. 


De-Tinning  Company's  Meeting Municipal  engi- 
neers who,  in  addition  to  tho.se  who.se  names  were 
given  inour  issues  of  the  11th  and  18th  inst.,  purpose 
attending  the  meeting  in  London  next  month  arranged 
by  the  British  De-Tinning  Company,  include:  Mes.srs. 
Frank  Harris  (Tonbridge  Eural)',  J.  R.  Treadwell 
(Easthampstead'),  Geor'-xe  Riley  (Wellington,  Shrop- 
shire), W.  A.  H.  Clarrv  (Sutton  Coldfleld),  H.  T. 
Mather  (Surbiton),  G.  W.  Holmes  (Walthamstow),  W. 
Osborne  Thorp  (Malvern).  W.  E.  Ryder  (Bu.shey),  R.  C. 
Moon  (Nuneaton),  W.  A.  Clegg  (Dorking),  R.  H.  Crum- 
mack  (Dover),  F.  J.  Voisey  (Dartmouth),  W.  H. 
Grieves  (Sutton,  Surrey),  and  W.  Farrington  (Wood- 
ford Green).  Torquay,  while  it  may  not  be  repre- 
.=ented  at  the  meeting,  has  expressed  a  wish  to 
co-operate  in  the  company's  scheme. 
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Irvine  and  District  Waterworlcs. 

FERRO-CONCRETE   IN   NEW   FILTRATION   PLANT. 


I 


During  the  past  ten  years  the  consumption  of  water 
for  industrial  purpose.-  in  the  area  served  by  the 
Irvine  and  District  Water  Board,  Ayrsliire,  has 
greatly  increased,  and  at  the  outbreak  of  war  a  large 
additional  sup)>ly  bet\iiiu'  urgently  neces.sary.  The 
oor[>oration  of  Paisley  \iiulertook  to  provide  a  supply 
during  the  emergency,  and  a  line  of  pipes  was  laid 
from  the  Caniphill  rest-ivoir  of  the  corporation  to 
the  Munnoch  reservoir  of  the  Water  Board.  A  large 
new  main  has  also  been  laid  by  the  board  from  the 
Munnoch  reservoir  to  the  filtering  station,  the  cost 
l>eing  £19,(XK).  An  increase  in  the  filtering  plant  also 
became  necessary,  and  tlio  board,  after  an  exhaustive 
inquiry  into  the  different  methods  of  filtration,  de- 
cided on  the  installation  uf  the  Paterson  rapid  filtra- 
tion plant,  which  was  inaugurated  on  June  28th  last 
at  the  Gr<enhead  filter  station.  The  works  recently 
constructed  have  altogetlier  cost  about  .EGlt.Otttl,  bring- 
ing the  total  capital  expenditure  on  work.s  to  .t275,0O0 
in  round  figures. 

Parliamentary  powers  have  been  obtained  for  a 
large  reservoir  on  the  Drum  Burn,  which  is  a  tribu- 
tarv  of   the   Caaf   stream.    The   head    waters    of    the 


various  auxiliary  structures  in  connection  with  them 
were  constructed  in  Mduchel-Hennebique  ferro- 
concrete, in  accordance  with  working  drawings  pre- 
pared by  Messrs.  L.  G.  Mouchel  &  Partners,  Limited, 
of  Westminster. 

Fig.  1  is  a  view  showing  one  of  the  precipitation 
tanks,  at  one  end  of  which  is  a  compressed-air  reser- 
voir carried  on  ferro-concrete  supports.  The  tank  in 
question  forms  one  of  the  group  represented  in  Fig.  2. 
Sections  and  details  of  the  tanks  are  given  in  Figs.  3 
to  9. 

Each  sedimentation  tank  measures  52  ft.  2  in.  long 
by  35  ft.  wide  by  15  ft.  6  in.  deep  inside,  between  the 
two  tanks  being  the  tower  mentioned  above.  Figs. 
3  to  -1  illustrate  the  arrangement  of  the  mixing  trough 
and  distribution  channels  along  the  upper  side  of 
the  sedimentation  tanks,  as  shown  also  in  the  photo- 
graph reproduced  as  Fig.  1. 

The  two  series  of  five  tanks  in  Fig.  2  below  the 
sedimentation  tanks  are  those  containing  the  Pater- 
,son  filter-beds.  Ivieh  range  of  filter  tanks  is  63  ft. 
long  by  25  ft.  wide  liy  9  ft.  6  in.  deep  inside.  A  sec- 
tion through  the  sedimentation  and  filter  tanks  is 
given  as  Fig.  5. 


6     is     a     section 
h  one  range  of  filter 


Fig.  1. — Precipit.vtion    Tank   and    Am   Krckivkr, 
Waterworks. 

main  stream  are  to  be  conveyed  into  this  i)ropo.sed 
re.servoir  by  a  tunnel  through  the  intervening  hill. 
The  capacity  of  this  re-ervoir  will  be  42(),IXM),(J(X)  gal- 
lons, and  the  estimaled  cost  is  £70,(XX).  This  new 
reservoir  when  conipleteil  will  fully  develop  the  Caaf 
gathering  area,  and  will  raise  the  total  storage  to 
811,5WJ.<J(J<J  gallons. 

The  population  at  pre-ent  sup|)lied  from  the  works 
is  about  35,(XX),  and  lie  average  daily  consumption, 
including  prov.sion  for  industrial,  sanitary,  and  all 
purposes  other  than  domestic,  is  about  4,5(XJ,0O(J 
gallons. 

The  rental  of  the  eoiii|iiilsory  areas  is  £132.887,  and 
the  overhead  domeslie  rate  is  ll^d.  The  trade  rate 
is  5d.  within  and  ajd.  outside  the  compulsory  areas, 
subject  to  certain  disioiints  to  large  consumers. 

FILTRATION    PLANT. 

The  new  rapid  filtration  plant  of  5,500.000  gallon.? 
daily  capacity  is  hon-.,|  in  a  brick  building  136  ft. 
long  by  .38  ft.  wide,  placed  alongside  the  existing 
slow  sand  filters.  At  the  back  of  the  filter-hou.se  is  a 
tower  which  contains  tlie  gear  for  the  preparation  and 
suijply  of  the  reagent-  o.-ed  for  the  imrification  pro- 
cess, and  .supports  tht  wa.sh-water  tank  at  a  hei'.'ht 
of  36  ft.  above  Hoor  I.  v.l.  Situate  on  either  side  of 
the  tfjwer  are  the  sediuentation  tanks,  each  of  150,(XX1 
gallons  capacity.  Th>-  chemical  reagents  are  stored 
in  an  annexe  to  the  central  tower.    The  tanks  and 


Fig. 
throng 
tanks. 

At  the  right-hand  of 
this  drawing  may  1>6  seen 
the  mixing  trough  and 
distribution  channels  along 
the  two  sides  of  the  sedi- 
mentation tanks.  Some 
interesting  structural  de- 
tails of  these  will  be 
found  in  Figs.  7  and  8. 
The  former  represents  one 
of  the  counterforts  through 
which  passes  the  distri- 
bution channel,  the  part- 
section  of  a  counterfort  at 
the  right-hand  showing 
the  manner  in  which  the 
A  -^  mixing  trough  is  carried. 

^^  I  The    latter     is     a    section 

^^k^^      J  through  the  same  <-luuinel 

^^Kftok|yi  between       two       of        the 

^^^^^S  coinilerforts. 

Fig.  9  is  a  section  illus- 
trating the  coiistruction 
of  the  supports  for  one  of 
the  compressed-air  re- 
ceivers. 

The  supply  is  a  soft 
moorland  water,  contain- 
ing varying  i)roportions 
of  organic  matter  in  sus- 
pension, and  having  a 
brown  peaty  stain.  Treatment  with  a  coagulant  is 
essential  before  the  stain  can  be  removed  and  a 
colourless  supply  obtained;  and  as  the  water  is  soft 
a  trace  of  lime  is  added  to  restore  the  small  initial 
temporary  hardness  and  correct  any  pluml.o-solveiit 
tendency. 

The  24-in.  supply  main  entering  through  the  north 
wall  of  the  tower  is  coupled  to  a  Francis  type  turbine 
situate  on  the  first  fioor  of  the  tower,  which  gives 
ample  power  for  operating  the  auxiliary  gear  for  ti/e 
supply  of  wash  water  and  compressed  air,  and  for 
the  preparation  and  distribution  of  the  reagent  solu- 
tions for  the  purification  process.  The  turbine  dis- 
charge, after  passage  through  baflSes  to  remove  the 
surge,  enters  the  measuring  tank  and  overflows  a 
4-ft.  rectangular  weir,  a  Fluxograjih  giving  a  direct 
reading  in  gallons  per  minute  of  the  amount  [lassing, 
and  a  continuous  record  on  a  twenty-four-hour  chart. 
A  control  float  resting  on  the  surface  of  the  water  in 
this  weir  chaml)er  regulates  the  discharge  of  the 
coagulant  (alumina  sulphate)  in  direct  ration  to  the 
amount  of  water  passing,  and  its  thorough  mixture 
is  secured  in  the  passage  of  the  water  over  the  woir 
and  through  the  mi.xiiig  tanks  (see  Fig.  10).  The  water 
is  then  distrilnited  to  sedimentation  tanks  arranged 
on  the  right  and  left  liand  sides  of  the  tower.  The.se 
tanks  are  of  sufficient  capacity  to  allow  over  one  hour 
for  the  completion  of  the  reaction  and  the  precipita- 
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tion  of  the  heavier  inipuiities  before  the  water  passes 
on  to  the  filters. 

The  alumina  solution  is  prepared  in  two  3-in. 
timber  dissolving  tanks,  and  afterwards  discharged 
by  an  acid-resisting  centrifugal  pump  into  duplicate 
ferro-concrete  storage  tanlvs,  each  of  3,000  gallons 
capacity.  To  ensure  uniform  density  of  the  alumina 
solution,  arrangements  are  made  for  effective  circu- 
lation of  the  contents  of  these  tanks. 

Three  ferro-concrete  lime-slaking  pits  are  provided 
in  the  annexe.  The  sliiked  lime  is  formed  into  a 
smooth  paste  in  the  primary  lime  preparing  tank, 
and  the  contents  discharged  to  the  secondary  mill 
alongside  the  measuring  gear.  The  supply  of  lime  is 
controlled  in  a  similar  manner  to  the  alumina  solu- 
tion, and  arrangements  are  made  for  its  addition 
either  before  or  after  filtration.  Fig.  11  illustrates 
the  lime  pits  and  ajiparatus  for  its  preparation.    , 

There  are  ten  open  gravity  filter  units,  each  24  ft. 
by  12  ft.,  with  a  total  filtering  area  of  2,880  sq.  ft. 
The  filtering  medium  employed  is  a  fine  grade  of 
specially  sifted  quartz  sand,  supported  on  a  bed  of 
pea  gravel,  and  below  this  the  manifold  strainer 
system  is  arranged,  with  copper  collecting  tubes  and 
bronze  strainers.  The  filtered  water  discharges 
through  the  automatic  outlet  controllers  into  inspec- 
tion boxes  lined  with  white  enamelled  tjles,  and  over- 


:itutliual  Section  of  Sedimentation  Tank  showii 
g  Trough  and  Distribution  Cliaunels. 


^._{ 


T — r 


1 — I TT 


1 


^......=4 


U 


:r.#^. 


"T- 


r..zr^:. 


"T-" 


---^y 


Fig.  ■t.-Lougitudiual  Section  of  Sedimentation  Tank  showing 
Exterior  of  Mixing  Trough  and  Distribution  Channels. 

Irmne   and    District   Waterworks. 

flows   into   the   pure   water  channel,   similarly  lined, 
so   that   the  colour  of   the   effluent  can   be   observed 
at  all  times. 

The    filter-bed     is     cleansed     by     first 
thoroughly    agitating     for     two    minutes 
with  sterilised  compressed. air  at  a  pres-. 
sure    of    about   5    lb.    per    square   inch; 
then     a    reverse    current    of     cleansing 
gg     water  floats  tlie  loosened  impurities  into 
g     the  central  wast-e  gutter,   and  thence  to 
g     the   drain.    In   this   way     each   filter   is 
H     thoroughly    cleansed     and     restarted     to 
■<     work    in    a    few   minutes,    but   the   con- 
^     troUer  may  be  so  adjusted  that  the  filter 
g     does   not  discharge  purified   water  until 
S     ten     or     fifteen     minutes     later.     This 
H     m     interval  affords  an  opportunity  for  film- 
ing, and  ensures  a  filtrate  of  tlie  highest 
degree  of   purity. 

All  the  valves  and  fittings  are  so 
arranged  that  the  entire  filtering  .and 
washing  operations  are  controlled  from 
the-  front   gallery. 

The  filtered  water  for  washing  pur- 
po.ses  is  raised  by  a  centrifugal  pump 
into  tlie  filtered  water  storage  tank  of 
30,000  gallons  capacity,  carried  on  the 
top  floor  of  the  central  tower.  The  com- 
pressed air  is  drawn  through  a  reducing 
valve  from  two  air  storage  reservoirs, 
6  ft.  diameter  by  30  ft.  long,  supported 
over  the  precipitation  tanks.  The  wash- 
\^'ater  pumps  and  air  compressors  are 
arrarged  in  duplicate,  and  a  28-h.p.  oil 
engine  is  installed  as  a  stand-by  in  case 
of  breakdown  of  the  turbine.  Fig.  12 
is  a  view  of  the  filters  from  tlie  upper 
platform. 

In  response  to  urgent  demands,  the 
contractors  undertook  to -give  a  supply 
of  3,000,000  gallons  of  filtered  water  per 
day  within  six  weeks  after  the  founda- 
tions were  completed  ready  for  them  to 
commence.  This  necessitated  tlieir  lay- 
ing down  temporary  pumping  and  power 
plant  outside  the  filter-house,  making 
special  water  and  drain  connections  to 
the  plant,  and  the  use  of  an  extra  rich 
concrete  mixture  to  ensure  very  rapid 
setting  of  the  tankwork.  The  work  was 
completed  and  the  supply  available 
within   the    stipulated    time. 
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A  Glossary  of  Road  Terms  (By  H.  Percy 
Bmilnois.  m.inst.c.e.,  St.  Bride's  Press, 
Limited.  24  Bride-lane,  E.G.  Price  2s.) 
— ^iMr.  Boulnois  has  achieved  far  inori' 
than  lie  may  imagine  by  this  production 
of  his  pen.  He  set  out  to  standardise 
the  nomenclature  of  road  terms;  in 
addition  he  has  made  a  valuable  addi- 
tion to  English  literature.  To  the  un- 
tutored it  is  like  reading  a  new 
language;  Mr.  Boulnois  says  it  isn't 
anything  like  "complete."  At  any  rate, 
it  is  a  valuable  ixide  mecum  which  no  one 
has  attempted  before. — Portsmouth  Times. 
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Fiif.  li.— LongituiUual  Sectipn  of  One  Range  of  Filter  Tanks 
Irvink    ami   District   Waterworks. 


EAST  SUFFOLK  ROADS. 

LACK    OF    MATERIALS,    LABOUR    AND    TRANSPORT. 

lu  In?  annual  rt'|"'ii.  Mr.  W.  .Irrvi.-,  i.-ouuty  mail 
surveyor  of  East  Siilfnlk,  states  that  the  total 
exi)eiuliture  on  tlie  main  roads  maintained 
(linctly  by  the  comity  council,  excluding 
salaries  and  travellins;  expenses,  amounted 
during  the  year  eniled  March  31st  last  to 
t:31,367.   equal  to  £1IM>:)7  [ler  mile. 

Mr.  Jervis  mentions  that  the  ahnormal 
weather  conditions,  particularly  the  heavy 
rainfall  in  February  ami  the  heavy  snowfall 
ia  March,  seriously  affected  the  main  roads. 
Tenders  were  invited,  and  the  quotations  re- 
ceived were  subject  to  stipulations  having 
regard  to  the  conditinns  obtaining.  It  had 
Ijeen  quite  impossible  to  obtain  supplies, 
owing  to  the  heavy  demands  of  the  War 
Office  and  the  shortas;e  of  laboxir,  and.  in 
fact,  deliveries  from  some  sources  of  supply 
absolutely  failed.  The  price  of  material  in- 
creased, and  a  greatly  reduced  quantity  could 
only  be  obtained  under  the  circumstances. 
The  shortage  of  materiMls,  labour,  &c.,  neces- 
sitated the  curtailniiiit  of  improvement  work, 
with  the  rfeult  that  jndieious  and  substantial 
patching  had  to  l)e  rtsorted  to  in  order  to 
save  the  roads  from  serious  deterioration. 
The  greatest  nural>er  of  men  employed  in 
one  fortnight  was  147.  and  the  least  number 
96,  while  the  average  staff  numl>ered  1^. 
These  numbers  showed  a  reduction  when  com- 
jiared  with  the  previcjiis  year,  owing  to  the 
enlistment  of  several  of  the  men.  and  the 
drafting  of  others  on  to  work  in  connection 
with  the  construction  and  improvement  of 
roads  for  the  military  authorities,  ,The  staff 
would  be  still  furtlnr  riduced  by  the  callin- 
up  of  men  eligible  for  military  service. 

SURFACK     TARHDJG. 

The  treatment  of  the  maiii  roads  with  tar 
was  contmued  and  extended  to  sections  re- 
cently surfaced.  Apart  from  the  advantage 
of  the  treatment  on  li.\  L-ienic  grounds,  and  as 
a  preservative,  it  is  al-o  observed.  Mr. .Jervis 
points  out,  that  snow  di.-appears  more  quickly 
from  a  tarred  road  -iirface  than  from  an 
ordinary  surface.  An  area  of  1. 1)48, . ■)13  sq. yds. 
was  treated  during  Mh-  vear,  at  a  cost  of 
£5,769. 

HEAVy     MOTOR    THAFFIC. 

Attention  is  called  Wy  the  county  surveyor 
to  the  increasing  bmilen  on  the  ratepayer.- 
by  the  extensive  ii-e  of  the  roads  of  the 
county  by  heavy  motor  wagons.  "The 
tendency  is,"  he  .-ay-,  "for  this  class  of 
traffic  further  to  incna-e  under  present  war 
conditions,  as,  the  rai'v.ay  company  being  in 
an  unfavourable  |.M-ition_  to  carry  mer- 
diandise,  goods  are  li-irig  delivered  by  road. 
•  s  have  also  in  daily 
a'ons  for  transport  of 
I  Mit  the  co\mty  f(ir  the 
•lie  troops.  The  Local 
Government  Board  I)  iiartmental  Committee 
m  Road  Locomotive  md  Heavy  Motor  Cars 
lias  only  heard  par'  .f  the  evidence  to  be 
submitted  tu  it,  and    .-  report  will   no  doubt 


be  posti«:>ned  under  the  present  circum- 
stances. It  was  anticipated,  when  the 
Road  Board  reconstruction  scheme,  1912-16. 
was  embarked  upon,  that  it  would  have 
been  completed  by  the  end  of  the  finan- 
cial year  1915-16,  and  under  normal  con- 
ditions the  work  would  have  been  finished 
within  the  estimated  period.  Forobvioiis 
reasons,  however,  the  progress  has  been 
unavoidably  slow  since  the  outbreak  of 
war,  and  the  scheme  is  still  incomplete; 
but,  notw'ithstanding  difficulties  in  the 
Low-estot't  and  Eye  districts  of  the  county, 
the  W'ork  is  well  advanced  and  nearing 
completion.  The  great  increase  in  the 
volume  of  heavy  traffic  now  using  the 
mam  roads  sup[)orts  the  contention  that 
the  reconstruction  scheme  was  a  very 
wise  policy  to  adopt,  as  it  is  not  too  much 
t-o  say  that  the  main  trunk  roads  would 
have  l)een  unable  to  sustain  the  present 
heavy  traffic  if  several  miles  had  not 
l>een  strengthened,  as  provided  for  in  the  reconstruc- 
tion scheme." 

Concluding  his  report,  Mr.  Jervis  says  the  utmost 
difficulty  has  been  experienced  in  obtaining  mate- 
rials, labour  and  transport,  and  in  consequence  the 
estimate  has  been  underspent  to  the  extent  of  £10,736. 
The  shortage  of  materials  has  curtailed  the  reinstate- 


The  military  author 
use  heavy  motor  \ 
-iipplies,  &c.,  throML 
daily  requirements 


Details   of   Distributio.n   Channel,    Mixing   Trough  and 

Support  for  CoMPREssjt:!)  Air  Receiver,    Irvine    /.nd 

DisTKrrr    Waterworks. 
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meiit  of  the  ordinary  wear  and  tear,  and  has  preju- 
diced the  condition  of  the  main  roads.  The  very 
heavy  traffic  and  extensive  use  of  the  main  roads  by 
the  military,  together  with  most  imfavourable  weather 
conditions,  have  caused  deterioration  of  the  main 
roads.     Several    sections   of  main   trunk   roads   were. 


Fig.    10. — ^Weir    Chambbr,    Turbine    .-^nd    Reagent   Supply    Gear 
Irvine   and   District   Waterworks. 


fortunately,  completed  under  the  reconstruction 
scheme  before  the  outbreak  of  war,  and  are  giving 
good  results,  notwithstanding  the  strain  of  military 
traffic.  The  cost  of  reinstatement  has  greatly  in- 
creased, and  the  enforced  retrenchment  in  the  main 
road  expenditure  will  mean  a  heavy  expenditure 
after  the  war,  as  work  will  be  greatly  in  arrear,  and 
the  roads  will  have  to  be  strengthened  considerably 
to  carry  the  increased  heavy  traffic. 


Linking    Up    of   Electricity    Supplies. —  The     recent 

letter  of  the  Board  nf  Trade  reque.sting  electric  sup- 
ply authorities  to  link  up  as  much  as  possible  in 
order  to  conserve  coal  supplies  has  been  followed 
by  action.  A  committee 
has  been  formed  to  deal 
with  the  many  undertak- 
ings in  Lancashire  and 
Cheshire,  and  a  similar 
conmiittee  has  now  been 
formed  in  London, consist- 
ing of  representatives  of 
all  the  London  borough 
councils,  fifteen  companies, 
and  eight  municipalities 
outside  the  London  area, 
with  the  object  of  co-ordi- 
nating the  existing  supply 

Jointing  of  Drain  Pipes. 

■ — Now  that  the  jjiici-s  of 
building  materials  are 
higher  than  they  have 
been  for  many  years  jnist, 
a  few  words  on  one 
method  of  economising 
will  no  doubt  be  wel- 
comed by  our  readers. 
It  has  been  customary 
to  use  neat  cement 
for  jointing  drain  pipes, 
whereas  if  Pudloed  cement 
and  sand  are  used  a 
saving  of  about  14s.  to 
15s.  for  each  ton  of 
cement  used  is  effected. 
We  learn  that  this  latter 
method  was  adopted  on 
Lord  Dunraven's  sewerage 
scheme  in  County  Kerry,  and  on  several  other  sewage 
schemes.  The  makers  of  Pudlo  will  be  pleased  to  send 
particulars  of  this  economical  and  much  safer  method 
of  making  sanitary  pipe  joints  to  any  interested  readers. 


JOHANNESBURG  SANITARY  SERVICES. 

In  .Johannesburg  house  refu.se  is  removed  in  petrol- 
driven  motor  lorries  and  two-wheeled  open  tipping 
carts.  At  each  of  the  upper  corners  of  each  cart  is 
fixed  a  ring,  and  for  each  cart  a  waterproof  tar- 
paulin is  supplied,  which 
is  secured  to  the  rings. 
The  medical  officer  of 
health.  Dr.  Charles  Porter, 
has  more  than  once  sug- 
gested the  provision  of 
dust  -  carts  with  flap 
covers,  to  prevent  the 
blowing  about  of  rubbish, 
but  the  manager  of  the 
.scavenging  department, 
after  considering  various 
types  of  covered  dust- 
cart, prefers  the  tar- 
paulin arrangement,  as  it 
admits  of  the  cart  taking 
a  larger  load,  and  saves 
the  considerable  weight 
of  a  wooden  cover.  An 
average  of  762  Scotch 
cartloads  jier  day  of  house 
refu.?e  was  collected  in 
the  twelve  months  ended 
June  30,  1915 ;  some  of  it 
was  burnt  at  the  destruc- 
tors and  some  deposited 
at  tips. 

As  regards  the  disposal 
of  nightsoil.  Dr.  Porter  ih 
his  annual  report  states 
that  the  average  number 
of  pails  removed  per  night 
was  17,230.  Every  pail, 
before  being  sent  out,  is 
washed,  tested  for  leakage, 
dipped  in  boiling  creosote  in  steam-jacketed  pans, 
and,  after  the  surplus  creosote  has  dripped  off  in  such 
a  way  that  it  is  collected  and  available  for  use  again, 
is  "nested"  with  other  pails  and  placed  in  the  carts 
for  distribution. 

Street  sweeping  is  done  ,in  the  night-time,  except 
during  the  wet  season,  when  it  is  postponed  to  the 
early  rtiorning,  so  as  to  get  the  mud  off  the  streets 
just  before  the  day's  traffic  commences.  An  average 
of  10,643  mule  loads  were  removed  by  101  Scotch  carts 
each  month.  The  expenditure  under  this  head  for 
1914-15  was  .£22,633,  but,  subject  to  financial  con- 
.siderations,  this  service  might,  in  Dr.  Porter's  view, 
with   great  advantage  be  considerably   increased. 


ll.^LiME-si.AKiNG    Pits,    Mili,    and    Hoist    foe  Reagents, 
Irvine  and   District  Waterworks. 


OFFICIAL    REPORTS. 

The  Editor  invites  readers  to  forward  regularly 
copies  of  annual  and  other  reports,  for  notice  in 
the  columns  of  "  The  Surveyor." 


ArcrsT  25,  lOlfi. 
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SOME  RECENT  PUBLICATIONS.' 


The  Mechanical  Handling  and  Storing  of  Mate- 
rial. By  G.  F.  Limiut-r,  assoc.m.inst.c.e.  Price 
42s.  nett..  London  :  Crosby  Lockwood  &  Son. 
That  part  of  the  prest-iu  work  which  doals  with  the 
subject  of  handling,  altlmvigh  based  on  the  author's 
monograpii  (now  out  of  pi  iiit)  On  "  The  Mechanical 
Handling  of  Material."  has  been  thoroughly  revised 
and  brought  up  to  date  by  the  addition  of  several 
entirely  new  chapters.  In  making  the  revision,  it  was 
found  that  the  storing  or  stocking,  and,  conversely, 
the  reclaiming  of  nialciial  (a  subje<'t  which  was 
formerly  treated  as  of  s.  rondary  consideration)  are 
now  so  much  bound  up  with  mechanical  handling  that 
it  would  be  undesirable,  if  not  impossible,  to  keep 
the  two  subjects  apart.  Hence  the  present  conii>re- 
hensive  volume,  which  may  fairly  claim  to  contain  all 
the  available  information  on  this  most  important 
matter.  As  is  pointed  out  in  the  introductory  chapter, 
the  application  of  machinery  both  to  the  handling  and 
conveying  of  heavy  and  bulky  material  has  of  late 
years  assumed  a  jiaramouiit  interest.  No  branch  of 
engineering  has  so  rapii^lly  developed  in  modern  times 
as  the  construction  of  appliances  for  conveying,  load- 


I'lll.l;     I'l.VTKi 
Watkkwohkk. 

ing,  and  unhjading  li.a\y  gof)ds,  more  particularly 
coal  and  ore.  In  the  i  a-  of  grain  and  seeds,  again, 
the  cons-truction  of  granaip  s  and  silo-houses  on  a  large 
scale  has  been  undertaki  n,  and  the  aid  of  automatic 
machinery  more  or  less  si.iight  to  provide  means  of 
handling  this  material  witliout  the  assistance  of  hand 
labour.  It  is  therefore  <  imnently  necessary  that  engi- 
neers should  more  lliaii  .ait  devote  their  attention 
to  economies  that  may  Ije  effected  by  mechanical 
handling  and  storage.  .Mi.  Liramer's  work  is  comjiie- 
hensive  in  character,  its  inain  divisioTis  being  (1)  con- 
tinuous handling  of  matiri.il  ;  (2)  continuous  handling 
of  material  by  pneumati<  and  hydraulic  means;  (.3) 
intermittent  handling  of  material  ;  (4)  unloading  and 
loading  appliances;  ('>}  miscellaneous  installations; 
and  (())  the  automatic  u.  if;;hing  of  material.  The 
volume  contains  744  (|ii,iri'i  pages  on  art  paper,  and 
is  profusely  illustrated  anJ  well  inde.xed.  It  is  well- 
nigh  indispensable  to  tli"sc  who  are  concerned  with 
the  handling  of  material  '>ii  a  large  scale. 

JIachine  Deston-.     By  A.  W.  Smith  and  0.  H.  Marx. 

(4th   edition.)      Ti-hr    \-2s.  Gd.   nett.      New  York; 

John   Wiley  &  Sons,   Inc.     London:  Chajiman   & 

Hall,   Limited. 
In  the  preface  to  this   book  the  authors  point  out 
that  the  whole  subject   of   machine  design   cannot  be 
treated  exhaustively  in  a  i'  \t--book  of  ordinary  dimen- 
sions, owing  to  the  almi.-t   infinite  variety  of  machines 


"  Any  of  the  i>iilili<;ili' 
receiveil,  will  be  forwanli-.l 
on  receipt  of  inihliHhed  ], 
nett  books. 


reviewed,  or  referred  to  as 
the  St.  Bride's  I'resH,  Limited, 
plus  pofltage  in  the  cane  of 


in  exist^'Hce.  The  object  of  the  work  therefore  is 
simply  to  state  the  principles  that  underlie  all  machine 
design,  and  to  suggest  methods  of  reasoning  which 
may  be  helpful  in  the  designing  of  any  machine.  The 
five  considerations  of  primary  importance  are  stated 
to  be  adaptation,  strength  and  stiffness,  economy, 
appearance,  and  safety,  and  these  principles  uw  kept 
well  in  view  throughout.  The  fourth  of  thesti  prin- 
ciples is  stated  in  language  which  might  have  been 
used  by  Ruskin  himself:  "There  is  a  btauli/  possible 
of  attainment  in  the  design  of  machines  which  is 
always  the  outgrowth  of  a  iJurjm.ie.  Otherwise 
expressed,  a  machine  to  be  hiautifiil  must  be  /lurjuisi'- 
ful."  The  authors  have  done  their  work  thoroughly 
and  well,  and  this  new  edition,  like  its  predecessors, 
may  be  recommended  with  confidence  to  students,  who 
should,  however,  possess  a  fair  knowledge  of  pure  and 
applied  mathematics  before  reading  it. 

The  Operation  of  Sewage  Disposal  Plants.  A 
manual  for  the  practical  management  of  sewage 
disposal  works,  with  suggestions  as  to  iinprove- 
nients  in  desiirn  and  construction.  By  Francis  E. 
Daniels,  director  of  water  and  sewerage  inspec- 
tion. Board  of  Health  of  the  State  of  New  Jersey. 
Price  $1  a).  Published  by  Municinal  Journal  New 
York.   U.S.A. 

Although  published  for 
the  use  of  sanitary  engi- 
neers and  sewage  works 
managers  in  the  United 
States,  and  dealing  with 
some  metliods  of  treat- 
ment which  are  little 
known  in  this  country, 
this  book  contains  much 
information  and  many 
-iiggestioiis  which  should 
l)e  of  interest  and  value 
to  those  who  have  charge 
of  sewage  works  here  or 
who  have  to  design  sewage 
ilisposal  works.  The 
chapter  dealing  with  grit- 
•  ■haiiil>ers  and  screens  is 
very  interesting  in  many 
ways,  but  particularly  in 
the  descriptions  it  gives 
of  the  various  methods  of 
screening  and  kinds  of 
screens  which  have  been 
tried  from  time  to  time. 
Again,  in  describing  the 
various  systems  of  j)re- 
liiiiinary  treatment  in 
tanks,  there  is  much 
v'aliiahle  iiiforniatioii  de- 
ling careful  study.  The 
-'■waue  works  manager 
who  is  a  chemist  will  be 
interested  in  the  chapters  / 
on  testing  stations,  and  on  making  physical,  chemical  / 
and  bacterial  t«.sts;  and  the  engineer  in  the  treatment 
adopted  for  securing  the  greatest  possible  digestion 
of  sludge,  and  for  its  final  disposal.  Alxive  all,  it-is 
obvious  from  the  text  that  the  author  is  a  thoro'uglily 
practical  man,  and  that  the  information  he  gives 
and  the  suggestions  he  makes  are  based  entirely  upon 
his  own  personal  experience.  We  can  strongly 
recommend  this  book  to  all  who  are  interested  in 
sewage  disposal. 


Water  Supply  in  the  St.  Thomas  Rural  District.— A 

new  watiT  .-iipply  for  Topsham,  in  lli,.  nual  district 
of  St.  Thomas,  Devon,  was  inaugurated  recently. 
The  well  and  i)uniijing  station  of  the  new  .supidy  are 
situated  Ixjtween  Newcourt  and  the  main  Exeter 
road.  The  well,  which  is  61  ft.  deep,  and  has  a 
diameter  of  8  ft.,  is  lined  in  order  to  keep  out  surface 
water,  the  new  supply  being  obtained  from  the  red 
sand.stone.  From  the  bottom  of  the  well  extends  a 
borehole,  which  goes  down  another  ].3f)  ft.,  giving  a 
total  depth  of  Vil  ft.  An  average  continuous  yield 
of  lai.tKX)  gallons  i>er  twenty-four  hours  without 
exhausting  the  borehole  was  obtained  during  a 
fourteen  day  and  night  trial  made  before  the  well 
was  constructed.  The  water  is  lifted  by  three-throw 
pumps  (Beck  &  Co.,  London),  driven  by  oil  engines 
(Huston,  Proctor  &  Co.,  Lincoln)  to  a  water  tower 
about  three-quarters  of  a  mile  away.  The  works  were 
designed  and  superintended  by  Mr,  Sidney  R. 
Lowcock,    M.iNST.c.E.,    M.i.MECH.E.,    Westminster. 


170 


THE  StJRVBYOE  AND  MUNICIPAL 


August  25,  1916. 


Road  Direction  Signs.* 

By  C.  H.  COOPER,  M.ixsT.c.E.,  Borough  Engineer,  Wimbledon. 


Highway  traffic  forms  such  a  part  of  a  nation's 
economy  that  every  means  tending  to  reduce  tlie  cost 
of  haulage  deserves  careful  study. 
.  Direction  signs  were  desirable  in  the  past ;  with  the 
introduction  of  mechanical  haulage,  signs,  such  as 
can  be  read  w^itliout  stoi)ping,  liave  become  a 
necessity. 

Take  for  instance  the  driver  of  a  van  distributing 
goods  from  a  store.  "With  animal  fraction,  his  journey 
from  home  could  not  exceed  12  miles,  so  that  the 
area  he  could  traverse  might  be  taken  at  450  square 
miles.  With  meclianical  haulage  this  driver  could 
take  journeys  of  80  miles  over  some  20,000  square 
miles  of  country.  This  man  might  have  a  fair  idea 
of  tlie  smaller  area^  but  he  could  have  no  useful 
knowledge  of  the  greater.  With  animal  traction  he 
could  obtain  information  relating  to  the  short-er 
journey  from  those  he  met  on  the  road  and  at  the 
inn.^.   vrhere   he   and   his  horse   receive   refreshment. 


^::::b/jth  so 

tSLOUCM  If 


Fig.  1. — Infoem.ation  that   Appears   on  a 
Semaphore   Arm   or   Plan   op  Koad. 


Such  means  of  information  is  useless  for  the  journeys 
he  now  takes.  A  system  of  direction  signs  must 
therefore  te  devised  to  enable  him  to  determine  his 
route  without  stopping  or  materially  reducing  his 
speed.  Such  a  system  would  effect  an  economy  in 
the  time  of  transit  that  would  several  times  pay  the 
cost  it  would  involve. 

It  may  be  argued  that  drivers  should  consult  maps, 
but  map-reading  is  an  art  difficult  to  acquire  and 
beset  by  many  ijilfalls  to  the  best  readers.  To  the 
majority  of  drivers  maps  give  information  as  to  the 
routes  to  be  taken,  but  without  direction  signs  such 
drivers  would  be  unable  to  follow-  their  route. 

The  information  given  by  the  writer's  signs  relative 
to  each  road  consists  of  a  top  line  giving  the  prin- 
cipal town  to  which  the  road  leads,  and  its  distance, 
while  the  bottom  line  gives  the  nearest  town  or 
village  and  its  distance.  No  other  writing  appears 
(see  Fig.  1).  It  is  of  importance  that  the  information 
sliould  be  gi\*en  in  a  standardised  form,  so  that 
the  driver  knows  what  to  expect  when  he  reads 
a  direction  arm. 

If  necessity  ever  was  the  mother  of  invention, 
then  a  certain  junction  of  cross-roads  in  Kilcowan- 
more,  Co.  Wexford,  is  the  father  of  the  writer's  signs,  as 
illustrated  in  the  Christmas  Number  of  the  Car,  1913. 
For  months  after  the  writer's  limbs  bore  evidence 
that  the  crossing  was  difficult  for  those  unacquainted 
with  its  intricacies.  Had  the  w'riter  observed  a 
semaphore  plan  on  tlie  approach  to  such  crossing, 
he  and  his  cycle  w'ould  have  been  saved  the  injuries 
they  sustained,  and  tlie  night  have  been  spent  in  more 
genial  surroundings  than  a  neighbouring  inn. 

It  may  be  w-ell  to  consider  what  railway  practice 
has  adopted  to  caution  drivers  before  negotiating  a 
crossing — namely,  a  distant  signal  placed  at  a 
distance  from  the  crossing  proportionate  to  the  sjaeed 
allowed,  and  a  home  signal  near  the  crossing,  thereby 
giving  the  driver  two  cautions  tefore  the  crossing 
is  reached. 

It  might  in  certain  cases  be  w«ll  on  a  highway  to 
adopt  a  distant  signal  in  order  to  attract  a  driver's 
attention,  but  the  multiplication  of  signs  is  not 
desirable.  The  writer  points  to  the  fact  that  on  a 
railway  a  driver  receives  his  caution  before  reaching 
a  crossing,  whereas  on  a  highway^  a  driver  is  allowed 
to  reach  a  crossing,  where  he  runs  the  risk  of  colliding 
with  approaching  vehicles,  and  is  at  the  same  time 
expected  (1)  to  find  which  direction  ai-m  refers  to  his 
route,  and  (2)  to  read  tlie  directions  thereon.    To  do 

•  From  a  paper  submitted  at  the  recent  .annual  meeting  of  the 
Institution  ot  Municipal  and  County  Engineers  at  Blackpool. 


this  a  driver  has  to  slow  down,  and  in  many  cases 
actually  stop. 

The  writer  contends  that  a  driver  should  know  the 
nature  of  the  crossing  he  has  to  negotiate,  and  the 
road  that  leads  to  his  destination,  before  he  reaches 
such  crossing,  so  that  he  may  concentrate  his  atten- 
tion on  the  avoidance  of  approaching  traffic,  which 
in  most  cases  does  not  come  under  his  observation 
until  the  crossing  is  reached. 

The  writer  projiojes  to  sujjply  the  information 
either  by  means  of  (a)  a  semaphore  plan,  or  (&)  an 
actual  plan.  When  semaphore  plans  are  adopted,  a 
plan  of  the  crossing,  as  seen  by  traffic  approaching, 
is  placed  in  each  road  leading- to  the  crossing  at  a 
distance  of  100' ft.  therefrom.  The  sole  object  of  the 
sign  is  to  give,  in  the  simplest  form,  the  necessary 
information  to  onwSrd  traffic.  Witli  3-in.  letters  on 
an  arm  the  sign  can  be  read  at  a  clistance  of  200  ft. — 
i.e.,  300  ft.  from  the  crossing.  Travelling  at  20  miles 
per  hour,  a  driver  would  have  7  seconds  in  which  to 
read  the  sign,  and  3  seconds  after  passing  the  post 
to  consider  before  reaching  the  crossing,  10  seconds 
in  all,  w-hich  seems  ample  if  we  consider  that  only 
15  .seconds  is  allowed  on  tube  railways  for  stopping 
to  discharge  and  take  up  passengers. 

A  semaphore  plan  is  said  to  attract  attention  better 
than  an  ordinary  plan,  and  may  be  simpler  for  the 
uninitiated  to  read,  but,  if  generally  adopted,  com- 
plete plan  signs  would  soon  be  understood. 
When  a  single  lantern  can  be  seen  from  all  roads 
approaching  a   crossing,   the  writ-er   suggests   that   a 
lantern   te   so   placed   that   a  face  is   opposite  each 
road,  and  on  each  of  these  faces  is  depicted  a  plan 
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-Semaphore  Signs  Applied  to  Four 
Cross  Roads. 


of  the  crossing  as  seen  from  the  particular,  road  it  is 
opposite.  The  writing  on  these  plans  allows  of  its 
being  read  at  a  distance  of  about  240  ft. 

A  complete  plan  has  many  advantages  over  a  sema- 
phore plan,  as  it  shows  bridges  and  obstructions  to 
the  view,  such  as  houses,  &c.,  which  assist  a  driver 
in   avoiding  accidents. 

The  writer  considers  that  whatever  system  of  signs 
may  be  adopted  it  should  be  applied  as  universally 
as  possible.  Great  Britain  should  have  but  one 
system.  When  life  depends  on  the  reading  of  a  sign, 
drivers  should  not  lie  confused  by  having  to  read 
more  than  one  system.  In  his  paper  he  makes  no 
reference  to  other  systems,  preferring  that  each  author 
should  describe  his  own  system. 

IThe  writer  claims  that  his  system  acquaints  a 
driver  with  what  he  has  to  negotiate  before  the 
negotiations  take  T)la<:e,  which  is  essential   in  order 
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to  avoid  accidents.  Ho  also  claims  that  he  supplier 
the-  necessary  infonnatMii  in  the  simplest  form 
possible. 


THE  PROPOSED  RESTRICTIONS  UPON  TRACTION 

ENGINES. 


A  SUFFOLK   PROTEST. 

The  Highways  Comimtteo  of  the  West  Suffulk 
County  Council  recently  invited  the  opinion  of  the 
council  upon  a  resolutinu  from  the  Suffolk  Farmers' 
Union,  which  lx>dy  protested  against  the  ]iroposed 
restrictions  uiK)n  traction  enu;in€S  put  forward  by  the 
County    Councils    Association. 

ilr.  W.  Bigg  moved  that  the  coinicil  .should  adopt 
the  resolution,  wliich  was  that  the  prohibition  of 
bands  on  the  front  wheels  and  crossbars  on  the  liind 
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wheels  would,  if  carried  into  effect,  render  the  Iructioii 
engine   practically   uselis-    lor  agricultural  puri)ose.s. 

Mr.  K.  J.  Kolpli  sail!  the  local  branch  of  the 
Farmers'   Union   was   unanimous  on  the   matter. 

Asked  by  Mr.  Lake  if  the  iron  bands  did  very 
much   harm    to   the  road,   the  county   surveyor,   Mr. 


county   surveyors   around 

hut  surveyors  as  a  whole 

sible  to  do  away  with  the 


\V.  L.  Jenkins,  said  tli 
London  supported  the  idi 
realised  it  would  be  imiM 
hands. 

Mr.  W.  R.  Hustler  said  he  did  not  think  the  agri- 
cultural   traction  engiii'-  did  any  harm  to  the  main 
jht  to  the  bad  rural  roads. 


county  roads,  though  it  n 
\  heavy  traction  engine 
however,  did  a  great  deal 

Mr.  (i.  Townsend  said 
an  engine  without  band 
would  do  more  harm  to  ; 
with   them. 

The  re.solution  was  ad' 


irting  three  tons  of  bricks, 
ii  harm  to  an  ordinary  road. 
le  defied  any  man  to  steer 
'II  the  front  wheels.  They 
ids  without  the  bands  than 


BUILDING  PROGRESS  IN  SHANGHAI. 

It  is  interesting  to  note  that,  however  groat  the 
-lump  in  the  building  trade  may  have  been  in  Great 
Britain  since  the  war  conimenocd,  the  local  conliaetovs 
in  Shanghai  have  no  eaiise  for' complaint,  as,  dopile 
the  enormous  increase  iu  the  price  of  nearly  all  Imild- 
ing  materials,  the  boom  which  commenced  in  1913 
still  <>ontinues,  plans  having  been  apiiroved  for  no 
fewer  than  6,829  structures  of  an  estiumted  value  of 
.£622,816  during  1915  and  4,384  structures  of  an  esti- 
mated value  of  -t48o,447  during  the  first  six  months 
of  the  curreivt  year. 

Contrary  to  expectations,  the  buildings  now  being 
erected  are  of  a  mote  permanent  nature  than  has 
hitherto  been  the  case,  particularly  wliere  they  front 
a  priiK'ipal  thoroughfare, 
it  would  seem  that,  despite  the  large  nund)er  of 
Chinese  dwelling- 
houses  and  other 
buildi-ngs  which  are 
being  and  have  been 
erected  of  late  years, 
the  sup|)ly  is  still 
below  tlie  denuuid, 
which  is  not  sur- 
prising when  one 
takes  into  considera- 
tion the  fact  that 
the  population  has 
grown  froih  501,541 
in  1910  to  638,920  at 
the  end  of  1915 — an 
increase  of  137,379. 
The  building  in- 
spection staff  has  a 
peculiarly  difficult 
tasJv  to  perform, 
owing  to  the  local 
artisan  being  rela- 
tively inexperienced. 
The  ifmount  of  in- 
spection necessary 
will  the  more  readily 
bo  understood  from 
tlu;  fact  that  during 
the  last  few  years  a 
monthly  jiverage  of 
250  blocks  of  build- 
ings mider  construc- 
tion in  different 
parts  of  the  Settle- 
ment has  been  main- 
tained. 

For  some  time  past 
it  has  been  felt  that 
the  existing  building 
rules  are  inadequate, 
and  a  new  set  more 
in  line  with  modern 
requirements  is  being 
drawn  up  by  a  local 
commission  a  p- 
Ijointed  by  the  muni- 
cipal  council. 

Apart  from  build- 
ings erected  tinder 
permits  issued  by 
the  municipal  coun- 
cil, municipal  build- 
ings,, such  as  new 
tations,   schools,   &c.. 


central  office 
to  the  value 
construction. 


hospital. 
£202,625 


fire 


are  at  present  in  course  of 


Glasgow  Cleansing  Department.— On  the  occasion  of 
a  recent  inspcrtinn  i.lViriice  was  made  to  the  satis- 
factoiy  icviill-  ol.iainicl  from  the  estates  under  the 
control  of  111,.  (;l;i.,ijn\i  i  urporation  Cleansing  Dejiart- 
ment.  liada-  l;..l).i|  Ahlchell  spoke  of  the  success  of 
the  cropping  on  the  estates,  which  had  been  improved 
by  the  depositing  of  the  city  refuse,  and  mentioned 
that  for  last  year  there  was  a  profit  of  nearly  f.'i,(K)0 
on  the  cro|)ping  account  of  Ryding  and  Uo'broyston 
estates.  The  year's  liay  crop,  he  said,  was  exceedingly 
good,  and  they  had  also  oats,  wheat,  barley,  tiirnitis. 
and  potatoes.  In  connection  with  the  collection  of 
waste  paper,  they  had  the  assistance  of  the  Women's 
Volunteer  Ilesei-ve.  For  tho  paper  they  now  received 
f).5s.  per  ton,  as  against  Hs.  at  the  time  that  the  depart- 
ment first  took  up  the  work. 


172 


THE  SURVEYOR  AND  MUNICIPAL 


AtTGFST  25,  1916. 


HIGHWAY 


MAINTENANCE  IN  THE  BELPER 
DISTRICT. 


RURAL 


The  maintenance  ot  the  162  miles  of  highways  m 
the  Helper  rural  district  during  the  year  ended  March 
31st  last  cost,  after  making  certain  deductions,  £4,673. 
or  £29  4s.  lid.  per  mile. 

The  estimated  cost  of  maintenance  for  the  year  was 

£5,350,   the   actual  exi^enditure   thus,  Mr.   Robert  C. 

Cordon,  the  engineer  and  surveyor,  points  out  in  his 

annual  ref  ort,  showing  a  saving  of  £677. 

Steam  rolling. 

During  the  period  covered  by  the  report  the 
council's  steam  roller  consolidated  5,300  tons  of  stone 
over  an  area  equal  to  61,000  super,  yds.  of  roadway, 
approxiuiating  to  1  ton  to  every  Hi  yds.  of  road, 
and  an  average  of  nearly  27  tons  of  stone  rolled  daily. 

Below  is  an   analysis   of  the  days  worked   by  the 

roller:  — 

Days. 

Actual  working  days 197 

Washing   out   boiler 24 

Under    repairs '21 

14 


Travelling   over    district 
Standing   for   frost,  &c. 

Holidays 

Sundays     


366 


The  expenses  with  the  roller  were:  — 

Rate  in  pence 

per  ton 
consolidated. 

.    £88     3-98 

52     2-3o 

16     0-70 

112     5-07 

16     0-70 

7     0-31 


Engine    driver's    wages 
Sw.eeper's    wages 

Lad    attendant    

Carting  bind,  water.  iVi 

Coal    ^        

Oil,  waste,   &c 


£291 


1311 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.G.,  price  5s.).— Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
Ijook. — Soutkport  Guardian. 

Cape  Town  Main  Drainage. — The  corporation  of 
Cape  Town  are  inviting  tenders  for  the  carrying  out 
of  contract  No.  1  (main  .sewage  pumping  stationi,  in 
connection  with  the  main  drainage  of  the  southern 
suburbs  of  that  city,  as  follows:  Section  No.  1,  pumps, 
motors,  switch  gear,  cables,  &e. ;  section  No.  2,  cast-iron 
pipes  and  sluice  valves,  &c. ;  section  No.  3,  penstock 
gates  and  screens ;  section  No.  4,  overhead  travelling 
cranes;  section  No.  5,  tipping  wagons  and  rails; 
section  No.  6,  fitter's  expenses  and  contingencies. 
General  conditions,  specifications,  drawings,  forms 
of  tender,  &c..  can  be  obtained  from  Messrs.  i)avis  & 
Soper,  54  St.  Mary-axe,  London,  E.C.,  the  agents  of 
the  corporation,  and  tenders  must  be  delivered  not 
later  than  September  18th  next. 

Drying  and  Conservation  of  Timber  by  Electricity.— 

Indian  Enijin.irin'i  iviin.duccs  frnni  a  Swiss  building 
trade  journal  some  interesting  particulars  of  a  method 
of  di-ying  and  conserving  timber  by  means  of  treat- 
ment by  electric  current  which  is  being  tried  on  the 
Continent  with  success.  It  appears  that  the  effect 
of  passing  a  strong  electric  current  through  freshly 
cut  timber  causes  a  chemical  change  producing  rapid 
oxidation  of  certain  parts,  combined  with  a  physical 
change  in  the  cellulose  and  its  numerous  derivatives, 
which  renders  them  better  able  to  withstand  the  action 
of  fungi,  while  increasing  its  suitability  for  mechanical 
use.  It  also  confers  an  aseptic  quality  to  tlie  sap 
elements  remaining  in  the  timber.  The  "  Nodon  " 
process,  as  it  is  called,  is  claimed  to  be  so  effective 
that  in  a  few  hours  a  thorough  oxidation  of  the  wood- 
sap  takes  place,  a  process  which,  in  free  air,  would 
require  several  months ;  the  process  reduces  the 
hygroscopic  tendency  of  the  wood  so  that  it  no  longer 
readily  absorbs  moisture.  The  process  can  be  applied 
to  green  timber  with  such  success  that  in  a  few  weeks 
a  thorough  seasoning  takes  place.  A  certain  amount 
of  moisture  helps  to  cany  the  electric  current  through 
the  timber,  so  that  the  process  is  best  applied  to 
timber  in  a  not  too  dry  condition — in  fact,  as  soon  as 
practicable  after  felling.  It  can  be  applied  in  the 
forests  where  the  felling  takes  place,  thus  reducing 
transit  weight.  The  electrical  energy  required  is  3  kw. 
to  G  kw.  per  cubic  metre. 


ROAD  UPKEEP  IN  BIRMINGHAM. 


COST    OF    TAR-SPRAYINC. 

In  the  period  covered  by  the  last  issued  annual 
rejiort  of  Mr.  H.  E.  Stilgoe,  the  city  engineer,  the 
total  area  of  macadam  surfaces  tar-sprayed  in 
Birmingham  was  2,426,029  super,  yds.;  the  area 
sprayed  a  second  and  third  time  was  135,234 
super,  yds.,  making  an  area  of  street  equal  to 
2,290,805  suiter,  yds.,  comparable  with  a  length  of 
177}  miles. 

The  cost  of  the  work  was  £10,126,  being  at  the  rate 
of  I'OOld.  per  super,  yard.  In  the  previous  year  the 
rate  was  ■911d. 

The  application  of  tar  to  the  macadamised  street 
surfaces  has  effected  a  saving  in  repairs,  mainte- 
nance and  scavenging,  and  is  continuing  to  give 
satisfaction.  , 

WOOD    PAVEMENT. 

An  area  ot  125,487  sq.  yds.  of  wood  pavement  is 
under  maintenance  contract  with  the  Improved 
Wood  Pavement  Company.  The  amount  paid  during 
the  year  for  maintenance  was  £4,398,  being  at  the 
rate  of  8-41d.  per  square  yard,  this  payment  covering 
according  to  contract  the  cost  of  entire  renewals 
where  necessary. 

The  approximate  area '  of  wood  pavement  main- 
tained directly  by  the  corporation  is  203,314  sq.  yds., 
the  cost  of  which  during  the  past  year  was  £2,040, 
being  at  the  rate  of  2-40d.  per  square  yard.  This 
figure  refers  to  repair^j  and  cost  of  renewals  where 
ne<-essary. 

During  the  winter  31,160  loads  of  snow  were  re- 
moved at  a  cost  of  £5,095 — a  rate  of  3s.  3d.  per  load. 

There  are  641i  miles  of  roads  in  the  city  of 
Birmingham. 


ROAD  BOARD'S  EXPENDITURE. 


THE  EFFECTS  OF  THE  WAR. 

The  sixth  annual  report  of  the  Road  Board,  which 
was  issued  on  Wednesday,  shows  that  applications 
were  made  during  the  year  ended  March  31st  last 
for  £310.261,  of  which  £297,038  was  for  improvement 
of  road  crusts.  The  advances  applied  for  show  a 
decrease  of  £1.691  ,tK)3  as  compared  with  the  juevious 
year,  and  of  £2,283,544  as  compared  with  191.3-14,  the 
decrease  being  due  to  the  reduction  in  the  amount 
of  work  undertaken  by  highway  authorities  in  con- 
sequence of  the  war. 

In  February  of  this  year,  following  the  withdrawal 
of  the  Retrenchment  Committee's  suggestion  that 
grants  for  road  improvement  should  be  entirely  sus- 
pended, and  the  arrival  at  a  decision  to  prevent 
serious  deterioration  of  roads  of  real  importance, 
the  board  circularised  county  authorities  intimating 
that  the  aggregate  amount  of  loans  or  grants  for  the 
financial  year  1916-17  for  this  purpose  would  not 
exceed  £26o,(XH),  to  I>e  confined  mainly  to  refined-tar 
treatment. 

Besides  the  construction  of  new  roads  and  the 
improvement  of  private  roads  for  the  military  autho- 
rities!, the  board  have  undertaken  similar  work  for 
the  Admiralty  and  Ministry  of  Munitions.  The  esti- 
nuUed  cost  to  June  »»th  hist  is   £1.809,621. 


Examination  for  Highway  Engineers. — An  open 
competitive  examination  for  senior  highway  engineers 
— open  to  all  male  citizens  of  the  United  States  who 
meet  the  I'equirements —  has  been  announced  Ijy  the 
United  States  Civil  Service  Commission.  The  purpose 
of  the  examination  is  to  establish  an  eligible  list  from 
which  vacancies  will  be  filled  in  the  office  of  Public 
Roads  and  Rural  Engineering,  Department  of  Agri- 
culture. Remuneration  is  from  £400  to  £800  i>er  year, 
candidates  obtaining  a  rating  of  85  per  cent  or  over 
being  eligil)le  for  appointments  to  positions  carrying 
salaries  of  £600  or  more.  Applicants  must  be  thirty 
years  of  age,  be  physically  fit,  and  must  have  had 
not  less  than  four  years'  preliminary  engineering 
experience,  or  must  he  graduates  in  engineering  from 
a  recognised  college.  Eight  years  of  responsible  engi- 
neering experience  are  required,  of  which  five  years 
must  have  been  in  highway  work.  Competitors  will 
be  examined  on  the  following  subjects,  which  carry 
the  relative  values  indicated;  Education  and  pre- 
liminary training  in  engineering,  20  per  cent;  respon- 
sible experience  in  engineering  and  fitness,  30  per 
cent ;  responsible  experience  in  highway  engineering, 
50  per  cent. 
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Elf   inrifp   ov   irivff  opa 

(One  man  doet  not  lae  everythino) 

—  EOKIFIDIg. 


MOTOR-'BUSES    AND    THE    ROADS. 

To  the  Editor  of  The  Sueveyob. 

Sir.— The  scale  showiiiij  the  rate  of  paynient  por 
'l)us  per  mile  or  'bu?  |>ir  annum,  in  your  isisue  of  llic 
18th  instiint,  may  lie  regarded  as  satisfactory  or 
unsatisfactory,  de[)enfliii-'  upon  the  point  of  view. 
It  would  be  interesting  to  know  what  are  the  bases 
on  which  the  figures  have  been  arrived  at.  On  the 
face  of  it  there  is  a  distinct  encouragement  to  con- 
tinue the  use  of  granitr.  limestone  and  other  water- 
bound  roads,  and  the  dseouragement  of  spe<'ially 
constructed  either  \v<in,|  jiaved  or  asjilialt  roads, 
which.  I  note,  are  given  place  of  Jionour— i.f.,  as 
being  the  most  satisfactory. 

Local  authorities  have  power  to  maintain  highways. 
but  there  is  no  stipulation  as  to  how  they  should 
maintain  them  or  with  what  material.  If  an  acci- 
dent occurs  to  a  vehiele  through  the  condition  of 
the  road,  it  having  been  very  badly  worn,  the  local 
authority  is  not  liable  ;  so  that  we  may  conceive  of 
a  local  authority  spendinu'  the  £ir>2  received  from 
the  'bus  on  the  roads  that  it  traverses  and  doing  no 
more.  An  adjoining  loral  authority  may,  on  the 
other  hand,  think  that  it  i.s  in  the  pvd)lic  interest  to 
put  down  the  specially  <onstructed  road  at  a  greatly 
increased  initial  cost.  an. I  instead  of  receiving  £152, 
the  sum  is  at  once  rediin.l  to  £57.  The  £152  may  be 
considered  to  he,  the  ainr  imt  per  mile  that  would  be 
received  if  there  were  lai-es  running  either  way  at 
the  rate  of  one  every  twelve  minutes.  The  average 
cosif  of  the  maintenance  of  main  roads  in  this 
country  is  £120  per  iiiilo.  so  that  under  these  cir- 
cumstances the  local  aiiSliority  would  lie  receiving 
from  the  'buses  which  traverse  the  roads  at  the  rate 
of  one  every  twelve  minutes  30  per  cent  more  than 
the  average  cost  of  ttw  maintenance  ol  the  main 
roads  of  this  country. 

The   £57,   the  ^d.   per 
forward    as    the   charg-' 
t>e  a  very  nice  source  of 
rities   who   have   a   lav." 
over  the  roads. 

For  example:     On  tli' 
way,    1914,   the   total    im 


lius  per  mile  which   is   put 

III    wood    pavements,    would 

income  for  the  local  autho- 

number   of    'buses  passing 

Fulham-road  in  the  Broad- 
ober  of   'buses   per   annum 


would  be  C>;i-2,(X)U.  the  ineoiiie  on  a  id.  basis  would 
amount  tn  CllHO.  whereas  the  total  cost  of  the  iiave- 
luent,  together  with  the  repairs,  works  out  at  £598, 
and  the  proportion  of  the  'buses  to  the  other  traffic 
is  only  2i)  per  cent. 

Til  ai\other  case  the  eost  of  the  pavement  is  £437 
|ier  annum,  and  the  pevrentage  of  niotor-'bus  traffic 
is  10  \xi\-  cent,  yet  we  should  have  received  E36(> 
towards  the'  cost  of  repairs. 

It  is  quite  evident,  therefore,  that  the  amount  of 
wear  caused  by  motor-'buses  to  wood-paved  roads  is 
at  a  much  lower  rate  than  \A.  per  mile.  It  will  also 
be  evident  that  if  three  'buses  pass  a  certain  point 
every  minute,  as  they  do  at  the  town  hall,  Fulham. 
during  certain  parts  of  the  day,  the  income  that  we 
should   receive  per  mile  per  road  would   be  £2,052. 

I  venture  to  suggest  that  no  engineer  can  bring 
forward  a  load  whieh  costs,  or  would  cost,  even 
under  such  eirciunstaiK-es,  as  much  as  £2,052  per 
mile. — Yours,  <.te., 

Franiis    Wood,    m.inst.o.e.. 
Hurough  Engineer  and  Surveyor.  Fulham. 

-Vugust  22,  191G. 


THE  SETTING  OF  CONCRETE. 

To  the  Etiilor  of  The  Sukveyor. 

Sir.— In  your  issue  of  A\igust  18th  I  notice,  under 
the  heading  of  "  Things  One  Would  Like  to  Know,"  a 
paragTnph  with  reference  to  concrete.  I  might  say 
that  I  was  told  some  years  ago  that  if  I  allowed  the 
mixed  concrete  to  remain  on  the  banker  tor  an  hour 
or  two  before  it  was  laid  I  should  have  a  quicker 
setting  and  a  better  result.  This  T  tried,  buf  the. 
result  was  not  satisfactory.  The  concrete  was  laid  in 
a  f(H)ti)ath,  and  a  dozen  bays  whidi  were  laid  in  this 
manner  all  became  mottled  on  the  top  soon  after  the 
foiit-passengers  were  allowed  over  it,  whereas  the  bays 
adjoining,  which  had  the  concrete  put  in  immediately 
after  mixing,  kept  a  very  smooth  appearance,  and 
were  perfectly  satisfactory  in  every  way.  Of  cour.se. 
I  am  not  going  to  say  that  it  would  be  a  failure  every 
tinu>  after  it  has  been  mixed  two  hours,  but  the 
weather  conditions  are  everything;  for  instance,  to 
mix  coiK'rete  and  leave  it  on  the  lioard  for  two  hours 
m  a  broiling  sun  would,  I  feel  sure,  be  very  detri- 
mental. The  best  thing  is  to  get  it  spread  as  soon 
as  possible,  and,  if  neces.sary,  keep  it  damp  for  a 
considerable  period. — Yotirs,  &c., 

W.  iMATTHEWs  Jones, 

City  Surveyor,  Cliester. 

August  22,  miG. 


PREMATURE    BURIAL. 

To  the  Editor  of  The  Surveyor. 

Sir, — The  allusion  to  cremation  in  your  excellent 
journal  of  Ilth  inst..  under  "Things  One  Would  Like 
to  Know,"  reminds  one  that  the  existing  system  of 
giving  death  certificates  without  personal  medical 
verification  of  the  fact  of  death  by  means  of  scientific 
tests  is  a  very  unsatisfactory  guarantee  against  the 
burial  of  living,  though  apparently  dead,  persons. 
It  is  this  amazing  defect  in  the  law  which  the  Deaths 
and  Burials  Bill  aims  at  removing,  and  not  being  a 
party  question  it  will,  it  is  hoped,  soon  be  considered 
by  Parliament  and  placed  on  the  Statute-book.  This 
will,  however,  greatly  depend  upon  the  amount  of 
material  and  moral  sujiport  that  is  received  by  the 
As.sociation  for  the  Prevention  of  Premature  Burial, 
the  promoters  of  the  Bill.— Yours,  &e., 

Jas.   R.   Williamson. 

1(K)  Chedington-road, 
Upper  Edmonton,  N. 
August  18,  191(5. 


THE    LIMMER    AND   TRINIDAD    LAKE   ASPHALT 
COMPANY,    LIMITED. 


We  are  informed  tli;il  arrangements  have  been  com- 
pleted for  the  amalgamation  of  the  Limmer  Asphalte 
Paving  Comjiany,  Limited,  and  the  Trinidad  Lake 
Asphalt  Paving  Company,  Limited,  under  the  name 
of  the  Limmer  and  Trinidad  Lake  Asphalt  Company, 
Limited. 

The  combined  cnnqiany  will  be  responsible  for  the 
completion  and  fulfiliin-nt  of  all  work  in  progress  and 
contract  obligations  that  have  been  undertaken  by 
either  company. 
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Municipal  Work  In  Progress  and  Projected. 


co-i'iiuratitfn   i>/   Siikvbvor   n-adt-rs   u-it!i   u   i-ii-w   to   mitkuto 
head  as  complete  and  accurate  as  possible. 


The  following  are  rtiiuuig  the  move  important  pro- 
jwt«-ii  works  of  whirli  particulars  have  reached  us 
iluiing  the  present  week.  Other  reports  will  be  found 
ou  our  "  Local  Uowniiiunt  Board  Inquiries"  page. 

ADMINISTRATION. 
Stone  U.D.C.-  Tlio  council  have  received  copies  of 
the  County  Council  Health  Coniniittee's  rev>ort,  in 
which  the  vounty  medical  otUc»r.  Dr.  G.  Reid.  niake.~ 
refereuoe  to  certain  sanitary  defect*  in  the  township. 
Referring  to  the  sanitary  »U\tS,  the  medical  officer 
says;  "The  sanitary  staff  Oonsists  of  an  inspector 
—who  is  also  surveyor — and  a  foreman,  who  superin- 
tend>:  the  removal  of  refuse.  In  a  town  of  the  size 
of  Stone  it  is  qviite  right  under  present  circumstances 
that  the  points  of  surveyor  and  sjinitary  inspector 
should  l>e  held  by  one  man,  hut  I  must  point  out 
that  the  present  officer  has  no  olerk.  and  a  large 
portion  of  his  tin\e.  is  in  eonsequenw  occupied  in 
correspondenit^  and  other  routine  clerical  work,  whert^ 
as  his  time  ought  to  l>c  fully  occupied  with  strietly 
professional    work." 

BUILDINGS. 

Bristol  T.C.  The  llcuili  (.'onuuittiv  vwouuuciid  the 
Tort  Sauitarv  .Vuihoruy  to  build  a  small  hospital  on 
a  site  Wlouging  to  the  corporation  at  Chapel  Pill. 

Okehampton  T.D.  The  council  have  actvpt^i  a 
tender,  at  L;5r;$,  for  carrying  owt  improvements  to  the 
cattle  markoi.  A  tender  has  «lso  be^Mi  aiyeptixl  for 
building  a  wall  nnind  the  wuneil's  land  in  George- 
str»vt.  ' 

Oldham  T.C-  It  is  pi\>posed  to  construct  an  under- 
gvvuud  convenience  in  Mill-street. 

Ottery  U.D.C. — I'pou  the  recommendation  of  the 
surv<yor,  Mr.  H.  Finister.  it  has  l>eeu  dt>eide<l  to  re- 
build the  bridgt^  at  AUiugton  in  stwl  and  concrete, 
at  an  estinuited  eo.st  of  C10(>. 

West  Suffolk  C.C— The  council  have  acivpt«>*l  the 
teivders  of  .Mr.  K.  J.  May,  of  :Sorwich.  at  .f33l  (for 
foundations')  ;uul  fUSl  ^for  ivncivte  work)  in  res^HX't 
of  the  rebuilding  of  \Va-'o  Wcitev  Uiid-e,  Hongrave. 

HOUSINC    AND    TOWN    PLANNING. 

Abersychan  U.D.C.  The  wtxncil  are  again  appeal- 
ing to  tlie  Local  lioverumeut  Boaixl  io  sanction  a  loan 
for  a  housing  scheute,  lu-ging  that  accommixiation 
is  n^\uirK\l  by  luiuei's  and  others. 

Atherton  U.D.C— It  is  proposed  to  puwhase  a  site 
for  the  purpose^  of  a  housing  sch«U». 

Coventry  T.C— Of  the  WTQ  bouses  being  e.reete<l  by 
the  corporal  on  just  outside  the  city  boundary,  near 
Stoke  Heath,  about  !.">*>  have  now  l>eeu  occupied,  and 
the  n^maiiuler  are  rapidly  approaching  completion. 
The  r<>nts  range  fn>m  t>s.  tnt.  to  lis.  6d-  a  week.  There 
is  rv'om  for  another  1">0  houses  on  the  site,  and  it 
is  possible  that  the  Housing  Coinmittee  will  seek 
lK>wers  to  eroet  tlris  turther  number  while  the  con- 
tractor and  his  men  are  on  the  ground. 

Huddersfiold  T.C— As  the  result  of  a  visit  by  a 
l.ival  CiovernuK>«t  Boarvl  insjiec-tor  with  resi^eet  to 
the  shortasje  of  houses  in  the  town,  the  Housing  Coni- 
nutt<>t-  have  Ihvu  authorisoa  to  deal  generally  with 
the  matter. 

Mexborough  U.D.C—  rh«»  Boildiug  Committw  have 
b«v«  asktxl  to  cv>usider  the  advisalMlitj-  of  preparing 
a  housing  scheme  after  the  war. 

Sttlby  U.D.C — The  arrangements  for  the  ivew  hous- 
ing scheme  desigutxl  to  n...i-t  the  sjHx-ial  circnnistanot's 
t  which  h»vt<  arisen  thrv  .i-ii  the  r«xtn«t  influx  of  werk- 
men.  w»-rv>  advaucetl  a  further  stage  at  a  siHxJal  meet- 
itig  i>f  the  i-ouncil  ou  Wednesday.  Sixty-two  houses 
are  at  pr»vsent  in  i.vurst>  >f  erection,  and  it  was  d*^ided 
to  ivmplete  the  iKwv  v'.-io  by  purchasing  a  piece  of 
laud  at  is.  tnl.  iH-r  si;  ...o  yani  for  the  erection  of 
an  additional  twif.iv  '     i"ist>s.     Thr>  I.wal  Govorn- 

ment  IVvard  ha\-  leir  cvuisent  to  the  build- 

i»»g  of  the  addu  -  t>r*iix>s*xi.     The  sites  for 

the  majority  of  •  '.vngs  are  in  the  Ftaxley- 

rv>ad  district,  the  rtHuauidcr  l>oing  in  the  East  Comtnon 
nvightH.>urhvHKl.  Before  the  new  scheiiw  was  taken  in 
hand  the  ivuncil  ><"'  i-v..v.l.-.5  ..vcr  liV  h.ni-ic-^  for  the 
w^vrking  classes. 


MOTOR  TRANSPORT. 

Coulsdon  and  Purley  U.D.C-  A  sub-cominitteo  of 
the  Fuc  Brigade  ComiuUtce  recommend  the  purchast\ 
at  a  cost  of'tlitKt,  of  a  motor  chassis  to  be  tittisl  to 
ii  body  estimated  to  cost  £70. 

Leeds  T.C—  A  ;t  ton  motor  lorry  is  to  be  purchased 
for  the  uve  of  the  Waterworks  Committee. 

Millom  U.D.C— The  Highways  Committee  have 
adopted  a  rccomiuendation  in  favour  of  the  purchase 
of  a  steam  wagon. 

Ongar  R.D.C — It  is  proposed  to  purchase  a  motor 
ambulaiuc  at  a  cost  of   1'170. 

Southend  T.C— The  combined  Health  and  Highways 
and  Works  Committees  have  decided  to  consider  the 
qiK-stion  of  traction  haulage  after  the  termination  of 
the  war. 

Stratford-on-Avon  R.D.C. — The  council  ai-e  consider- 
ing tlu-  ipiestion  of  purchasing  traction  w.tgons. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Docking  R.D.C.  llu  Local  (Jovcniiuent  Board 
have  .--aiutioucd  a  s>  heme  for  the  scavenging  of  King- 
stead,  and  the  couitcil  have  referrixi  of  scheme  for 
lleucham  to  the  parochial  committt.H>  of  that  district. 

Southend  T.C. — The  ti>wn  council  refused  to  confirm 
a  proposal  of  the  Economy  Committee  to  reduce  the 
estinuUe  for  the  removal  and  disiKisal  of  house  refu.*e 
from  tS.TaO  to  t7,7o<t.  The  medical  officer  reported 
upon  certain  complaints  which  he  had  received  as  to 
the  uctxl  for  a  more  frequent  collection  of  house 
refuse  from  certain  boarding-houses  in  the  borough, 
and  it  was  re.<olved  that  the  Ixn-ough  engineer  and 
surveyor,  Mr.  E.  J.  Elford,  should  be  authorised  to 
apply"  to  the  tribunal  for  the  exemption  until  the  end 
of  tlie  ".season"  of  such  men  as  he  may  consider  to 
l>e  nei.'essary  to  carry  out  this  work  ctlicielitly. 

ROADS    AND    MATERIALS. 

Birmingham  T.C— Th*>  corporation  have  over  fifty 
women  eu,i;agcd  as  street  woilvcrs.  They  are  mainly 
otvuv>ied  in  preparing  the  road  surfaces  for  tar- 
sprayitig,  and  they  aiv  reported  to  l>e  doing  the  work 
sati.sfactorily.  During  this  sumnuM-  131  miles  of  road 
have  I'tvii  "tar-sprayed,  against  121  in  the  previous 
suuuner. 

Blean  R.D.C— It  has  b(vn  agreinl  to  apply  for  powers 
to  uuvke  up  Laiuaster-gardens  and  Osborne^gardens. 
Utvulvor,  uiuler  the  Private  Streets  Works  Act.  1S92. 

Cheadle  and  Gatley  U.D.C— The  surveyor,  Mr.  F.  R. 
C.ibbins.  has  btvn  instructed  to  make  up  the  approach 
road  to  the  sewage  disposal  works. 

Dartford  R.D.C. — The  Road  Bi>ard  have  offered  to 
nuvt  half  the  cost  of  surface^tar^ing  a  number  of  roads, 
conditionally  u(H>n  luvessary  repairs  being  efftn-teil. 

Docking  R.D.C — It  has  been  agived  that  the  road- 
nu-n  employ^-..!  by  the  ivuncil  who  ivmain  on  the  roads 
during  the  harvest  shall  be  paid  at  the  rate  of  .fl  10s. 
jHn-  wtvk  for  one  month  daring  that  i>eriod. 

Farnham  U.D.C — .\  scheme  has  been  approved  for 
the  widening  of  Bear-lane,  two  owners  of  pivi>erty 
having  conveye<l  the  mntssary  land  for  this  purpose. 

Hayle  U.D.C. — It  has  been  agrtvtl  to  adopt  the 
proposal  of  the  UiKid  V-oai-d  that  the  council  should 
contrnbute  tUXt  towaVU  the  repair,  estimated  to  cost 
!."7lX>.  of  the  ivad  from  the  viaduct  to  Haylo  Bridge. 

Horsham  U.D.C. — .\  letter  was  rtveivetl  from  the 
Aldet>hot  and  District  Traction  Company.  Limited, 
asking  whether  the  ci'uncil  would  favourably  consider 
a  pri>jK>sal  to  run  the  c>.>mpaBy's  motor  omnibuses  into 
Horsliam  from  Guildford,  "d  Bramley.  Cranleigh.  and 
Rudgwick.  The  county  surreyor.  Mr.  H.  W'.  Bowen. 
wr<.>te  sitggesting  that  a  wmference  of  the  highway 
authorities  of  Wesr  Sussex  should  bt^  held  to  deal  with 
the  qiH-stivm  of  new  oiuuib»S  routes,  and  the  extent  of 
ci.>mpensation.  It  was  agreed  to  support  the  propose*.! 
k-oufervnce.  and  the  chairiuatt  and  clerk  were  deputeii 
to  attend  as  delegates, 

Kesteven  CC. — The  coanir  surveyor.  Mr.  W.  B. 
Pi»rser.  reports  that  the  amonnt  exjvnded  on  the  main 
r^>ads  for  the  year  end.xi  March  .Slst  last,  £23.221). 
would  only  be  ei.iual  to  au  «tpendituiv  of  less  than 
i"31,000  in  ordinary  times,  owing  to  the  great  ineraase 
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in  priro  of  mntorialH  nii<l 
mivinf  that  miiho  ttl.lHKi 
In-  nectssary  for  the  yn 
carried  out.  and.  so  f,ii 
it  would  be  ini|ms^ibli-  !■ 
works  during  the  enRiiinc 


I-  rote  of  wages.  It.  really 
'ith  of  work  estiriial.eil  to 
iidoT  report,  had  iif)t  been 
.  oiild  be  se<'n  at  present, 
irry  oat  all  the  propo^eil 
.ir.  It  was  useless  to  dis- 
R<iiM'  the  fart  that,  ron^"|.i.ntly,  there  would  be  more 
deterioration  than  usual,  :md  eventually  a  soniewhat 
heavy  expense  would  b>-  riurred  in  ovrrtnkinj(  the 
arrears  of  work.  It  wi.il'l  appear,  therefore,  to  be 
Rood  policy  to  accumulnt<  .rll  the  unexpended  balances 
I..  rii<'<t   the  heavy  cost   ■•(   I'in.statenK'nt  later  r»n. 

Kiveton  Park  R.O.C.  Hie  council  are  seeking 
|i.ivnTH  to  make  up  Ix'0|...M. street  under  the  Private 
Sii.-..|s  Work^  A<(,   1«92. 

Newmarket  U.D.C.— The  Coad  Board,  in  a  letter  t.. 
the  council,  have  expr''~-.<l  their  pleasure  at  the 
entirely  satisfactory  rnanih  r  in  which  the  surveyor, 
Mr.  W.  H.  Eley,  has  carri.  d  r.nt.  the  work  in  connection 
with  the  ronstructinn  of  .1  luilitary  cam|>  road  in  I  lie 
district,  and  intimated  ili'ir  desire  Uj  grant  liim  a 
small  honorarium. 

Newry  No.  2  R.D.C It   wa»  report*^!  on  Saturday 

that  o/ily  one  of  the  fivi-  r'.,id  maintenance  proposals 
which  were  pass<'d  at  tli<-  'iniirterly  m^'ling  had  been 
t<'nder«>d  for.  Eight  H(M<i.il  works  appeared  on  tlio 
sheet,  but  not  one  of  thiin  was  t«nilered  for.  It  was 
resolved   that  the  Armawli   f'ounty  Council   shoulrl   Ixj 


aske<l  to  give  all  the  pro|,. 
the  hands  of  the  (w^unty  ^ 
tine  (Xieption. 

Nuneaton  T.C.— Tlie  (!< 
grant   of    t'lifll   towards   tl 


•  als  not  t<'ndered   for  iiif< 
veyor  for  execution — with 

I  Board  have  promiw<l  ;r 
cost  of  tar-spraying  the 
main  roads.  —  It  is  propo'.<-<l  to  provide  a  macadam- 
mixing  [ilant  at  an  esiimatid  cost  of  C.300,  including 
lh(    election  of  a  shed. 

Phillack  U.D.C-  All 
Ij'i.ul  r.oard  has  estini-'il' 
the  road  from  St.  Elwvn 
tl.Wlf),  and  the  cost  ol 
Loggans  to  the  old  arsj-ni' 
have  decid«-<l  Ui  consider 
contribution    t/j    t)ies<-   ami 


iigim-er  repres<-nting  th<i 
that  the  cost  of  repairing 
S<  hf>ol  tc>  Loggans  will  be 
lepairing  the  r<iad  from 
works  fl,2(K».  The  council 
the  question  of  making  a 
>ther  works  when  it  in 
plated  b<-ff>re  them  ft.rni.illy  by  the  Uoad  Board. 

Plymouth  T.C.— The  W'.rks  Gomrnilt^'  are  ct, nsider 
my,  ii  r.it.mmendation  of  ilie  Sanitary  Coniinitl<y  to 
rniik>-  '!-■>■  of  -alt  wat<-r  f"i   -ireet  watering. 

Sklpton  R.D.O. — 'Ilie  toimtil  aro  in  communication 
with  the  t.,iinly  council  with  rospect  to  a  Hcheine  for 
iriiprovjMi/  th'-  county  ro.-i'l  .it  Beamsley. 

Southend  T.C.— The  IPiUih  Committoe  have  called 
the  iitteiitioii  of  the  Hik'li  •'■■ly-i  and  Work:*  <V,imiiittee 
to  the  iieces-ily  for  iir.r.  irequeiit  water. iiir  during 
the  -leaioii  of  tfie  main  .•tri'l->  of  the  iK/roiitrli. 

Surrey  C.C. — It  was  r<  ported  that  plans  anti  esti 
matt.-    Ii,i(|   lieen  preiifireil    in    re«|ieet  of  2<ilt  (biiii/eroii 
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SEWERAGE    AND 
Abingdon    T.C.     .\       !■■ 

f'lr   '.irrying   out    sewcra;,'. 
-■0-1   of    Cl.tKKl-whifh   will 
(inn     <  xi'Ti'ling  the  acii-fij 

Adiington  U.D.C.  lli' 
priipo^aU  'if  the  siirviy 
improvifl  treatment  tif  tin 

Clowne  R.D.C— It  ha- 
ba' t>Tla  bedn  in  conm' 
Cresw.jl. 

Lymington  T.C. — A  s|..' 
consider  the  sanitary  arrai 
medical  iifhcer  of  healiti 
adviwd  that  the  hous<-- 
Kwwer. — .\  report  has  b' ■  1 
Government  Board  r<-|.>' 
nuisance  prising  from  tli-  ' 
The  board,  it  was  intuf. 
outlet  must  b<-  closed  an'l 
to  the  main  outfall  pi|"  . 
communication  with  tie  !. 
'>f  proc<Klure  to  be  adop'.  ■ 

Oswestry  R.D.C.  A 
'Ik-  friilitary  aiithon'i. 
-iderint'  the  prtivi.^ion 
the  itewage  from  tlie  I'm  i 
out  that  the  contract 
ceaw;. 

Warmley   R.D.C.    '< 

th<^    council    tiave    ii,-' 


SEWAGE    DISPOSAL. 

Ill"    is    undci      »  oi|.,ii|'ral  ion 

'X tensions  at  an  eslimat'tl 
I  bo  borne  by  a  ct,mnl(^rt  ial 
t"    of  the  sewage  farm. 

"iiincil  hav<'  apftrtived  tli< 
.,.    Mr.    II.    Edge,    for    the 

-wage  at  Fair  View  farm. 

b'-en  dwided  to  intrtidiice 
ii'in    with     the    outfall     at 

III  meeting  is  to  be/  held  to 
It"  tnents  in  May-avenue,  the 

Or.    J.     Ile.ndall,    having 

lid  be  ctinnected  with  the 
I  received  from  the  Lwal 
'ng  the  r:omplaints  as  to 
li-'harge  tif  sewage  at  Oxey. 

I,  had  ilecidcl  that  the 
he  flushing  pipe  connected 

TTie  town  council  ar«  in 
.ird  8»  to  the  best  meth'>d 

'  1-  ha»  b«'n    received  from 

ing  that  they   were  con- 

lestnict/^r.s    to    ileal    with 

!  'il  htitrnentn.  and  pointins? 

the  council   would  then 

■    to   perMAt^^nt   complaints 
I    the   medical    t/fficer    to 


'\  nuisance  arising  from  llie 
disposal  works  ni  SwintonI 


report  whether  I  lie 
Until   Corporal  ion   -. 

j..  ,,,,.;,„|i,.,.,|  I,,  I,,.., 


WATER,    CAS,   AND     ELECTRICITY. 

Chesterfield  T.C-  riip  town  council  are  applying  *o 
the  Local  'iovernmeiit  Htiaid  f6r  authority  to  cany 
out   extensions  to  the  elettricity  works. 

Earby  U.D.O. — It,  is  proposed  to  provide,  at.  an 
estimatcfl  cost  of  £10(1,  a  wat*r  supply  for  the  use  of 
the   staff   at    the   s<wav'-   flisjiosal   works. 

Horsham  R.D.C. -A  (utiposal  is  being  considered 
for  111.,  piiichase  of  the  North  Sussex  Gas  and  Wat/or 
Conipaiiy's  iindertakini;  ttir  the  sum  of  £2,500. 

Huddersfield  T.C. —  tl  has  been  decidwl  to  instal 
plant   f'lr  the  distillation  <if  tar  at  the  gasworks. 

Ripon  T.C— It  is  propos<'d  to  provide  new  retorts 
at   the  gasworks  at  an  estimated  cost  of  £150. 

Rochdale  T.C. — A  sub-committee  of  the  Works  Com- 
iiiilt<.<-  have  been  authoris<'d  to  report  upon  a  proposal 
t<i  spiiid  an  estiinalcd  sum  of  £50,000  upon  the 
extension  ot  tli(^  ehyl  litily  works. 

Rochford  R.D.C.  Th.  Miiveyor,  Mr.  H.  T.  Sidwell, 
has  received  instructions  to  report  upon  a  proposal 
for  the  improvement  of  the  Canewdon  wat*r  supply. 

Stalybrldge  T.C — A  scheme  is  U>  be  prepared  for 
the  provision  of  a  crude  benzol  recovery  plant,  at  the 
fjaswoiks. 

MISCELLANEOUS. 

Aberdeenshire  C.C.  It  v,:ik  reported  to  the  Oarioch 
District  (.'onimillee  that  in  regard  to  the  fixing  of  the 
t^iinitary  inspector's  travelling  allowance  at  t2."),  the 
Local  Government  Hoard  bad  sent  a  letter  intimating 
that  they  did  not.  regartl  favourably  the  fixing  ot  a 
sum  for  travelling  exfien-ie.-:.  They  took  no  exception 
'<!  the  arrangement  meanwhile,  but  they  asked  that 
the  in.speclor  should  be  in.-tructed  to  keep  a  note  of 
his  expenses  for  the  enduing  year,  so  that  at  the  end 
of  that  time  the  Hoard  wtmld  see  vtiat  steps  should 
l<o  taken  for  the  future. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  KdiloT  invilei  the  co-ovaraiioli  of  Sdkvbior  readem 
ttrilh  a  view  to  makina  the  information  given  under  Ihin 
head  a»  comiilete  and  accurate  at  possible. 

APPLICATION   FOR  LOAN. 
Aldershot  U.D.C.  -  Cl.ium  for  tie-  r  nn<tiiittion  r,f  an 
underground   convenient e. 

LOAN  SANCTIONED. 
Rochford   R.D.C.      e.i,'!l7  ftir  sewerage  works. 
FORTHCOMING  INQUIRIES. 

AUfJUST,  £ 

:'.!>      Blackburn.    I'dr  the  extension  of  the  gas- 
works (Mr.  A.  G.  Drury)  ..  7 1, .-,08 
Town  Planning. 
SEPTEMBER. 
I.i,     Neath.    (Mr.  George  L.  Pepler)  — 


FOR 


OTHER     ADVERTISEMENTS 

Sea  Enrl  of  Paper. 


RHONIM).\  CIiriAN  DISTKICT  COt'NOJL. 
Firms  in  a  (lo.-ilion  and  willing  to  supply  Two 
.Scavenging  Wtigons,  which  shall  be  made  to  tip,  and 
shall  be  suitable  to  be  drawn  by  horses  or  used  as 
motor  trailers,  are  retincsted  to  apply  to  the  under- 
signed for  particular.--  a^  to  detaiJs,  &c.,  and  Form 
of  Tender,  Cornpleietl  Tenders  are  to  be  received 
by  the  12lh  8eptemt.ftr   next. 

E.  HAZLEDIXE   BARBER,  a.ssoc.m.in.«t.c.b., 
Engineet  and  Surveyor, 
O/iiiieil  OfHce.t, 

Pentre.  Rhontlda. 

Augu.H  2.J.   1!>K;. {3,07a) 

THE  TOWN  COVSCUj  <A  the  TSOROUGH  OF 
DI';VIZEi8  have  for  disposal  about  5  tons  (surplus 
»tc<ck)  of  Westmmite  ^du.st  preventative  for  road.s). 
Offers  for  purcha.^f  of  this  are  invited,  and  =hotild 
\>e  .sent  to  the  Borough  Surveyor,  Town  Hall. 
Devizes,   by   Friday,  «th   Septemt^er.  C'.JjTij 
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THE  SURVEYOR  AND  MUNICIPAL 


AXTGDST  25,   1916. 


PERSONAL. 


Mr.  A.  E.  Buph.  .surveyor  and  sanitary  inspector  to 
the  Beeston  Urban  District  Council,  has  resigned 
after  twelve  years'  service. 

Mr.  George  Lapwood,  surveyor  to  the  Koniforil 
Rural  District  Council,  who  has  undergone  an  opera- 
tion, is  progressing  satisfactorily. 

Mr.  E.  Leslie  Wright,  architectural  assi.stant  in  the 
Mansfield  borough  surveyor's  department,  has  joined 
the   Foices. 

Mr.  J.  E.  Crowson,  assistant  surveyor,  has  been 
appointed  surveyor  to  the  Peterborough  Kural 
District  Council. 

IMr.  J.  B.  Sobey.  surveyor  to  the  Southern  District 
of  the  Liskeard  Rural  District  Council,  has  had  his 
salary  increased  by  £25  a  year. 

Mr.  Robert  B.  Leach,  electrical  engineer  and  tram- 
waj's  manager  to  the  Heywood  Town  Council,  has  been 
appointed  to  a  similar  post  at  Loughborough. 

Mr.  A.  Cooke,  Little  Hulton,  Bolton,  has  been 
appointed  surveyor  to  the  Darfield,  Yorks,  Urban 
District  Council,  at  a  salary  of  £13t)  a  year. 

Mr.  Isaac  Matthews-Jones,  for  nearly  forty  years 
city  surveyor  of  Chester,  and  now  retired,  has  teen 
bereaved,  we  regret  to  state,  by  the  death  of  his  wife, 
which  took  place  at  Southport. 

Mr.  J.  Walsh,  county  surveyor  of  Louth,  has  had 
his  salary  increased  from  £300  to  £400  a  year,  and 
Messrs'.  J.  Dromgoole  and  J.  M.  Lyons,  assistant 
surveyors,  have  been  voted  an  advance  from  £130  to 
£150  each. 

Mr.  Hardy,  surve.vor  to  the  Whitley  Upper  (Yorks) 
Urban  District  Council,  has  received  a  vote  of  sym- 
pathy from  the  council  upon  the  death  of  his  son, 
Mr.  Henry  Hardy,  in  the  war.  Mr.  Hardy  only 
recently  lost  his  wife. 

Mr.  George  Lee,  assistant  county  surveyor  of"  Gal- 
way,  has  been  appointed  county  surveyor  for  the 
Eastern  Division  of  the  county.  Mr.  Michael  A. 
Martin,  Portumna.  has  been  appointed  temporarily 
to  fill  the  position  in  the  Western  Division  vacated 
by  Mr.  Lee. 

Mr.  C.  H.  Cooper,  m.inst.c.e.,  the  borough  engineer 
of  Wimbledon,  whose  paper  on  road  direction  signs, 
read  at  the  annual  meeting  of  the  Institution  of  Muni- 
cipal and  County  Engineers,  at  Blackpool,  is  reproduced 
.  in  this  issue,  is  one  of  those  men  who  is  never  happy 
unless  working  on  an  independent  line.  It  was  when 
he  took  up  motoring  that  he  realised  the  necessity 
for  readable  direction  signs  and  to  meet  the  need 
devised  the  system  illustrated  in  his '  paper.  In 
consequence  of  the  troubles  met  with  in  the  lubrica- 
tion of  internal  combustion  engines,  Mr.  Cooper 
designed  a  system  by  means  of  which  the  lubricant 
to  each  cylinder  is  independently  controlled  and  only 
admitted  at  the  end  of  the  explosion  stroke  so  as  to 
minimise  the  deposit  of  carbon  (Patent  No.  15,374). 
Reference  to  maps  when  on  the  road,  especially  on 
a  wet  and  windy  night,  is  one  of  the  things  that  has 
troubled  our  friend.  But  to  meet  this  difficulty  he 
has  devised  a  watertight  holder  which,  in  a  space 
of  9i  in.  by  9^  in.  by  2  in.,  contains  maps  to  a  scale 
of  2  miles  to  the  inch,  covering  120  by  72  miles  of 
country,  all  of  which  may  be  referred  to  without 
opening  the  case  and  can  be  read  at  night  by  electric 
lamps  contained  in  the  case  (Patents  Nos.  3,980  and 
13,787).  Mr.  Cooper's  inventions  in  connection  with 
the  card  index  and  the  treatment  of  sewage  will  lie 
recalled  by  many  of  our  readers. 

OBITUARY. 

Mr.  R.  G.  Hawke,  fnr  some  years  surveyor  and 
inspector  to  the  Glossopdale  Rural  District  Council, 
died  recently,  we  regret  to  state. 

With  deep  regret  wo  learn  of  the  death,  which 
occurred  on  ]\Ionda,v  morning  last,  of  Mr.  Frederic 
AVilliam  Manuelle,  of  the  firm  of  A.  &  F,  Manuelle, 
granite  quarry  owners,  and  marble  and  stone 
merchants,  Bisliopsgate  House,  E.G.  The  business  will 
be  continued  under  the  same  name  as  heretofore,  and 
Mr.  James  Leigh,  who  has  been  connected  with  the 
company  for  the  past  forty  years,  will  continue  to  act 
as  manager. 

KILLED   IN   ACTION. 

Private  Norman  Howard,  Royal  Fusiliers  (Public 
Schools  Battalion),  killed  in  action  on  July  20th,  was 


the  elder  son  of  Alec  and  Annie  Howard,  of  Petro- 
grad.  Before  joining  the  Army  in  Septeml^er.  1914, 
he  was  associated  in  business  with  Messrs.  Joseph 
Jackson  &  Son,  civil  and  mining  engineers'.  Wood- 
street,  Bolton.  He  was  a  fellow  of  the  Surveyors' 
Institution. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Conlribulec/.) 

.•\re  'not  some  municipal  authorities  relying  on  a 
rather  quicker  termination  of  the  war  than  is  likely 
to  take  place  ?  Was  it,  for  instance,  prudent  of  the 
Lewes  Town  Council  to  keep  down  their  district  rate 
to  a  normal  2s.  in  face  of  the  recommendation  of 
their  Finance  Committee  to  raise  it  to  2s.  Id.  in  the 
£  ?  Is  it  not  more  than  possible  that  even  when 
peace  comes  the  spending  value  of  the  £,  which  is 
now  only  12s.  6d.,  will  )>e  still  further  reduced  owing 
to  the  rise  in  wages  and  commodities  which  always 
follows  after  a  war  of  any  duration  ? 
.    •  •  •  • 

Has  not  the  world  of  housing,  as  well  as  that  of 
politics,  lost  a  very  u.seful  man  by  the  death  of  Sir 
Arthur  B.  Markham  .'  Is  it  generally  known  that  he 
was  a  thoroughly  practical  social  reformer,  and  was 
"justly  proud,"  as  stated  in  the  WcKhninsfir  (lazttlr,  of 
the  garden  city  he  had  erected  at  Woodlands,  in 
Yorkshire,  for  the  miner  class  ?  .  Will  not  the  .solution 
of  this  at  present  almost  insoluble  problem  of  suffi- 
cient housing  accommodation  be  eventually  foimd  in 
the  activities  in  this  direction  of  large-minded  men 
of  Sir  .Arthur's  type,  and  not  through  the  Socialistic 
idea -of  State-aided  dwellings,  which  contains  so  many 
troublesome  pitfalls  ? 

•  •  •  • 

Is  not  a  surveyor  sometimes  placed  in  a  very 
awkward  position  when  he  a.sks  his  council  to  apply 
to  the  tribunal  for  the  exemption  fiom  national 
service  of  one  of  his  staff  whom  he  deems  to  be 
indispensable,  and  the  council  decline  to  take  any 
action  ?  Was  not  this  evident  in  a  recent  case  in 
Sussex  where  the  surveyor  asked  for  the  exemption 
of  a  road  foreman,  and  one  of  the  councillors  remarked 
that  he  would  "  rather  .see  the  roads  go  to  pot  than 
that  men  should  be  kept  back  from  the  Army  "  ?  Is 
there  not,  however,  a  great  deal  to  be  said  in  favour 
of  this  remark,  when  it  is  considered  that  our  one 
object  at  the  pre.sent  moment  is  to  win  the  war,  and 
that  if  wholesale  exemptions  are  allowed  thts  might 
[iiove  impossible. 

•  •  •  • 

Wliy  is  it  that  gargoyles  on  Cathedrals  and  other 
ancient  buildings  nearly  always  depict  hideous  or 
grotesque  abortions  ?  Is  it  that  even  the  stonemasons 
of  those  far-off  days  realised  that  there  is  something 
blatant  and  egregious  in  a  "  spouter  "  ? 
«  •  •  • 

Are  there  not  two  remarkable  facts  that  strike  an 
intelligent  observer  when  looking  down  upon  London 
from,  say,  the  dome  of  St.  Paul's  Cathedral  ?  First, 
the  large  number  of  green  trees  that  can  be  seen 
dotted  alx)ut  everywhere  l>etween  the  roofs  of  buildings, 
and,  secondly,  the  ab.^ence  of  black  smoke  from  the 
factory  chimneys  ?  Should  not  this  latter  fact  be  a 
source  of  congratulation  to  the  members  of  the  Smoke 
.\batement  Society'? 

•  •  •  • 

Why  was  it  that,  according  to  the  Dublin  Evru'uig 
Hrrald  of  the  2nd  inst.,  some  of  the  members  of  the 
Rathmines  Council  should  have  lieen  so  much  exer- 
cised in  their  minds  about  the  street  lighting,  which, 
apparently,  for  purposes  of  economy  only,  was  to  be 
reduced  during  the  month  of  August  ?  Are  these 
councillors  aware  that  in  England  there  are  a  con- 
siderable number  of  towns,  larger  than  Rathmines, . 
which  have  to  ]nit  up  with  this  inconvenience,  not 
only  for  reasons  of  economy,  but  because  we  are  at 
war  .' 

•  •  •  • 

Is  not  Dr.  CaldwelT  Smith's  suggestion  for  the 
destruction  of  the  larvse  of  flies  a  good  one  ?  Could 
anything  be  more  simjjle  than  to  spray  house  refuse 
and  dustbins  with  a  mixture  consisting  of  half  a 
pound  of  soft-soap,  half  a  pint  of  paraffin,  and  a  pint 
of  water  ?  Is  it  not  very  satisfactory  to  read  that, 
after  many  experiments.  Dr.  Caldwell  Smith  found 
this  simple,  and  cheap,  remedy  perfectly  efficacious  ? 


August  25.  1916. 
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REINFORCED  CONCRETE  ROAD  CONSTRUCTION. 

liy   \V.  Matthews  Jones, 
City  Euiriiieer,  Chester. 

[Tiie  following  extraot.-;  ;iie  from  an  aiticU'  whitli 
a|ii>ear?  in  the  latest  isMio  ot  "_Roacl  Keiiiforooiiwiit," 
tlio  artistic  little  booklet  which  the  niunul';u-turers  of 
the  B.R.C.  Fabric,  theBritisliReinforcedCoiicretoEngi- 
neering  Company.  Limited.  Manchester,  luiblish  from 
time  to  time.] 

I  have  come  to  the  same  conclusion  with  regard 
to  concrete  roads  as  our  American  friends  luive  done, 
and  iu  Chester  I  am  goin-  very  strongly  to  advise 
my  council,  when  the  war  is  over  and  men  and 
materials  are  obtainable,  to  go  in  for  reinforccd- 
concrete  roads  as  the  stamlard  type  for  Chester. 

I  have  seen  other  conciite  roads  than  tliose  laid  in 
Chester,  but  I  do  not  agrcf  entirely  with  their  method 
of  construction,  neither  lU^  I  agree,  in  many  cases, 
with  the  way  that  the  ninforoenient  is  laid  in  the 
concrete  which  is  used  for  load-foundation  work.  The 
method  generally.adopted  for  this  is  to  take  a  roll  of 
the  reinforcement,  unroll  it  for  its  whole  length  {bU. 
75,  or  100  yds.,  whichever  it  may  Im?)  on  that  portion 
of  the  roadway  already  e.xiavated,  and  then  to  place 
2  in,  or  3  in,  of  concrete  on  the  top  of  it,  and  raise 
the  reinforcement  up  tlucmgh  this  so  as  to  be  this 
distance  away  from  the  underside  of  the  concrete. 
This  method,  in  my  opinion,  is  entirely  wrong, 
because  the  work  cannot  be  done  satisfactorily  in  this 
uuiuner,  neither  do  I  asiree  with  the  stronger  bars  of 
the  reinforcement  being  laid  in  the  same  longitudinal 
line  as  the  roadway,  and  I  do  not  think  I  caii  do 
better  than  give  a  very  short  statement  of  what  I  do 
in  Chester. 

In  the  first  place  I  take  into  consideration  the 
traffic  likely  to  use  the  road  to  be  laid;  secondly,  the 
nature  of  tiie  soil  underinatli  on  which  the  concrete 
is  to  Ije  laid.  Having  arrived  at  these  facts,  I  then 
consider  the  thickness  of  the  reinforced  concrete  to 
be  used,  get  this  fixed  in  my  own  mind,  and  set  to 
work.  In  reinforced-connete  roadwork  it  is  a  great 
mistake  to  have  your  broken  granite  ail  of  one  size 
—that  is,  say,  1-in.,  IJ-in.  or  2-in.  mesh,  or  which- 
ever the  surveyor  may  decide  on  is  required  for  the 
road  surface.  What  I  di>  is_to  get  my  stone  of  the 
various  meshes  in  ])roportioii — that  is  to  say,  1  ton 
of  3-in.  mesh,  li  tons  of  li-in.  mesh,  li  tons  of  1-in. 
mesh,  IJ  tons  of  J-in.  lue.-li,  and  1  ton  of  4-in.  mesh. 
These  I  have  tip|>ed  togi'ther  and  turned  over  in  a 
dry  state,  the  same  a:^  turning  over  the  concrete. 
When  they  are  proi)erly  mixed  I  then  nuike  my  con- 
crete in  the  proportions  of  5,  6,  or  7  to  1,  as  the  case 
may  be.  This  when  thoroughly  mixed  makes  a  far 
better  conglomeration  or  matrix  than  having  stones 
of  the  various  sizes  put  in  according  to  their  mesh. 
What  one  wants  is  a  >o!id  piece  of  work,  with  no 
voids  of  any  kind,  but  one  homogeneous  mass. 

If  the  substrata  or  soil  underneath  the  concrete  is 
wet  or  of  clay.  I  spread  2  in,  of  ashes  first,  and  on 
this  spread  out  2i  in.  or  .'!  in.  of  con<-rete  for  a  length 
of  anything  from  25  to  Vi  yds.  by  the  full  width  of 
the  carriageway.  By  this  method  it  will  t>e  observed 
that  the  l)Ottoni  layer  of  the  concrete  is  laid  to  an 
even  thickness,  and  on  this  I  place  my  reinforce- 
ment, not  with  the  stronger  bars  the  longitudinal 
way  of  the  street,  but  traii.-versely  across  the  carriage- 
way. The  reinforcement  sheets  I>eing  7  ft.  in  width, 
I  cut  off  the  lengths  to  111  the  carriageway,  and  take 
great  care  that  where  two  edges  join  one  another  in 
the  longitudinal  section  these  are  properly  wired 
together  by  bending  over  the  thin  iX)rtion  of  the 
reinforcement  one  to  the  other.  Having  jjut  this  area 
down,  and  while  the  concrete  tmderneath  is  <|uite 
fresh,  I  then  proceed  to  put  on  my  top  layer.  This 
is  roughly  trammelled  ovir.  and  is  brought  to  a  fairly 
L'f>od  surface  by  the  iii'ii  iising  their  spades,  and  is 
left  in  this  condition  without  any  floating,  the  rough 
concrete  being  brouiiht  to  the  required  height.  I 
might  say  that  I  gene?all\-  allow  the  wet  concrete  to 
be  brought  up  J  in.  liii,'lior  than  the  finished  level 
required,  and  this  allows  for  any  oon.solidating  which 
may  go  on  through  its  own  weight)  or  evaporation  of 
the  water. 


In 


Water  Economy  in  London. — Sir  John  Wolfe  Harry 
ha.s  called  attention  to  th.-  waste  of  water  in  London, 
and  Mr.  E.  B.  Barnard,  chairman  of  the  Metro- 
jiolitan  Water  Board,  urges  greater  economy  by 
consumers.  The  ri.-.e  i.rthe  cost  of  coal  and  the 
increase  of  wages,  h^  stated,  has  increased  the 
expenditure  of  the  board  by  £174,000.  The  water 
charges   of  the   board   an-   fixed   by    statute. 


MUNICIPAL  WORK  AT  BRISTOL. 

POINTS  FROM  CITY   ENGINEER'S  REPORT. 

nscciucuir  ol  till'  war  and  tlie  inyeut  nei'cl  for 
the  e.xerrise  of  economy,  the  report  for  the  year  ended 
March  2.')th  la.st  of  Mr.  Lessel  S.  McKenzie, 
.vRSOC.M.iNST.c.E.,  the  <'ity  engineer  and  surveyor  ol 
Bristol,  contains  very  little  beyond  a  description  ol' 
orilinary  maintenaiu-e  work.  The  expenditure  for 
the  year  out  of  revenue  was  i;226,0G3,  as  compared  with 
i;2'42,2U9  in  the  year  inuuediately  preceding  the  war. 
Included  in  this  expenditure  is  a  sum  of  £5,633  paid 
in  allowances  to  the  men  who  have  joined  tJie  colours, 
and  another  £l,o0tl  paid  in  war  bonuses,  so  that  the 
actual  saving  on  work  amounts  to  £23,269.  notwith- 
standing the  fact  that  there  have  l>een  mcrea.ses  in 
the  rates  of  pay  auil  in  the  jirice  of  materials. 
ito.\o   WORK. 

.\  (•onsiderablo  anunuit  of  road  and  paving  work 
has  been  carried  out  at  the  request  of  the  Road  Board, 
acting  for  the  military  authorities,  the  value  of  this 
amoimting  to  about  £3,G.'iil. 

Trial  lengths  of  bituminous  roads  laid  in  various 
parts  ot  the  city  are  still  very  satisfactory;  but,  tinder 
present  conditions,  any  extension  of  the  work  is  out 
of  the  question.  However,  imless  the  price  of  timbe'r 
should  drop  considerably,  it  may  be  necessary,  Mr. 
McKenzie  sttites,  to  consider  the  substitution  of 
bituminous  nuilerial  for  .some  of  the  worst  of  the  wood 
paving,  some  of  which  is  getting  into  very  bad 
(■ondition. 

The  nuMjadani  roads  have  not  been  allowed  to  go 
back,  it  being  considered  a  sounder  policy  to  keep 
them,  as  far  as  po.ssible,  in  good  repair.  Tar-painting 
the  surface  was  again  carried  out  over  a  very  large 
area  and  on  looking  through  previous  report^s  it  is 
satisfactory  to  note  that  in  1906— the  last  year  before 
the  introduction  of  this  treatment  to  the  Bristol  roads 
—the  nmnber  of  loads  of  road  sweepings  and  slop 
carted  away  was  80..')07,  as  compared  with  58,410 
during  the  year  under  revision,  and  that  the  number 
of  loads  of  water  useil  for  street  watering  was  135,657 
auainst  58,799  loads. 

Two  Laffly  ])etrol-driven  rotary  brush  machines 
have  been  running  for  twelve  months,  and  are  very 
satisfiwtory.  They  are  more  efficient  than:  horse 
machines,  and  the  city  engineer  anticipates  a  saving 
of  at  least  £150  per  annum  on  each  machine. 

SATISFACTORY    STEAM    LORRIES. 

In  c<iniiection  with  the  equipment  of  plant  for  the 
construction  of  bituminous  roads,  two  steam  lorries 
were  purchased  from  the  Yorkshire  Commercial  Motor 
Compan>-,  of  Leeds,  at  a  total  cost  of  £1,090,  and  have 
been  engaged  continuously  on  work  being  carried  out 
by  the  corporation  for  the  Government.  Each  lorry 
has  a  total  length  of  IG  ft.  3  in.,  and  width  of  6  ft., 
with  a  wheel  base  of  9  ft.  9  in.,  and  weighs  2  tons 
19  cwt.  The  carrier  is  lined  with  sheet  steel,  is  fitted 
with  mechanically-operated  tipping  gear,  and  carries 
3  tons.  The  working  steam  pressure  is  175  lb,  per 
square  inch,  and  the  si>eed  is  up  to  12  miles  per  hour. 
The  road  wheels  are  of  the  "Artillery"  type,  and 
are  fitted    with   solid   rubber   tyres. 

Up  to  the  iiresent  the  lorries  have  given  complete 
satisfaction. 

During  the  period  <'Overed  by  Mr.  McKenzie  s  report 
private  streets  of  a  total  length  of  "98  of  a  mile  were 
made  up,  at  an  average  cost  of  9s.  9-72d.  per  foot  of 

frontage.  ,  ,  ,  .  , 

In  the  laying  of  pitched  .sett  paving  in  old  highways 
the  area  covered  by  1  ton  of  setts  averaged  4-09  super. 

To  streets  already  jiaved  with  wood  an  area  of  1,085 
super,  yds.  of  Jarrali  paving  was  added  during  the 
year  niaking  the  area  of  wood  paving  in  the  city 
"maintained  by  the  corporation  243,032  super,  yds. 
The  macadamised  c'arriageways  in  old  highways  re- 
coated  and  relaid  was  about  70i  acres,  equivalent  to 
a  length  of  about  273  miles,  with  an  average  width  of 
7  yds.  Of  this  work  about  lOJ  miles  was  in  macadam 
treated   with  tar  and  other  compounds. 

The  average  area  covered  by  1  ton  of  stone  in 
recoating  was  about  12.^  super,  yds. 

HORSE    HAULAGE. 

As  regards  the  work  done  by  the  corporation  and 
hired  horses,  Mr.  McKenzie-  states  that  each  horse 
worked  on  an  average  3101  days  during  the  year, 
the  average  number  of  loads  hauled  per  horse  l)eing 
as  follows:  Street  cleansing,  3-73;  ashing  (removal 
of  house  refuse),  2-79;  street  watering,  14-92;  materials 
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lor  paving,  pitching,  macadamising  and  sewers,  -I'oO. 
Tlie  stone  hauling  is  done  by  contractors;  the  total 
number  of  t«ns  hauled  during  the  year  was  27,363, 
the  average  cost  per  ton  l>eing  Is.  6d. 

The  cost  for  forage  per  horse  per  day  averaged 
2s.  8"55d. ;  the  highest  outlay  in  any  one  week  having 
been  3s.  frSSd.,  and  the  lowest  2s.  3-19d.  per  day. 
The  average  cost  of  bedding  was  l'56d.  per  horse 
per  day.  The  cost  per  horse  per  week  averaged 
19s.  10"77d.,  compared  with  13s.  l-36d.  during  the 
period  prior  to  the  war. 

During  the  year  the  total  amount  of  refuse 
destroyed  at  the  corporation's  two  destructors  was 
57,.842  tons,  and  the  amount  of  clinker  obtained  was 
about  35  per  cent,  or  a  total  of  20.346  tons. 


ELECTROLYTIC  DISINFECTING  FLUID  AT  POPLAR. 


Since  the  installation  by  the  borough  council,  ten 
years  ago,  of  a  plant  for  its  manufacture,  418,779  gal- 
lons of  electrolytic  disinfecting  fluid  have  been  manu- 
factured at  Poplar  at  a  cost  for  electricity  of  £450, 
and  materials  £381 — under  ^d.  per  gallon. 

In  his  report  for  the  year  1915,  Dr.  Frederick  Wil- 
liam Alexander,  the  medical  officer  of  health,  states 
that  the  fluid  has  been  in  great  demand  by  the  public 
at  the  various  depots  from  which  it  is  distributed. 
The  quantity  manufactured  was  36,985  gallons,  but 
before  distribution  the  fluid  was  broken  down  to  lialf 
strength. 

COST    OF    MATERIAL     AND    ELECTRICIiy. 

The  cost  of  material  in  manufacturing  36.985  gallons 
of  the  electrolvtic  fluid  was  as  follows:  — 

£    s.    d. 
Electricity,  7,776  units  at  l^d.  per  unit    ...     48  12    0 

Chloride  of  magnesium.  SJ  tons     19  13    9 

Salt,  5bi  tons       9    3    7 

Caustic  soda 5    8    0 

Water  1  13  11 


Total  cost  of   materials  to  produce   36.985 

gallons £84  11  3 

Electric  motor  for  stirring:   210  units     ...      16  3 

BOTTLES,  COEKS  AND  LABELS. 

Bottles  :.     16  19  0 

Corks  9    0  0 


£25  19    0 


The  public  health  department  is  not  only  furnished 
with  the  disinfectant. and  the  various  institutions  of 
the  council  (the  public  baths,  &c.),  but  the  institutions 
of  the  managers  of  the  sick  asylum  and  of  the  board 
of  guardians  (within  and  without  the  borough)  are 
supplied  with  an  unlimited  quantity  free. 

For  the  fluid  supplied  to  the  works  department,  a 
charge  of  Id.  per  gallon  is  made;  the  public  health 
department  is  credited  with  this  amount  although  no 
actual  monetary  transaction  takes  place. 

As  applicants  now  usually  bring  their  own  recep- 
tacles to  the  depots  there  is  a  very  appreciable  saving 
in  the  expense  on  bott]ep.'  alone. 

From  October  last  for  electrolytic  disinfectant  sup- 
plied to  manufacturers  and  trading  concerns,  a  charge 
of  8d.  per  gallon  has  been  made  through  the  electricity 
department,  the  electricity  undertaking  being  allowed 
an  amount  of   10  per  cent  for  establishment  charges. 

Some  660  gallons  were  ..supplied  to  four  London 
County  Council  public  elementary  schools  for  spray- 
ing and  cleansing  floors  of  class  rooms. 

The  fluid  continues- :to  be  added  to  the  water  in 
the  swimming  baths  in  the  same  quantity  and  strength 
as  before — viz.,  1  part  of  chlorine  to  2,000,000  parts 
of'  water.  Some  3,487  gallons  were  supplied  to  the 
Poplar  Baths,  2,925  gallons  to  the  Bow  Baths,  and 
1,461  eallons  to  the  Island  Baths,  making  a  total  of 
7,873  gallons. 


Canadian  Waterworks Canada  has  spent  approxi- 

matelx-  £25.000.000  on  waterworks.  In  1850  there  were 
only  three  plants  in  Canada;  in  1875  there  were  15. 
and  in  1900  there  were  235.  There  are  now  528  plants, 
of  which  109  were  built  between  1910  and  1915.  Tlie 
period  showing  the  greatest  activity  in  the  constiiif- 
tion  of  such  plants  was  between  1905  and  1910,  when 
no  fewer  than  122  new  jihints  were  placed  in  operation. 
The  average  daily  consumption  for  all  towns  and 
cities  in  Canada  is  111  gallons  per  capita. 


ELECTRIC  VEHICLE  DEVELOPMENTS. 

RECHARGING   STATIONS. 

An  indication  uf  the  increasing  popularity  of  the 
electric-battery  vehicle' '  is  to  be  found  in  the 
announcement  that  the  British  Thomson  -  Houston 
Company,  Limited,  and  Messrs.  Willans  &  Robinson 
have  made  arrangemeuts  at  Rugby  for  the  chargaig 
of  electric  vehicles.  Parenthetically,  we  might  men- 
tion that  the  General  Vehicle  Company,  Limited,  of 
Imperial  House,  Kingsway,  W.C,  are  arranging  for 
a  zone  of  recharging  stations  around  London  and 
other  big  cities.  This  is  a  material  consideration  to 
those  who  are  contemplating  the  addition  of  an 
electric  t-o  their  existing  fleet  of  motor  vehicles. 


MUNICIPAL  TRAMWAYS  ASSOCIATION. 

ANNUAL  MEETING  PROGRAMME. 

The  annual  meeting  of  tlie  Municipal  Tramways 
Association  will  be  held  at  the  Surveyors'  Institution, 
Westminster,  on  Thursday  and  Friday,  September 
21st  and  22nd. 

The  proceedings  will  open  at  11  o'clock  on  the 
Thursday,  when  Mr.  Peter  Fisher,  general  manager 
of  the  Dundee  Corporation  Tramways,  will  deliver 
his  presidential  address. 

The  following  papers  will  be  submitted  for 
discussion-  — 

"  Some  Notes  on  Passenger  Transportation  in  Large 
Cities,"  by  Mr.  J.  M.  McElroy,  general  manager  of 
the  Manchester  Corporation  Tramways. 

"  Utilisation  of  Tramways  for  Goods  Traffic,"  by 
Messrs.  G.  W.  Holford,  general  manager  of  the  Salford 
Corporation  Tramways,  and  W.  Qlough,  general 
manager  of  the   Bury   Corporation  Tramways. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  eecbited  dp  to  4.30  p.m. 
ON  thcrsdats  will  be  inserted  in  the  following  days  issue, 
but  those  Tesponsiile  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  he  telephoned  [City  No.  10i6)  subject  to  later  con- 
firmation  iy   letter.  

HIGHWAY  SURVEYOR.— August  26th.— Claypole 
Rural  District  Council.  £150.— Mr.  A.  J.  Franks,  clerk, 
24   Lombard-street;   Newark. 

SURVEYOR'S  ASSISTAI^T.— August  26th.— Hemel 
Hempsted  Town  Council.  £80  to  £100,  according  to 
experience.— Mr.  W.  R.  Locke,  borough  surveyor. 
Town  Hall,  Hemel  Hempsted. 

GAS  AND  WATERWORKS  MANAGER.— August 
28th.— Devizes  Town  Council.  £200  per  annum.— The 
Town  Clerk.  Devizes. 

ASSISTANT  ENGINEERS.— August  28th.— Port  of 
London  Authority.— Chief  Engineer.  109  Leadenhall- 
street.  London,  E.G. 

SURVEYOR  AND  INSPECTOR.— August  28th.— 
Seaton  Delaval  Urban  District  Council.  £150  per 
annum. ^Mr.  W.  D.  Soidsby,  clerk,  3  Stanley-street, 
Blvth. 

ELECTRICAL  ENGINEER.— August  28th.— Corpora- 
tion of  Heywood.  £200  ^ei  annum.  —  Mr.  G.  G. 
Bouchier,   town   clerk. 

ASSISTANT  IN  SURVEYOR'S  OFFICE.— August 
29th.  —  Leek  Urban  District  Council.  —  Mr.  W.  E. 
Beaeham,  engineer  and  .surveyor.  Town  Hall. 

SURVEYOR  AND  INSPECTOR.— September  1st.— 
Beeston  (Notts)  Urban  District  Council.  £225  per 
annum. — ^Mr.  W.  H.'Kedgate,  clerk,  Bentinck  Build- 
ings, Wheeler  Gate,  Nottingham. 
-  COUNTY  SURVEYOR'S  ASSISTANT.  —  Somerset 
County  Council.  £120  per  annum. — Mr.  Gordon  R. 
FoUand,  acting  county  surveyor,  13  Chamberlain- 
street.  Wells,  Somerset.^ 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  adtbrtisembnts  received  up  to  4.30  p.m. 

on    THURSDAYS     WILL    BE    INSERTED    IN    THE    FOLLOWING    DAY'S     ISSUE, 

but  tfiose  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  hy  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation   by   letter. 

Buildings. 

BELFAST.— August  28th.— For  tlie  erection  of  a 
central  tuberculosis  institute,  for  the  corporation. — 
Messrs.  Young  and  Mackenzie,  architects.  Scottish 
Provident-buildings. 


August  25,  1916. 


AND   COUNTY   ENGINEER. 
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ROAD    MAKING. 


REINFORCE     CONCRETE     ROADS     WITH 

EXPANDED     METAL. 


EXMOUTH  SEA  DEFENCE  WORKS.    Expauiled  Stnel-Concret.'  slop.'  uml  Umiilvv^iy.     Leuctli,  1  mile;   totii!  width  uf  Roinlway,  (i5  feet. 
Mr.  S.\Mi-KL  HCTTON,  Urban  Uistrict  Council  EnRinucr  nnrt  Surveyor. 

THE      EXPANDED      METAL      COMPANY,      LIMITED 

(Patentees   and    Manufacturers   of   Expanded    Metal). 

Head   Office:     YORK    MANSION,    YORK     STREET.    WESTMINSTER.    LONDON,    S.W. 

Worhs  :     STRANTON     WORKS,    WEST     HARTLEPOOL. 


For 


all     types 

of 
Vehicles 


to  suit   Public 

Works    requirements. 


5  Ton    "  Straker-Squirc  "    Wagon    supplied  to    Messrs.    Bri 
&   Co.,    of  Westminster,    S.W.,  for  dealing  with    tar   in    bar 


Telephone  : 

Hop    369    &    370. 


STRAKER  =  SQUIRE    (1913,    LTD.. 

56— NELSON    SQUARE-56 

BlacRfriars,    LONDON,    S.E. 


Telegrams  : 

"  Rhomboldal,  Friars. 

London." 
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BATHDRUM.— Aii,:;n,<t  28th.— For  tlie  eioctiun  of  h 
cottage,  for  the  rural  di.strk-t  council.— Mr.  P.  W. 
Sheehan,  clerk. 

SHEFFIELD.  -  August  28th.  -  For  reinstatement 
after  fir^,  at  the  technical  school  of  art.  for  the 
Education  Comniittee.— City  Architect,  Town  Hall. 

Engineering:  Iron  and  Steel. 

LONDON.— August  2!)th.— For  the  supply  of  one 
5-ton  steam  tractor  and  three  &-ton  trailer.?,  for  the 
Metropolitan  Asylums  Board.— Mr.  T.  Cooper,  acting 
engineer-in-chief,  Thames  Embankment,  London,  E.G. 

DUBLIN.— August  29t.h.— For  the  supply  of  single- 
phase  and  three-])hase  meters,  for  tlie  Electricity 
Supply  Committee.— City  Electrical  Engineer.  Fleet- 
street,   Dublin. 

MANCHESTER.— August  30th.— For  the  erection  of 
a  refuse  destructor  furnace,  for  the  Board  of  Guar- 
dians.—Mr.  J.  Macdonald,  clerk.  Union  Offices,  All 
Saints,  Manchester. 

BRADFORD.- Septenilier  oth.-For  th.'  supply  'of 
one  Willans'  two-crank  compound  engine,  direct 
coupled  to  Phoenix  multipolar  generator,  having  an 
output  of  3(X)  kilowatts  at  500  to  550  volts,  and  260  cells 
for  .storage  battery,  made  by  the  Hart  Accumulator 
Company,  for  the  corixiration.— City  Electrical  Engi- 
neer and   Manager.    Town  Hall. 

Roads. 

SCUNTHORPE.-August  30th.-For  the  supply  of 
any  quantity  up  to  400  tons  of  broken  granite  of 
approved  quality,  for  the  urban  district  council.— 
Mr.  Herbert  Heap,  engineer  -and  surveyor,  110  High- 
street,  Scunthorpe. 

HASLEMERE.— AugTist  31st.— For  the  supply  of 
about  800  tons  (more  or  less)  of  2-in.  and  l^-in.  broken 
granite,  for  the  urban  district  council.— Mr:  Howard 
V.  Snook,  surveyor.  Council  Offices.  Ha.slemere. 

LOFTUS.— Septeml^er  2nd.— For  the  supply  of 
broken    whinstone    and    slag,    for   the    urTiau   distiict 


couiiril.— Mr.     F^rniaid    J.    Wornileighton      survevor, 
Toun  Hall.  Loftus,   Yorks. 

BEDFORD.— September  4th.— For  tbe  supply  of 
1.750  tons  of  broken  granite,  4.740  tons  of  ironstone 
slag,  and  1,600  tons  of  ironstone  slag  tar-macadam, 
for  the  corporation.— Mr.  N.  Greenshields,  borough 
engineer  and  i^urveyor,  Town  Hall. 

Sanitary. 

HARTISMERE— August  31st.— For  the  construction 
of  a  sewer  drain,  for  the  rural  district  council. — Mr. 
H.  Warues,  clerk.  Council  Offices.  Victoria-road.  Eye. 

HASLEMKRE.— September  1st.— For  the  supply  of 
about  380  yds.  of  liard  cru.shed  and  uncrushed  clinker 
for  u,se  as  filtering  media  in  percolating  "filters,  for  the 
urban  district  council. — Mr.  H.  V.  Snook,  surveyor. 
Council  Offices,  Haslemere,  Surrey. 

EPSOM. — September  5th. — For  the  supply  of  horses 
and  men  in  connection  with  the  work  of  emptying 
cesspools,  for  the  rural  district  council. — Mr.  W.  T. 
Wooldridge,    surveyor,    Waterloo-road.    Epsom. 

EPSOM. — September  5th. — For  the  removal  of  house 
refuse,  for  the  rural  district  council. — Mr.  W.  T. 
Wooldridge.    surveyor.    Waterloo-road.    Epsom. 

ROWLEY  REGIS.— Septeml>er  5tb.— For  relaying 
and  reconstructing  sewers,  for  the  urban  district 
council. — Mr.  W.  Wright,  clerk.  CouncH  House.  Old 
Hill,  Staffs. 

BRIGHTON.— September  6th.— For  the  sup!)ly  of 
glazed  drain-pipes,  for  the  corporation. — Borough 
Surveyor.  Town  Hall. 

MOTTRAM-IN-LONGDENDALE.- September  9th. 
— For  cleansing  closets  and  ashpits,  for  the  urban 
district  council. — Mr.  S.  Hudson,  inspector. 


Stores. 

BRADFORD.  —  August  28th.  - 
materials  for  the  Gas  Committee, 
ensineer.  Town  Hall. 


the  su])])ly  of 
C.  Wood,  gas 


BRABY'S 
AUTOMATIC      FLUSHING      TANKS 


SIMPLE. 


RELIABLE. 


Illustrated  Price  List  on  application. 


FREDK.  BRABY  &  CO.  Ltd..  ?."  *°  ^^*  """"^^^  "^^  ^  ^ 


IDA     WORKS,     DEPTFORO,     S.E. 


LONDON&^ 
.LANCASHIRE 

FIRE 

V  INSURANCE  COMPANY, 
UP 


FIRE. 

Consequent  ia.1     Loss. 

ACCIDENTS. 


BUROI-ARY. 

■  MPLOYERS' 


MOTOR     CARS 
LIABILITV. 


MARINE. 

Insuranoe  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN. 

H«<  Olllu.  '  *5  "*'•*  STIBET.  LIVEirOOl. 
'  155  lEADENHAlL  STREET.  E.C 


r- 


"^^^^  Requisites 


of.  every  description,  including  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and     Road  -  roller    Stores        .... 

for    Borough    Engineers    and 
Surveyors.    

We  can  supply  YOUR  requirements  promptly  and  at 
reasonable  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  C.\T.\LOGUE  will  be  gladly 
sent    upon     receipt    of    application    on    business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street,     London,     S.E. 


"Penberthv"  Automatic 
CEr,LAR  DRAINER  for 
removing  "  flood  "  troubles. 


D  I  .4  P  H  R  .A  G  M 
PUMP  for  treuches, 
excavating,  &c. 


■Penberthy"    INJECTORS. 

-Vntomatic  and  Aiitopositive. 

Iqr  liigh.    medium,    or    low 

pressure  boiler  feeding. 


The  Surveyor 

Enb  Municipal  an6  County  BtiGineer. 


Vol.  L. 
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No.  1,285. 


Minutes  of  Proceedings. 


Sanitary  Problems 
near  Camps, 


Tlure  iMMst  be  mauy  sur- 
veyni'^  in  different  parts  of  the 
country  in  wliose  districts 
niilitcUN  canijjs  hav©  been  established  who  will  be 
interested  in  Mr.  G.  l^titram  Bartfree's  paper  on 
■■  Sanitary  Problems  in  Civil  AreSiS  near  Tem- 
porary ^lilitary  C'ani]><,'  which  appears  in  this 
issue.  While  the  military  authorities  can  gene- 
riUly  be  relied  on  to  sec  to  the  sanitation  of  the 
camp  proper,  their  jurisdiction  and  solicitudt-  does 
n<:>t  extend  beyond  tlu-  cintines  of  the  canip.  On 
the  outskirts  of  tlie  camp  there  are,  however, 
other  sanitai-y  problems  to  be  dealt  with  by  the 
civil  authorities,  caused  l>y  the  intlu.K  of  visitors 
or  relatives  of  the  niLii  in  the  cam[>,  or  by  those 
enterprising  persons  wli^  cater  for  the  wants  of 
the  soldiers,  ranging  from  the  pedlar  to  the  multi- 
millionaire provision  di  uler.  One  of  the  first 
difficulties  to  be  encountered  is  that  of  housing 
these  visitors  in  a  sanitary  and  satisfactory 
manner.  The  houses  in  the  neighbourhood  we 
rarely  sufficient  to  acc'.nnnodate  the  new-comers, 
and  a  certain  amount  "I  overcrowding  is  generally 
unavoidable.  .-Vs  the  demand  is  bound  to  be  of  a 
temporary',  and  in  sonj.  cases  only  of  a  seasonal, 
character,  it  is  necessai  >  to  supplement  the  exist- 
ing accommodation  by  erecting  a  number  of  tem- 
porary buildings  of  wood,  corrugated  iron,  or  even 
canvas.  Under  the  circumstances  the  local 
■nforce  the  building  by 


to  be  done  is  to  see  that 
5  are  made  as  sanitary 
unusual    conditions  will 


authority  are  unable  t 
laws,  and  the  only  tliii 
these  temporary  build i 
and  comfortable  as  tl 
permit. 

The  simple  methods  of  dealing  with  the  refuse 
and  waste  of  a  few  isolated  country  houses  or  a 
group  of  crrttages,  wiii  h  are  effective  enough 
under  normal  condition-,  are  in  the  neighbour- 
luxid  of  camps  found  inadequate,  and  in  many 
cases  a  system  of  refuse  collection  and  sewage 
disposal  of  a  much  more  effective  and  costly 
description  has  to  be  carried  out.  The  temporai-y 
character  of  most  of  the  camps  makes  it  impossible 
to  adopt  the  sanitary  nieasures  wliich  would  be 
desirable  if  the  conditions  were  permanent,  but 


as  the  necessity  for  tlic 
the  end  of  the  war,  it 
ratepayers  that  the  < 
being  effective,  should 


work  will  disappear  with 
is  in  the  interests  of  the 
mitary  provisions,  while 
he  of  a  simple  and  in- 
expensive character,  i  lie  difficulties  with  regard 
to  water  supply  and  tlie  disposal  of  the  solid  and 
liquid  wastes  of  the  district  are  under  sueli  circum- 
stances very  great.  'J'licre  are  probably  not  many 
villages  where  there  i^  no  public  water  sui)ply, 
even  if  it  is  only  obtaim  d  from  the  parish  pump, 
but  there  are  ver^-  niany  where  no  system  of 
refuse  collection  or  sow  !.;•■  disposal  is  to  be  found. 


Where  a  public  supply  of  water  is  laid  on  to  the 
houses  there  is  often  no  sewerage  system  beyond 
the  cesspools  taking  the  drainage  of  a  single  house 
or  a  gi'oup  of  "cottuLjes.  if  the  water  supply  is 
obtained  from  a  well  on  the  premises  the  danger 
of  [lollution  from  tiie  use  of  cesspools  is  very  great. 
Mr.  Hartfree  in  his  paper  gives  some  useful 
details  for  the  consti'uction  of  wells,  cesspools, 
and  bacterial  tanks  in  such  a  way  as  to  avoid 
trouble  from  polhUion.  He  is  of  opinion  that 
the  solution  of  the  problem  with  regard  to  tlie 
temporary  conditions  [irevailing  near  our  camps 
is  in  strictly  local  action  by  our  sanitary  autho- 
rities, whe-should  enforce  the  provision  of  sanitary 
re(|uirements  so  far  as  the  special  cotiditions 
allow,  and  by  the  establishment  of  an  educational 
assistance  department,'"whieh  would  supply  con- 
structive and  geological  details  with  regard  tn 
water  supply  and  the  disposal  of  the  refuse  and 
wastes  of  the  district.  As  Mr.  Hartfree  says  in 
his  paper,  "  insanitary  conditions  arise  from 
ignorance  or  indifferenee, "  and  education  on 
sanitary  matters  is  ba<uy  needed.  It  is,  how- 
ever, a  somewjiat  tall  order  for  the  surveyor  tfl 
be  called  on  to  supply  this  education  to  all  and 
sundry  who  like  to  sqttat  in  his  district,  and  it 
also  adds  greatly  to  his  reHponsibility.  A  little 
knowledge  is  dangerous,  and  a  course  of  lectures 
or  a  few  pamphlets  on  sanitary  matters,  which  is 
practically  all  that  the  surveyor  could  hope  to 
offer  in  the  way  of  education,  is  hardly  likely  to 
be  very  eft'ective  luider  such  conditions,  though 
they  would  doubtless  prevent  the  more  glaring 
mistakes  which  are  now  frequently  made  in  riural 
di^itricte. 


Private  Bill 

Legislation  and 

Common-law 

Rights. 


The  recent  case  of  Place  v. 
litinienstull  Corporation  is  ait 
interesting  illustration  of  the 
liriiiciple  that  an  enactment 
I iniitingor, abrogating  a  cornmon- 
law  right  will  be  construed  strictly  against  the 
person  or  body  who  seeks  to  take  advantage  of  it, 
and  in  favour  of  the  party  whose  right  is  so  limited 
or  abrogated.  The  enactment  in  question  in  this 
instance  was  sec.  257  of  the  Eawtenstall  Corpora- 
tion Act,  1907,  which  provides  as  follows  :  "  When- 
e\'er  the  corporation  or  tlie  surveyor,  under  this 
Act,  or  anj'  local  or  general  Act  or  by-law  for  the 
time  being  in  force  within  the  borough,  execute, 
re-execute  or  alter  any  work,  or  do  any  act  or  thing 
in  default  or  at  the  request  of  the  owner,  occupier 
or  other  persoti  required  to  do  such  act,  work,  or 
thing,  the  corporation  shall  not,  as  between  them- 
selves and  such  owner,  occupier  or  other  person, 
in  the  absence  of  negligence  on  the  part  of  tho 
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corporation,  or  the  surveyor,  or  oi  auy  con- 
tractor or  other  person  employed  by  them  or  him, 
be  liable  to  pay  any  damages,  costs,  charges  or 
expenses  for  or  in  respect  of  or  consequent  upon 
the  executing  ...  of  such  work  .  .  .  and  any 
such  damages  .  .  .  paid  by  the^  corporation  .  .  . 
shall  be  part  of  the  expenses  payable  by  such 
owner,  occupier  or  other  person,  and  shall  be 
recoverable  accordingly."  This,.it  will  be  seen, 
is  pretty  sweeping. 

The  facts  of  the  ease  were  briefly  as  follows : 
The  plaintiff  having  made  default  in  complying 
with  a  notice  from  the  corporation  to  convert  his 
pail-closet  into  a  water-closet,  and  connect  it  with 
a  sewer,  the  corporation  did  the  work  themselves. 
Unfortunately,  however,  for  themselves,  they  did 
not  confine  their  operations  to  that  work,  but  did 
considerably  more — that  is  to  say  they  constructed 
a  sewer  to  "cam"  away  the  sewage  not  only  fi-om 
the  plaintiff's  house,  but  also  from  several  other 
buildings,  at  a  total  cost  of  £54,  of  which  the 
plaintifi's  share  was  £11.  It  appears,  however, 
that  as  a  result  of  the  work  the  plaintiff's  house 
had  been  damaged  by  subsidence,  and,  on  this 
gi-ound,  he  not  only  refused  payment,  but  claimed 
compensation.  The  matter  T\as  refen-ed  to  an 
arbitrator,  who  awarded  the  plaintiff  £46  and 
costs,  and  this  action  was  brought  to  recover  the 
amount  so  awarded.  The  corporation  pleaded  the 
above  section  of  their  special  Act,  but  ^Ir.  Justice 
Ridley,  at  the  ^Manchester  Assizes,  gave  judgment 
for  the  plaintiff,  and  his  decision  has  be-en  affirmed 
by  the  Court  of  Appeal  on  the  principle  above 
stated.  In  applying  that  principle  to  the  facts 
of  the  case,  Mr.  Justice  Scrutton  pointed  out  that, 
inasmuch  as  the  pipe  which  had  been  laid  along 
the  plaintiff's  passage  was  sufficient  to  conduct 
the  sewage  or  rain-water  of  eight  or  nine  houses, 
it  was  not  work  in  respect  of  which  the  plaintiff 
was  "in  default,"  and  the  damage  did  not  result 
from  the  plaintiff's  faJlm-e  to  perform  "  such 
work."  "  It  was  con-ect,  po  doubt,  "said  his 
lordship,  "  to  say  that  it  '  included  '  the  work 
which  the  plaintiff  should  have  done,  but  it 
included  much  more,  and  there  was  no  finding 
that  the  damage  was  caused  only  by  the  work 
which  the  plaintiff  had  received  notice  to  do." 
The  principle  of  construction  thus  followed  appears 
to  us  to  be  a  very  salutary  one.  Parhament,  of 
course,  is  omnipotent  (iu  the  i-egion  of  legislation), 
and  can,  either  by  a  public  or  a  pi-ivate  Act,  curtail, 
or  even  altogether  abolish,  common-law  rights  ;  but 
it  is  in  the  public  interest  that  enactments  of  this 
kind  (especially  where  they  are  contained  in  a 
private  Act)  should  be  regai-ded  somewhat 
■  jealously,  and  that  where  (as  in  this  case)  such  a 
clause  is  relied  on  as  a  defence  to  a  claim  founded 
on  a  common-law  right  the  defendants  should  be 
bound  (in  order  to  succeed)  to  bring  themselv.es 
within  the  sti-ictest  letter  ijf  the  clause.  This  the 
Eawtenstall  Corporation  failed  to  do. 


Taking    as.  his    subject    the 

Sanitary  patch-phrase  "  Keep   the  home 

Adm.n.strat.on     ^^.^^  bui-ning,"  Mr.  J.  Siddalls, 

and  the  war.      ^j^^  chairman  of  the  Devon  and 

Cornwall  branch  of  the  Sanitary  Inspectors*  Asso- 
ciation, read  an  interesting  paper  at  a  recent 
district  meeting  of  that  body,  in  which  he  dis- 
cussed the  question  of  how  the  sanitary  inspector 
can  best  aid  in  keeping  the  home  of  the  soldier 
on  active  service  bright,  cheerful,  and  protected 
for  him  against  the  time  of  his  retui-n.  In  an  apt 
phrase  he  described  sanitary  inspectors  as  "  the 
executive  of  the  forces  arrayed  against  sickness, 
disease,  and  death,"  and  he  emphasised  the  fact 
that  in  fighting  these  enemies  of  the  social 
organism  they  are  perfoi-ming  a  national  service 
in  a  double  sense"  for  not  only  are  they  improving 
the  general  conditions  under  which  the  working 
and  poorer  classes  live,  but  they  are  also  working 


to  make  a  happier  welcome  for  our  heroes  when 
they  return  from  the  fighting-line.  In  speaking 
of  the  urgent  need  for  municipal  economy,  he 
urged  once  more  that  zeal  should  be  tempered  by 
a  wise  discretion,  and  in  the  same  connection  he 
pointed  out  that  iu  many  towns  a  considerable 
saving  can  be  effected  by  a  more  scientific  use  of 
waste  products.  True,  it  is  probably  only  in  the 
larger  towns  that  the  collection  and  sale  of  scrap 
iron,  bottles,  and  tins  can  be  made  to  pay,  but 
even  in  small  districts  the  separate  collection  of 
waste  paper  may  be  good  business  in  these  days 
of  high  prices.  Thus,  in  J\lr.  Siddalls'  own  dis- 
trict the  sej)arat€  collection  of  waste  paper  has 
been  earned  out  for  some  four  years  past.  It 
will  thus  be  seen  that  it  was  not  introduced  as  a 
measiu'e  of  war  economy,  and  the  original  saving 
was  confined  to  a.  reduced  cost  of  haulage  to  a 
tip  which  is  about  H  miles  distant.  Since  the 
war,  however,  prices  have  risen  to  such  an  extenfc 
that  the  past  six  months'  working  have  produced 
a  revenue  25  per  cent  in  excess  of  the  whole  cost 
of  collection  in  addition  to  the  saving  on  haulage. 
Mr.  Siddalls  also  referred  to  the  eff'ect  of  the  war 
on  the  house-to-house  inspection  under  the 
housing  regulations  of  the  Housing  and  Town 
Planning  Act,  1909.  It  will  be  remembered  that 
the  Local  Government  Board  have  suggested  by 
cu'ciilar  that,  while  not  unduly  relaxing  the 
standard  of  public  health  administration,  local 
authorities  should,  as  far  as  possible,  refrain 
from  requiring  the  execution  of  work  the  cost  of 
which  has  to  be  borne  by  private  individuals, 
unless  .the  work  is  urgently  necessary  for  the 
removal  of  nuisances  or  the  protection  of  health. 
There  is  some  danger  in  certain  quartei"s  that  this 
circular  may  be  used  as  an  excuse  for  lax  adminis- 
tration, and  that  in  consequence  returning  soldiers 
may  find  awaiting  them  unattractive  and  in- 
sanitary homes.  It  is  worth  emphasising  there 
fore  that  it  is  the  duty  of  local  sanitary  autho- 
rities at  once  to  deal  with  and  remedy  all  cases 
where  any  insufficient  or  insanitai'y  drainage,  want 
of  proper  closet  accommodation,  improper  water 
supplj^  or  overcrowding  is  found  to  exist.  Mr. 
Siddalls  is  to  be  congratulated  on  having  enabled 
his  hearers  to  look  at  an  old  subject  from  a  new 
point  of  view. 

*  «  * 

Writing  in  the  current  issue 

Housing  ^.  J  ^j^^  Journal  of  Sfnfe  Medicine, 

in  Edinburgh,      ^j^.    -^yiiUg,^     Brown,     ex-Lord 

Provost  of  Edinburgh,  describes  the  housing 
policy  which  has  been  pm'sued  by  the  corporation 
of  that  city,  and  points  out  the  special  difficulty 
that  has  been  experienced  in  dealing  with  the 
problem  as  it  affects  the  very  poor — and  also  the 
profligate  and  vicious  class.  Three  large  schemes 
have  been  carried  out  in  Edinbm-gh  under  Pai-t-  I. 
of  the  Housing  of  the  Working  Classes  Act,  1890. 
Before  these  %Vere  undertaken  the  conditions  under 
which  the  poorer  citizens  of  the  "  Queen  of 
Cities  "  were  compelled  to  live  were  notoriously 
bad,  but  here,  as  in  other  places,  a  forward  housing 
policy  has  been  reflected  in  a  considerably  reduced 
death-rate.  The  first  of  the  schemes  referred  to 
was  promoted  in  1893,  and  comprised  ten  ini- 
healthy  areas  iu  various  parts  of  the  city.  This 
was  followed  in  1898  by  a  second  scheme  for  two 
areas  at  Stockbridge  and  Portobello  respectively, 
while  in  1900  a  f  lu-ther  scheme  was  initiated  which 
included  the  notorious  Greenside  area.  After 
these  operations  were  completed,  a  most  notice- 
able improvement  resulted,  which  (in  the  words 
of  Sir  William  Brown)  afieeted  not  only  the  sani- 
tate conditions,  but  also  the  cZo.«.s  and  conduct  of 
the'  inhahitants  in  the  areas  concerned.  The 
change  in  class  was  not  due  to  any  lack  of  effort 
on  the  part  of  the  authorities  to  rehouse  those 
actually  displaced  by  the  various  clearances.  On 
the    contrary,  in    all    cases    these    persons    have 
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received  a  preference  as  tenants  of  the  new  dwell- 
ings. In  the  vast  niaji  litv  of  eases,  however,  the 
offer  has  been  refused,  and  accommodation  has 
been  sought  elsewhere  An  example  is  afiorded 
by  the  ease  of  Greenside,  where  a  list  of  tenants 
to  be  evicted  was  carefully  examined,  each  tenant 
was  visited  and  a  hmiso  offered  at  Portsburgh. 
Only  two  tenants  came  to  see  the  new  houses,  and 
these  they  declined  on  the  ground  that  there  was 
too  much  light.'  The  elass  which  loves  the  dark- 
ness rather  than  the  liirhfc  obviously  cannot  be 
catered  for  directly  in  any  municipal  housing 
seheme,  tuid  must  piiueipally  be  dealt  with  by 
means  of  closing  orders.  Nevertheless,  the  larger 
policy  is  amply  justifieil  by  it^s  beneficent  effect 
on  the  death-rate.  In  l',dinburgh  this  has  fallen 
during  the  last  forty  .\rars  from  "iT'S  to  14';:5  per 
l.CMH),  and  he  would  \"-  a  bold  man  who  would 
deny  that  improvement  iu  housing  conditions  has 
been  one  of  the  main  lectors  in  bringing  about 
this  reduction.  It  nuist  be  remembered  too  that 
these  figures  relate  t<>  the  city  as  a  whole.  In 
the  actual  are«s  dealt  with  the  results  are  far 
more  striking,  exami)lrs  being  a  reduction  from 
3tj  to  171  per  l.fKH)  in  the  Lawnmarket  district 
and  from  53  to  24  per  1  ,(XK)  at  Tron  Square  and 
High  School  Yards. 


Security  of  Tenure 
in  Ireland. 


Seeiu'ity  of  tenure  for  the 
muuieipal  engineer  may  not 
be  within  the  range  of  practical 
jiolitics  so  far  as  Great  Britain  is  concerned,  but, 
as  was  mentioned  b\  Mr.  J.  H.  Drew  in  his 
Hhu'kpool  paper  reeriii  l,e,  a  form  of  security  has 
been  in  existence  in  lii  land  for  some  years  past. 
.\s  may  bo  sup])<)sed,  this  protection  is  not 
bestowed  upon  the  ntficial  gratuit<Hisly,  for  it 
carries  with  it  the  statutory  right  of  the  lj<K"al 
(rovernment  Hoard  fm  Iretand  to  insist  u|)on  a 
standard  of  eligibility  f"i-  architects,  engineers,  or 
surveyors  engaged  by  lociil  authorities.  How  the 
rule  works  in  so  far  as  its  security  aspect  is  :-on- 
ce'rned  is  illustrated  iu  the  proceedings  recently 
of  tile  Waterford  ("ouut\  Council.  .\  proposal  Wius 
to  be  submitted  for  Ihr  increase  of  the  salaries  of 
the  a-ssistant  county  surveyors,  and  the  ehainiian, 
-Mr.  Thomas  Power,  in  tin'  course  of  an  exjihuiatorN 
speech,  said:  "There  is  another  |)oint.  Tluit  is 
tiiat  even  if  you  fail  to  come  to  an  agreement  with 
the  assistants  with  ii^ard  to  their  request  for 
increases  of  salaries,  tie  y  can  appeal  to  the  Local 
Govemmont  Hoard  iiHlr|iendent  of  you.  This  was 
done  once  before  in  the  instance  of  the  late  county 
surveyor.  He  applied  lor  an  increase  here  which 
was  refused.  Then  \\<-  applied  to  the  L^x^al 
Government  Board  for  r.dress,  and  tliey  sent  down 
an  inspector.  The  ius|iector  recommended  the 
ine«*ase  he  sought  for,  and  he  got  it.  The  assist- 
ants now  would  unieli  prefer  this  matter  to  be 
settled  by  you  than  that  they  should  seek  for 
redress  anywhere."  It  is  notewortliy  that  the 
assistant  county  surveuits  were  voted  increases  of 
salary  by  the  count.\-  e  .unci]  after  an  exceptionally 
business-like  debate,  in  the  course  of  which  not  a 
single  councillor  resort-  d  either  to  personalities  or 
to  passionate  protest  ai  ions  on  behalf  of  the  inte- 
rests of  the  poor  rali|ia\er.  Whether  this  happy 
result  was  due  to  tie-  knowledge  that  the  officials 
were  not  entirely  at  tip  ir  mercy  we  need  not  sto]) 
to  inquire,  but  it  sr-  ins  undeniable  that,  tlianks 
to  the  status  confericd  by  the  law  in  Ireland,  the 
municipal  and  count;,  -urveyors  occupy  a  favoured 
position  eomi)ared  wiiii  their  brethren  in  (.ireat 
Britain. 

♦  *  » 

'liie  progress  which  has  been 
Sludge  Disposal.     !,,:,.]•■   towards   the  solution  of 
till      ludge  problem  by  means 
of  the  activated  slu'i^:"  process  of  sewage  treat- 
ment has  caused  many  (o  entertain  great  expecta- 


tions, which  may  be  fulfilled  to  a  large  extent  in 
due  eoui-se.  Meanwhile,  and  for  many  years  to 
come,  there  will  be  a  large  number  of  worlis  where 
oth.er  methods  will  liave  to  be  adopted.  So  far  as 
can  be  gathered  from  various  sources  the  digestion 
of  sludge  after  se[)aration  from  the  sewage  has 
been  found  to  work  successfully.  At  Birmingham 
this  was  done  by  jiumping  out  the  sludge  from 
the  preliminary  settling  tanks  into  comparatively 
shallow  digesting  ttuiks,  and  so  far  as  we  are 
av.-are  this  system  is  still  in  operation  there  with 
satisfactory  results.  Other  systems  in  which  the 
sludge  is  allowed  to  digest  separately  are  the 
Travis  hydrolytie  tank  and  the  Imhoft'  tank.  In 
the  Travis  tank  oidy  a  anmW  portion  of  the  sewage 
flows  through  the  digestion  chamber,  while  in  the 
Imhoft'  tank  the  sewage  is  entirely  separated  from 
thy  sludge.  A  considerable  number  of  Imhoff 
tanks  have  been  in  operation  for  some  time, 
especially  in  the  I'nited  States,  with  good  results, 
but  it  appeai-s  from  tui  article  in  Engineering 
RreurJ,  which  is  i)rinted  on  another  page,  that 
attempts  are  being  made  to  overcome  certain 
difficulties  which  have  lU-isen  in  connection  with 
these  tanks  by  removing  the  partly  digested  sludge 
at  frequent  intervals  and  subjecting  it  to  further 
digestion  in  a  separate  tank. 

The  details  given  in  the  article  are  very  inte- 
resting, and  are  worthy  of  caioful  study. 
Unfortuiuitely  the  method  reconmiended  involves 
pumping  —  ft  troublesome  matter  when  dealing 
with  sludge,  and  necessitating  an  increase  in  the 
cost  of  mainteniinee  which  every  sewage  works 
engineer  does  his  ulmost  to  avoid.  One  of  the 
great  advantages  of  the  Imhoff  method  of  sewage 
treatment  is  that  the  sewage  is  kept  as  fresh  as 
possible,  and  is  not  fouled  by  the  products  of  the 
•anaerobic  decomposition  of  the  sludge,  so  that  its 
subsequent  treatment  on  filters  or  otherwise  is 
ciuried  out  with  the  letist  possible  risk  of  creating 
a  nuisance.  Where  siifKeient  fall  is  available  the 
separatif>n  and  septii-ato  digestion  of  the  sludge 
can  be  ai-rangexi  without  pumping,  but  there  are 
so  few  ctises  whore  this  is  passible  that  the  ques- 
tion of  its  adoption  will  involve  careful  considera- 
tion of  the  increase  in  the  cost  of  maintenance 
due  to  the  necessity  of  pum])iug  the  sludge. 


As  a  result  of  the  rt^cognition 
Corrosion  ^^_^_^^,  ^j^  ^.^,.^^.^  .^^^^^   .,j.  y^^,  ^^^^^ 

Research.  j.^^_.  .^  jij^^.^ygij  ..scientific  investi- 

gation into  the  (piestion  of  the  con-osion  of  con- 
denser tubes,  a  Corrosion  Research  Committee 
was  set  up  by  the  Institute  of  Metals.  Research 
has  up  to  the"  present  been  conducted  at  Liverpool 
University,  and  three  valuable  reports  have  been 
issued.  An  exteirsion  of  the  operations  of  the 
committee  has  recently  been  rendered  possible 
owing  to  the  receipt  of  a  substantial  grant  in  aid 
from  the  Government,  and  by  an  excellent 
arrangement  it  has  been  decided  that  the  com- 
mittee should  ill  future  conduct  its  operations  in 
the  Southwick  power  station  of  the  Brighton  Cor- 
poration. The  ad\  aiitage  of  the  new  venue  arises 
from  the  fact  that  the  Southwick  power  station 
is  on  the  coast,  and  thus  affords  facilities  for  the 
use  of  sea  water  l)y  the  committee's  plant. 
Indeed,  it  may  be  stiid  that  in  future  there  will 
be  a  State-aided  corrosion  research  station  work- 
ing under  almost  ideal  conditions  as  regards 
supplies  of  water  and  power  and  atmosphere. 
The  offer  of  the  eori)oration  was  made  at  the 
instigation  of  Mr,  .lohn  Christie,  m.i.e.k.,  to  whom 
gi-eat  credit  is  dtn',  and  their  action  in  thus 
associating  themselves  with  this  work  should  set 
an  example  to  municipal  and  other  bodies  of  the 
possibility  of  assisting  in  that  co-ordination  of 
scientific  and  industrial  research  that  it  is  one  of 
the  main  functions  of  the  Government  Research 
Council  to  effect. 
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Road  Board  Laboratory  Tests. 

By  H.  P.  MAYBURY,  m.inst.c.e.,    COLONEL  R.  E.  CROMPTON,  r.e.,  and  DR.  T.  E.  STANTON. 

TTho    following    report    on    teats    carried    out    in    the    road    testine    machine    at     the     Road     Board 
aoratory,    Teddington.    appears    in    the  form    of  an    appendix    to   the    Board's  fifth    annual    report,    a 


Laboratory 

brief  notice  of  which  was  given 


our  issue  of  last  week.] 


The  testing  of  road  materials  under  the  instruc- 
tions of  the  board  was  begun  in  the  course  of  the 
year"  1911.  In  addition  to  laying  down  many  kinds 
of  surface  materials  on  test  lengths  of  a  road  at 
Sidcup  and  elsewhere,  laboratory  apparatus  for  test- 
ing the  qualities  of  road-stone  was  ordered  from  the 
United  States  and  installed  in  the  board's  depart- 
ment of  the  National  Physical  Laboratory  at  Ted- 
dington. 

Later  in  the  year  it  was  seen  that  this  laboratory 
plant  might  be  advantageously  supplemented  by  a 
form  of  testing  machine  in  which  road  material 
could  be  laid  down  as  if  it  were  a  part  of  an  actual 
roadway,  and  subjected  to  the  rolling,  hammering, 
and  abrasive  action  of  loaded  wheels  driven  over  it 
at  speed.  This  appears  to  be  a  mode  of  testing 
which  in  some  respect  affords  a  more  accurate  means 
of  comparison  of  certain  qualities  of  these  materials 
than  is  possible  when  the  material  to  be  tested  is 
laid  in  the  open,  exposed  to  the  varying  conditions 
of  moisture  and  varying  temperature  of  our  climate, 
and  to  irregularity  of  traffic,  for  these  varying  condi- 
tions render  accurate  comparisons  difficult,  so  that 
the  comparisons  which  can  be  made  between  the 
materials  tested  are  necessarily  uncertain  and  largely 
a  matter  of  individual  opinion. 

The  design  for  the  road  machine  was  prepared, 
and  after  delays  caused  by  the  novelty  of  the 
problem,  it  was  set  to  work  on  preliminary  tests 
during  the  summer  of  1913. 

The  results  of  the  more  recent  tests  afford  valuable 
information  to  which  the  attention  of  road  authori- 
ties, engineers  and  surveyors  may  be  called.  In 
addition  to  showing  that  these  bituminous  surfaces 
when  carefully  made  and  laid  are  likely  to  be  durable 
and  economical,  the  tests  appear  to  throw  light  on 
several  of  the  causes  of  past  failures,  and  indicate 
means  by  which  such  failures  may  be  avoided  or 
minimised  in  future. 

THE    ROAD    TESTING    MACHINE. 

The  road  testing  machine  consists  of  a  revolving 
frame  supported  on  wheels  running  on  a  test  path. 
The  circular  lest  path  is  34  ft.  diameter,  and  has  a 
working  width  of  2  ft.  The  road  material  is  laid 
down  on  a  concrete  foundation.  On  the  surface  to 
be  tested  the  machine  revolves  at  any  desired  speed, 
but  when  steel  tyres  are  used,  as  has  hitherto  always 
been  the  case,  this  nuist  not  exceed  7  miles  an  hour. 

The  road  machine  framework  is  supported  by  eight 
wheels,  each  3  ft.  3  in.  diameter  by  3  in.  tyre  width. 
Each  of  these  eight  wheels  is  driven  by  its  own 
electric  motor,  so  that  the  action  on  the  test  surfaces 
is  nearly  the  same  as  that  of  a  driving  wheel  of  a 
motor  lorry  loaded  to  the  same  weight.  In  most 
cases  the  weiglxt  per  inch  of  tyre  width  has  been 
about  470  lb.,  but  during  the  consolidation  stage  this 
has  been  sometimes  increased  to  750  lb.,  which  is 
approximately  the  maximum  allowed  by  the  Local 
Government  Board  regulations. 

The  test  surface  may  be  kept  either  perfectly  dry 
or  it  may  be  sprayed  to  any  desired  degree  of  wet- 
ness, and  as  •wetted  surfaces  can  be  tested  to  destruc- 
tion sooner  than  when  the  track  is  kept  dry,  the 
wet  test  has  now  become  the  standard  of  compari- 
son. During  a  wet  test  the  whole  of  the  material 
worn  off  by  attrition  can  be  collected  and  weighed, 
and  thus  the  loss  of  material  from  actual  wear  can 
be  accurately  measured.  The  temperature  of  the 
test  room  may  l>e  maintained  at  any  desired  point 
Ijetween  that  of  the  summer  and  winter  seasons, 
and  as  bituminous  materials  soften  and  show  the 
least  resistance  to  deformation  during  the  summer 
months,  a  temperature  approaching  that  of  summer 
has  generally  been  maintained. 

* 

HOW   TESTS    ARE    CARRIED    OCT. 

The  tests  are  now  <sirried  out  in  the  following 
manner:  A  manufacturer  of  road  material,  or  a  road 
authority  desiring  to  have  his  material  tested,  sends 
about  3  tons  of  it  ready  mixed,  in  a  motor  wagon, 
so  covered  and  protected  from  loss  of  heat  that  it 
can  be  delivered  at  a  sufficiently  high  temperature, 
which  is  usually  from  3<K)  deg.  to  330  deg.  Fahr.,  to 


be  soft  and  pliastic  enough  to  l>e  properly  laid  and 
finished.  The  hot  material  is  filled  into  the  track, 
then  levelled  by  raking  to  the  depth  required  to  con- 
solidate it  to  a  finished  carpet  li  in.  thick;  the  con- 
solidation 'is  then  carried  'out  by  rolling  it  with  the 
machine,  or  by  hand  rolling,  or  by  tamping,  as 
makers    prefer. 

At  the  time  the  track  is  laid  test  samples  are  made 
in  separate  moulds  and  preserved  for  reference.  The 
machine  is  then  started  and  run  on  the  new  surface 
with  a  gradually  increasing  load  until  about  4,000 
to  6,000  tons  per  yard  of  width  have  rolled  over  it — 
this  is  called  the  consolidation  period. 

The  test  proper  then  commences— the  machine  is 
run  at  a  load  of  470  lb.  per  inch  of  width  at  a  rate 
of  about  2,200  tons  per  yard  of  width  per  hour;  the 
running  hours  are  about  eight  per  day,  the  track 
being  kept  wet-  all  the  time.  The  condition  of  the 
track  ie,  ob.^erved  twice  a  day  or  oftener,  and  any 
defects  which  may  appear  are  entered  ou  the  test 
sheets.  The  material  worn  off  by  attrition  is  collected 
as  mud,  dried  and  weighed.  In  most  cases  with  good 
material  a  well-laid  .surface  remains  smooth  and 
polished  and  but  slightly  marked  until  about  200,000 
tons  i>er  yard  of  width  have  rolled  over  the  track. 
Generally  about  this  stage  wave-like  markings  Ijegin 
to  appear.  These  gradually  extend  themselves  until 
at  400,000  tons  the  surface  becomes  considerably 
waved,  so  that  the  vibration,  caused  and  communi- 
cated to  the  machine  and  building  is  excessive,  and 
the  test  is  then  considered  complete.  Plaster  casts 
are  then  taken  to  record  the  shape  and  the  condition 
of  the  road  surface — usually  one  of  these  is  taken 
at  the  worst  point  where  the  surface  is  most  waved, 
and  another  at  the  point  where  it  is  smoothest. 
Test  pieces  are  cut  out  and  their  density  compared 
with  the  'first  set  of  samples_,  so  that  the  increase  of 
density  during  the  test  can  be  recorded. 

FOUR    SETS    OF   TESTS. 

The  four  sets  of  tests  now  published— three  of 
these  showing  good  results  and  one  a  failure  due  to 
well  understood  causes— show  that  upwards  of  400,000 
tons  i>er  >ard  of  width  can  be  obtained  in  this 
machine,  and  as  makers  gain  experience  by  watch- 
ing the  l>ehaviour  and  relative  deformation  of  their 
material  during  the  various  stages  of  consolidation 
and  subsequent  deformation,  it  appears  quite  reason- 
able to  expect  that  further  progress  will  be  made. 

The  above  results  should  be  considered  as  labora- 
tory tests  purposely  made  as  destructive  as  possible 
so  as  to  be  of  value  for  comparison  of  wear-resisting 
properties.  Some  of  the  materials  have  l>een  in  prac- 
tical use  for  a  cnansiderable  time,  and  have  already 
carried  under  ordinary  traffic  conditions  a  weight 
of  traffic  in  excess  of  that  shown  in  these  tests.  The 
laboratory  figures  must  always  l>e  regarded  as  rela- 
tive and  not  as  indicating  the  weight  of  traffic  which 
the  materials  will  carry  when  laid  on  the  road. 

The  principal  figures  of  the  four  tests  are  shown 
arranged  in  four  vertical  columns  in  Table  I.,  so  that 
the  nature  and  quantity  of  the  materials  used  and 
the  rolling  load  carried  in  tons  per  yard  of  width 
being  arranged  side  by  side,  can  be  readily  com- 
pared. It  will  l>e  seen  that,  as  was  expected,  as  the 
test  goes  on,  the  density  of  the  material  measured 
by  its  specific  gravity  gradually  increases;  this,  of 
course,  is  not  regular  throughout  the  thickness  of 
the  material,  but  is  generally  greatest  at  its  upper 
surface. 

As  would  Ije  expected,  tests  for  water  absorption 
which  are  carried  out  by  cutting  samples  from  the 
track  at  the  end  of  the  test  and  .soaking  them  in 
water  for  a  period  of  three  months,  noting  their 
increase  in  weight  at  the  end  of  the  soaking  period, 
show  that  the  water  absorbed  is  to  .some  extent  in 
proportion  to  the  percentage  of  voids  in  the  material 
indicated  by  the  difference  between  the  specific 
gravity  of  the  consolidated  material  and  its  s])eciflc 
gravity  calculated  as  if  it  were  absolutely  free  from 
voids. 

Additional  tests,  such  as  resistance  to  impact,  have 
not  yet  Been  carried  out  sufficiently  fast  to  enable 
them  to  be  valuable  as  indications  of  over-hardness 
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or  brittleness,  but  as  far  as  they  liave  gone  they 
seem  likely  to  have  considerable  value. 

During  the  course  of  the  tests  longitudinal  and 
transverse  sections  were  taken  of  the  surface  of  the 
road.  A  special  ajiparatus  was  constructed  to  do 
this  by  which  the  amount  of  the  vertical  displace- 
ment was  doubled ;  the  formation  of  hollows  was 
therefore  easily  detected.  The  amounts  of  the  defor- 
mation given  in  Table  I.  were  obtained  from  the 
sections  with  the  aid  of  a  planimeter. 

We  have  confined  the  particulars  set  forth  in  this 
report  to  the  tests  commencing  with  test  road  No.  9. 
The  previous  tests  carried  out  were  experimental, 
being  maii.ly  intended  to  determine  the  best  working 
conditions  for  the  testing  machine,  and  we  imder- 
stand  that  you  have  decided  that  it  would  be  unfair 
to  publish  the  details  of  these  preliminary  tests  in 
comparison  with  test  No.  9  and  subsequent  tests, 
tlie  results  of  whicli  can  lie  relied  on  as  accurate. 


SCHOOL  BUILDING  IN  SOUTH  AFRICA. 


The  accompanying  photographic  view  illustrates 
an  interesting  type  of  school  building  which  has 
been  erected  by  the  education   aiithorities  of  Cape 


PUBLIC  WORKS  LOAN  BOARD. 


ANNUAL  REPORT. 

In  their  report  for  the  year  1915-16  the  Public 
Works  Loan  Board  state  that  in  accordance  with  the 
arrangements  made  with  the  Treasury  they  have 
granted,  loans  only  where  it  could  be  shown  that  their 
purpose  was  (a)  urgently  necessary  in  the  national 
interest  for  the  furtherance  of  the  war,  or  (I)  of  urgent 
necessity  for  reasons  of  public  health. 

The  board  have  tlius  .continued  their  policy  of 
assisting  in  curtailing  capital  expenditure  and  fresh 
borrowings  by  local  authorities  and'  others,  in  view 
of  the  necessity  of  preserving  the  capital  resources 
of  the  country  in  the  national  interest.  Sanction 
has  only  lieen  given  to  loans  which  satisfied  the  above- 
stated  conditions,  and  the  effect  of  these  restrictions 
has  been  very  materially  to  reduce  the  amount 
advanced  by  the  board  during  the  year. 

Of  the  new  loans  granted  during  the  year,  and 
amounting  to  £1,152,716  (as  compared  with  £4,973,855 
during  the  previous  year),  no  less  than  £554,328  repre- 
sents loans  under  the  Housing  of  the  Working  Classes 
Acts  for  providing  dwellings  for  munition  workers  in 
various  centres,  leaving  only  £598,-388  as  the  whole 
of  the  other  loans,  £16, .532  of  which  sum  was  granted 
to  county  associations  under  the  Territorial  and  Re- 
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Town  at  a  cost  of  £14,5<10.  Accommodation  is  pro- 
vided  for  6<)0  children. 

All  the  conditions  called  for  a  compact  plan,  and 
thus  the  building  evolved  inself  into  the  following 
form :  The  classrooms  are  grouped  round  a  central 
courtyard,  and  are  carried  up  two  floors.  Two 
entrances,  are  provided,  each  giving  on  to  a  staircase 
which-  communicates  with  both  floors.  The  fall  of 
the  ground  has  been  adapted  in  siich  a  way  that  on 
the  lower  ground  level  are  found  cloak-rooms  for 
boys  and  girls,  .separate  covered  playgrounds  for  both 
sexes,  woodwork  room,  two  large  kindergarten 
rooms,  cookery  rooms,  four  classrooms,  in  addition 
to  a  snug  room  for  tlie  principal  and  one  for  the 
women  teachers.  The  first  floor  contains  nine  class- 
rooms, together  with  a  library  and  a  room  for  men 
teachers. 

The  architects  are  Messrs.  Herbert  Baker  and 
Kendall,  and  the  contractor  is  Mr.  J.  L.  Drake,  of 
Cai>e  Town. 

The  Kahn  system  of  reinforced  concrete  was  used 
in  the  construction  of  the  building. 


serve  Forces  Act,  1907,  the  Imlk  of  the.  remaining 
£581,856  representins;  unavoidable  expenditure  in- 
curred in  respecl;  of  contracts  entered  into  before  the 
war,  only  a  small  proportion  being  due  to  expendi- 
ture of  urgent  necessity  for  reasons  of  public  healUi. 
The  advances  actually  made  by  the  Iward  during 
the  year  numbered  842,  the  whole  amounting  to 
,€1,864,224,  as  compared  with'1.982  advances  for  sums 
amounting  to  £4,698,602  in  1914-15.  Of  the  t,otal  for 
the  past  year,  £1,864,224  was  advanced  on  security  of 
local  rates,  and  the  remainder  on  the  security  of 
])roperty. 


PudlO.— The  filtration  of  w'aleitUruiigh  leaky  rail- 
way bridges  has  ennaged  the  attention  of  railway 
engineers  for  many  years.  We  are  informed  that  the 
North-Eastern  Railway  have  been  exiierimenting  with 
renderings  of  Pudloed  cement  upon  two  of  their  rail- 
way bridges  at  Bridlington  and  Whitby  respectively, 
and  that  the  engineer  has  exjiressed  his  satisfaction 
with   the  result. 
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Separate  Sludge   Digestion  and  improved   IMixing  in 

imIiofF  Tani(.* 


Bv   DE,   IMHOFF. 


The  most  modern  aiul  the  most  widely  used 
methods  of  sewage  treatment  show  an  unmistakable 
tendenoy  to  keep  the  s<>\v:ii:e  as  fresh  as  possible,  to 
remove  the  settled  sliidtri-  from  the  settling  chanilier 
as  rapidly  as  possible,  an.l  to  cause  this  sludge  svib- 
sequently  to  undergo  a  pi. k ess  of  anaerobic  decom- 
position in  a  separate  chamber.  Imhoff  tanks  are 
included  in  this  category.  The  characteristic  of  an 
Imhoff  tank  is  that  it  is  composed  of  a  sludge 
chamber  situated  under  a  settling  chaml>er  and  so 
connected  with  the  settliii'_  chamber  by  means  of  a 
slot  as  to  permit  the  sen  ling  sludge  to  slide  by 
gravity  from  the  latter 
to  prevent  any  flow  of 
chamber. 

Objection  has  sometimes 
tanks  on  the  ground  that 
storied  construction,  witli 
and  expense;  and  atteni|its  have  frequently  been 
made  to  secure  the  advantages  of  Imhoff  tanks  by 
placing  a  sedimentation  diamber  and  a  sludge- 
digestion  chamber  side  by  side  and  then  pumping 
the  sludge  from  the  fornur  to  the   latter  as  a   sub- 


the  former,   but  so   as 
•age   through    the    sludge 

l>een    made    to    Imhoff 
they     necessitate     two- 
its    attendant   difficulties 


Improvi.ii   Form  op  Sludge  Tank. 


stitute  for  the  gravity  flo 
ever,  many  difficulties  lia\ 
of  these  attempts,  and  it  i 
difficulties  have  been  ubvi 


in  Imhoff  tanks.    How- 

■  develo|>e(l  in  the  cour.se 

■  only  recently  that  the.se 
I  ted. 


SEPARATE    .SI,Tn.,E    DIGESTION. 


In  the  following  disr 
described  in  which  the 
sludge-digestion  chamlxr 
and  in  which  it  has  l<i 
keep  the  sewage  fresh  an 
factorily.  All  apparatus 
constructed  and  operate 
large   municipal   sewage 

The  difficulties  whicli 
lion  with  separate  slu' 
They  relate  to  the  settlii 
sludge  chamter.  The  ]• 
the  .settling  chaml>er  is  t< 
So  frequently  and  so  a 
maintenance  of  the  sew 
The  older  type  of  plant, 
pump  out  the  total  wate 
time  sludge  is  removed, 
a.H  this  type  of  plant  is  i 


-sion,  apparatus  will  Ije 
-etying  chamber  and  the 
are  situated  side  by  side 
n    found    fKissible   Iwtli    to 

to  digest  the  slitrlge  satis- 
lerein   described   lias   been 

on   a   practical    basis   in 
I  ants, 
lave  developed   in   connee- 

•    digestion    are    twofold. 

chamber  and  also  to  the 
ililem  in  connection  with 
remove  the  slud^re  from  it 
ipletely  as  to  insure  the 
ie  in  a  fresh  condition. 
n   which  it  is  necessary  to 

content  of  the  tank  each 

ill  not  be  di.scus.sed  here. 
t  practical.    There  is  only 
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one  other  form  uf  plant,  and  in  this  form  the  sludge 
is  removed  from  the  tank  without  discharging  the 
supernatant  liquid.  The  invert  of  the  sedimentation 
chamber  in  designs  of  this  kind  must  be  divided 
into  one  or  more  sumps  and  a  sludge-discharge  pipe 
inserted  for  each  sump  so  that  its  lower  end  reaches 
to  the  lowest  end  of  the  sump.  In  the  operation  of 
plants  of  this  kind  it  has  developed  that  the  sludge 
cannot  all  be  removed,  but  that  a  considerable  por- 
tion always  remains  stiekinp;  to  the  walls.  In  addi- 
tion, the  inevitable  funnelling  of  the  sludge  in  the 
sump  and  the  consequent  discharge  of  water  with 
the  sludge  unnecessarily  increase  the  water  content 
of  the  latter.  The  residue  of  sludge  which  remains 
in  the  sedimentation  chamber  decomposes,  gasifies. 
floats  to  the  surface,  an<l  may  thus  escape  with  the 
effluent. 

In  the  accompanying  drawing  these  difficulties 
have  been  avoided  by  tlie  addition  of  a  hood  above 
each  sludge  sinnp.  The  jire.sence  of  this  hood  makes 
it  unnecessary  to  remove  all  of  the  sludge  at  each 
operation.  Even  if  the  remaining  sludge  should 
becom©  septic  and  float  it  would  he  confined  to  the 
hood  and  not  endanger  the  effluent. 
In  effe<'t.  it  would  rise  to  the  surface 
inside  the  hood,  sooner  or  later  give 
up  its  ga.-es,  and  finally  sini  again, 
to  be  removed  with  the  next  sludge 
discharge.  Inasmuch  as  the  sludge 
is  never  completely  removed,  it  is 
impossible  for  water  to  break  through 
and  esiape  with  the  discharging 
sludge. 

In  addition  to  this  device,  which 
makes  it  ijossible  to  obtain  sludge  of 
relatively  low  moisture  content  and 
simultaneously  to  keep  the  sewage 
fresh,  therft"  are  also  a  number  of 
other  new  features  included  in  the 
drawing.  The  tank  is  cylindrical  and 
its  invert  is  conical.  Such  a  design 
permits  the  same  slope  at  all  points 
of  the  invert  and  causes  the  sludge  to 
slide  uniformly  toward  the  lowest 
point.  Statically,  also,  this  form  of 
tank  is  the- best.  It  makes  possible 
the  use  of  thinner  reinforced-concrete 
walls  than  any  other  design,  since  it 
is  exactly  adapted  to  receive  the 
stresses  produced  by  the  upward 
pressure  of  ground  water  and  by  the 
radial  pressure  of  the  liquid  contents. 

FLOW     HORIZONTAL. 

The  direction  of  sewage  flow  in  the 
tank  is  horizontal  and  not  downward 
and  iipward,  as  has  hitherto  been 
usual  with  circular  tanks.  The  down- 
ward and  jxpwaTd  direction  of  flow 
has  l>een  found  to  be  inferior  from  the  stand- 
imint  of  percentage  removal  of  settleable  solids. 
'Nor  does  the  sewage  flow  from  centre  to  cir- 
cumference as  in  the  past.  It  flows  from  one  side 
of  the  tank  to  the  other,  so  as  to  produce  a  longer 
flow  line  and  at  the  same  time  to  eliminate  a  con- 
siderable portion  of  the  excessively  long  circum- 
ferential effluent  channel.  This  form  of  tank 
therefore  apijroaclies  most  nearly  an  ideal  design 
from  the  three  standjjoints  of  statics,  sewage  sedi- 
mentation and  sludge  removal.  The  drawing  shows 
two  tanks  combined  as  one. 

The  decomposition  of  sewage  sludge  in  .separate 
chambers  was  first  believed  possible  in  shallow,  flat- 
bottomed  tanks.  It  was  thought  that  it  would 
simply  be  necessary  to  pump  the  sludge  into  these 
tanks  and  allow  it  to  remain  until  sufficiently  de- 
composed. All  attempts  of  this  kind  have,  so  far  as 
I  am  aware,  failed.  The  sludge  in  the.se  tanks  pro- 
duces unpleasant  odours,  and  takes  a  long  time  to 
decompose  to  anything  like  a  condition  in  which  it 
can  be  dried  without  nuisance. 

A  properly  designed  sludge-digestion  plant  should 
l)e  one  in  which  the  .-ludge  takes  only  a  few  months 
to  decoiMixise  to  a  condition  in  which  it  dries  easily 
and   without  producing  a  nuisance.     Neither   should 
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any  foul  odours  be  produced  in  such  a  plant  during 
the  process  of  decomposition.  These  requirements 
have  l>een  satisfied  in  Iiiihoft  tanks,  aud  it  seems 
logical,  therefore,  t-o  imitate  artificially  in  the 
separate  digestion  ))rocess  the  conditions  obtaining 
in  an  Imhoff  tank,  The  design  shown  in  the  drawing 
is  the  result  of  a  s\i€cessful  attempt  t<>  imitate  these 
conditions. 

PROMOTE  GROWTH  OP  ORGANISMS. 

In  order  to  achieve  odourless  decomposition  it  is 
necessary  to  promote  the  growth  of  the  proper 
organisms  and  to  maintain  the  conditions  necessary 
for  their  existence.  With  this  in  mind  it  seems 
logical  to  feed  the  sludge  that  is  properly  decom- 
posing, and  to  iiiiiculale  the  fresh  sludge  with  the 
[)roi>er  organisms  as  soon  as  it  arrives.  This  inocu- 
lation is  necessary  so  that  the  fresh  sludge  may  not 
have  an  opportunity  of  entering  into  improper  de- 
composition— for  example,  acid  decomjiosition.  Both 
of  these  conditions  may  be  fulfilled  by  the  same 
device.  In  short,  it  is  merely  necessary  to  mix  the 
fresh  and  decomposed  sludge  in  accordance  with 
certain  rules.  Such  mixing  may  be  most  simply 
done  in  closed  pipes. 

In  the  drawing  it  will  l>e  seen  that  the  fresh  sludge 
flows  by  gravity  from  the  settling  chamber  to  an 
auxiliary  sludge  chamber.  This  chamber  is  provided 
with  a  pumj)  P,.  It  will  be  observed  also  that  a 
pipe  leads  from  the  bottom  of  the  sludge-digestion 
tank  to  a  second  pump  P^,  also  located  above  the 
auxiliary  chamber.  In  operation  the  two  pumps 
siuuiltaneously  force  Ixith  fresh  and  decomposed 
sludge  into  a  coinnion  sludge  pipe.  This  manner 
of  operation  results  in  immediate  mixture  of  fresh 
and  decomposed  sludge  in  any  desired  proportion, 
and  in  the  discharge  of  this  mixture  into  the  diges- 
tion chamber.  Further  mixing  occius  in  the  diges- 
tion chamber  itself  by  means  of  the  rising  gas 
babbles.  The  small  gas  bubbles  which  develop  ~as 
a  result  of  the  decomposition  jjroeess  remain  sticking 
in  part  to  the  sludge  particles,  and  by  increasing  in 
size  progressively  reduce  the  mass  specific  gravity  of 
the  combined  sludge  particle  and  gas  bubble  until 
it  is  less  than  that  of  water.  At  this  time,  of  course, 
the  two  rise  to  the  surface  of  the  tank. 

If  the  action  taking  place  ,on  the  inside  of  the 
digestion  chamber  could  be  observed  it  would  be 
seen  that  large  and  small  pancticles  of  sludge  are  con- 
tinuously rising  to  the  surface  of  the  tank,  there 
giving  up  theii-  gas  bubbles,  and,  once  more  heavier 
than  water,  sinking  back  to  the  sludge  layer  at  the 
liottom  of  thi-  tank.  Tliis  natural  mixing,  however, 
is  insufficient.  If  it  aloive  be  depended  upon  it  will 
be  found  that  in  a  sliort  time  a  .-cum  lavL-i  will 
develop  and  will  grow-  ttficker  and  thicker.  When, 
after  this  begins  to  take'  place,  gas-laden  sludge 
particles  rise  as  described,  they  are  not  able  to 
release  themselvr's  frnm  their  gas  bubbles  because 
of  this  impi'iiiir:ihlr  mnl  on  the  surface,  but  instead 
become  impi.sdnnl  in  it.  Little  motion  or  mixing 
takes  place  in  this  scum  layer,  and  for  this  reason 
it  will  be  found  that  the  decomposition  taking  place 
in  the  scum  layer  will  1>6  relatively  feeble — may, 
indeed,  be  an  undesirable  or  nuisance- producing 
kind  of  decomposition.  This  evil  may-  l>e  artificially 
avoided  by  constructing  in  the  digestion  chamber  a 
partition  or  apron  which  operates  in  a  similar 
manner  to  the  partition  walls  in  Imhoff  tanks.  With 
this  apron  in  place  the  gas  bubbles  are  deflected  to 
a  definite  point  or  points  in  the  tank  surface.  In 
the  drawing  this  point  is  shown  as  the  middle  of  the 
tank.  In  consequence  of  this  provision  there  will  be 
no  rising  gas  bubbles  at  any  other  part  of  the  tank 
surface,  and  any  floating  ^  sludge  there,  not  being 
continually  buoyed  up  afresh  by  rising  gas  bubbles, 
will  gradually  become  heavier  than  water  and  sink 
to.  the  bottom.  In  the  middle  of  the  tank,  however, 
to  which  point  all  of  the  gas  bubbles  are  being  de- 
flected, the  combined  stirring  _  action  of  the  gas 
bubbles  is  so  strong  as  continuously  to  break  xip  the 
scum  layer. 

It  seems  logical  also  to  make  this  part  of  the  tank 
surface  the  part  at  which  the  fresh  sludge  is  intro- 
duced, because  at  this  point  exists  the  best  oppor- 
tunity for  the  fresh  sludge  to  become  mixed  most 
quickly  and  most  uniformly  with  the  contents  of  the 
tank. 

UNIFORM    TEMPERATURE    DESIRABLE. 

Since  file  decomposition  of  the  sludge  depends 
upon  living  organisms,  it  is  necessary  to  maintain 
the  temperature  as  uniform  as  possible.  In  Imhoff 
tanks  this  occurs  naturally  by  virtue  of  the  deptli 
of.  the  tank  and  because  of  the  fact  that  the  sewage 


which  flows  through  the  settling  chaml>er  alx)ve  the 
sludge  chaml>er  is  fairly  unif<^rmly  warm.  Separate 
sludge  digestion  chaml;>ers  built  above  ground  may 
develop  difficulties.  l)ecause  it  may  not  be  possible 
without  artificial  aid  to  prevent  harmful  fluctuations 
of  temperature.  Artificial  pieans  may  therefore  in 
this  case  be  of  advantage.  In  the  drawing  are  shown 
circumferential  conduits  on  the  inside  of  the  tank. 
These  may  be  oijeratcd  either  with  warm  water  sup- 
plied from  a  central  heating  plant  or  simply  with 
sewage. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
Was  it  not  rather  startling  to  read  lately  that  a 
Dover  councillor  said  he  had  a  chemical  that  would 
kill  a  rat  at  20  yds.  ?  Was  it  surprising  that  the 
coimcil  at  once  appointed  this  gentlenum  municipal 
rat-catcher,  and  is  it  not  very  disappointing  to  read 
that  he  declined'  the  honour  ?  Should  not  the  rats 
of  Dover  wag  their  tails  with  joy  to  feel  that  such  a 
dangerous  "  Pied  Piper  of  Hamelin  "  has  not  taken 
office  ? 

«  *  •  • 

Has  the  ■  evolution  of  the  slum  been  caused  by 
devolution,  as  recently  claimed  by  Mr.  Cheverton 
Brown,  of  Hull,  the  president  of  the  National  Federa- 
tion of  Property  Owners  .'  Is  it  a  fact,  as  stated  by  him, 
that  "  all  slum  property,  when  new,  was  decent  pro- 
perty," and  that  it  became  bad  through  occupation 
by  the  "slunmier"  ?  Is  there  not  something  to  be 
said  in  favour  of  his  suggestion  that  such  idle,  filthy 
and  verminous  people  are  a  danger  to  the  State,  and 
should  be  dealt  with  luicordingly,  instead  of  proceed- 
ing against  the  landlord,  who  is  really  not  respon- 
sible ?  Would  it  not  meet  Mr.  Brown's  objections  if 
municipal  authorities  would  only  provide  housing 
accommodation  for  the  real  skimmer  and  leave  private 
enterprise  to  find  it  for  the  more  respectable  citizens  ? 

•  •  •  • 

Wliy  should  we  not  produce  all  our  power  near  the 
coalpits,  and  distribute  it  electrically,  as  proposed  by 
Mr.  Ferranti  in  his  presidential  address  to  the  Insti- 
tution of  Electrical  Kngineers  ?  Is  not  such  a  scheme 
too  enormous  for  privai,e  enterprise,  and  can  the 
Government  take  it  iip  at  present  with  all  their 
other   "  activities  "  ? 

•  •  •  • 

Was  not  the  pajier  cjii  the  security  of  tenure  and 
ilefence  of  surveyors  which  was  pre.sented  by  Mr. 
J.  H.  Drew  at  the  annual  meeting  of  the  Institution 
of  Municipal  and  County  Engineers  an  admirable 
digest  of  this  important  question  ?  Is  it  not  to  be 
hoped  that  the  coinicil  of  the  institution  will  take 
up  the  matter  afresh,  and  not  rest  satisfied  till  they 
have  induced  the  President  of  the  Local  Government 
Board  to  ]ironi:se  some, legislation  on  the  subject? 
Is  tliere  an.\  i;roiiii(l  for  the  suggestion  sometimes 
made  that,  owing  u>  the  fact  that  most  members  of 
the  council  represent  ther'larger  and  more  important 
nuniicipalities,  they  do  not  themselves  realise  the 
position  of  their  less  fortunate  brethren  ?  Who  is  to 
be  the  Don  Quixote  who  will  take  up  the  cudgels  on 
behalf  of  the  surveyors,  who  are  now  unquestionably 
in  a  precarious  position  ? 

•  •  •  * 

Is  there  not  a  considerable  point  of  importance 
which  is  sometimes  lost  sight  of  in  d'scussing  ques- 
tions of  town  planning  in  some  of  our  coal-mining 
districts — namely,  how  long  will  the  coal  which  is 
being  "  gotten  "  last,  and  what  is  to  happen  if  mines  in 
the.se  localities  have  to  be  closed  down  ?  Are  there  not 
existing  in  Yorkshire  and  elsewhere  districts  in  which 
there  are  rows  of  empty  cottages  owing  to  this  cause  ? 
Is  it  not  well  known  that  in  these  derelict  districts 
a  house  that  cost  at  least  £150  to  build  can  now  be 
bought  for  £5,  because  no  occupiers  can  be  found  ? 

•  •  •  • 

Should  it  not  be  a  slight  warning  to  .some  of  the 
architectural  enthusiasts  on  town  i)lanning  when  it 
is  .-considered  that  some  of  the  most  lieautiful  foreign 
cities  are  not  quite  so  sanitary  as  they  should  be  ? 
Who  was  it  who  once  wrote  the  following  lines,  in  the 
style  of  Pope  ? — 

"  WUit  tliougli  tlie  ro-ad-s  be  wide,  tlie  builjiugs  till— 
Neglected,  ill-kept  streets  will  spoil  it  all." 

Is   there   not   something  behind  beauty     which    is   of 
even  greater  inqxirtance  .' 
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WALLASEY'S  NEW  TOWN  HALL. 


Tlie  new  town  hall  at  Wallasey,  which  has  lieeii 
under  con^!truct:on  for  the  past  two  .\ears,  was 
informally  opened  renntly  for  inspection  by  the 
public  prior  to  its  bein^;  handed  over  to  the  Govern- 
ment authorities  for  tomporary  use  as  a  hospital. 

The  contract  for  the  luiilding  was  let  in  May.  1914. 
and  the  structure  would  have  been  completetl  by  June 
last  but  for  the  war.  At  the  latter  end  of  1915  it  was 
proixtsed  to  clo.se  down  the  buildint;  and  po.stpone  its 
completion  until  the  conclusion  of  hostilities;  but 
when  it  Ixjcanie  known  that  the  War  Dcpartiuent 
required  further  hosi>ital  .iccommodation.  the  huiUlinfr 
was  offered  to  them,  rem  tree,  and  was  gladly  ac<'eptcd 
by  them.  During  the  past  few  months  the  contrac- 
tors have  l>een  busily  cn^'aged  in  carrying  out  such 
work  in  the  building  as  is  required  by  the  niilitar>"' 
authorities  for  hospital  purposes.  It  has  been  found 
to  he  easily  adaptable,  and  makes  an  excellent  hospi- 
tal, with  accommodation  for  about  350  beds.  The 
completion  of  a  large  portion  of  the  decorative  plaster- 


in  any  way  detractini;  from  the  appearance  of  the 
buiUline. 

The  principal  enfraike,  placed  in  the  centre  of  the 
Brighton-street  Iront.  gives  direct  acce.ss  to  the 
treasurer's  department  to  the  right  and  leads,  by 
means  of  a  wide^  vaulted  corridor,  to  the  principal 
stairca.se  hall,  from  the  centre  of  which  rises  the 
grand  staircase.  The  borough  treasurer's  offices 
occupy  half  the  Brighton-street  frontage  and  the  whole 
of  the  south  wing  of  tiie  building  on  the  groimd  floor. 
The  Education  Department  is  placed  in  the  centre  of 
the  river  frontage,  and  the  Medical  Officer's  Depart- 
ment along  the  remainder  of  this  frontage  and  the 
jfreater  part  of  the  wing  facing  Queen's-road.  The 
rest  of  the  frontage  towards  Queen's-road  is  occuyjied 
by  a  large  entrance  hall  and  staircases,  which  give 
access  to  the  public  hall  on  the  first  floor.  The  stair- 
cases and  entrances  are  so  planned  that  the  public 
hall  may  be  used  quite  independently  of  the  rest  of 
the  b\ulding.  In  connection  with  the  public  haJl  an 
additional  entrance  has  been  provided  facing  the 
sqtiare. 

The   large    piililic    hall    occ\ipies    the    whole    of   the 
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Wam-askv  Town   Hall. 


]Stewart  Ba\r,  Liverpool. 


work  marble  pavings,  oak  panelling,  doors,  &c.,  has 
been  omitted  for  the  prosent,  and-  will  not  be  pro- 
ceeded with  until  after  tlie   war. 

The  new  building,  which  throughout  is  in  the 
Renaissance  style,  ha..,  fiontages  to  the  Promenade, 
Brighton-.'ilreet  and  Queen's-road,  and  stands  on  a 
site  of  over  two  acres  midway  between  the  Seacombe 
and  Egrtmont  ferries.  Tlie  building  is  set  back  about 
140  ft.  from  the  Promeiiaile,  and  is  approached  from 
the  latter  by  a  .series  of  wide  steps,  with  terraces  and 
grass  banks.  On  the  Brighton-street  frontage,  where 
the  principal  entrance  i-  placed,  a  square  is  formed 
which  is  laid  out  with  two  large  grass  plots  with 
.'pacious  footpaths  and  carriage-drives  around.  The 
frontage  to  Queen's-road  lias  been  well  set  back  from 
the  street,  giving  such  ample  space  all  round  the 
building  as  few  town  halls  enjoy.  The  building  has 
frontaires  of  156  ft.  to  Briihton-street  and  the  Prome- 
nade, and  176  ft.  to  Qnecir.s-road  and  the  south  side. 
It  has  been  plaiuied  with  a  considerable  amount  of 
spare  accommodation,  winch  will  be  occupied  as  the 
various  departments  reijiiire  further  space.  It  has 
also  been  arranged  that  an  additional  story  can  be 
added  on   the   north,   sonlli   and  east   fronts    without 


frontage  to  the  square  at  the  first-floor  level.  The 
hall  is  37  ft.  long  by  50  ft.  wide  by  36  ft.  high,  opening 
out  at  the  gallery  level  to  a  length  of  126  ft.  The 
ceiling  of  the  hall  takes  the  form  of  an  elliptical  barrel 
vault,  which  is  richly  panelled  and  decorated  in 
fibrous  plaster.  The  walls  are  to  be  panelled  in  oak 
to  the  height  of  the  window  sills.  Accommodation  is 
provided  for  about  1,2(X)  persons,  and  includes  gallery, 
platform  and  orchestra.  At  the  head  of  the  grand 
staircase  on  the  first  floor  a  large  landing  gives  a 
further  means  of  access  to  the  public  hall  through  a 
circular  reception  room.  To  the  right  and  left  of  the 
landing  wide  corridors  lead  to  the  town  clerk's  depart- 
ments on  the  one  hand,  and  the  supper  room,  com- 
mittee rooms, and  Mayor's  ])arlour  on  the  other.  These 
rooms,  together  with  the  i)ublic  hall,  form  a  fine  suite 
of  reception  rooms  admirably  suited  for  entertain- 
ments and  social  functions  of  all  kinds. 

The  council  chamber,  which  faces  the  river  and  is 
approached  from  the  grand  staircase,  occupies  a 
central  position  on  the  river  frontage.  It  is  reached 
through  an  ante-room  having  vaulted  ceiling  and  oak- 
panelled  walls.  Tlic  chamber  is  a  fine  apartroent, 
50  ft.  long  by  34  ft.  wide  by  24  ft.  high,  and  capable 
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of  seating  sixty  councillors.  The  ceiling  is  richly 
treated  in  panelled  fibrous  plaster.  The  walls,  like 
those  of  the  grand  staircase  and  corridors,  will  !-« 
finished  in  French  stuc  of  a  warmjjream  colour.  Oak 
fluted  columns  and  pilasters  an3  an  oak  panel lod 
dado  will  complete  the  decoration. 

On  the  second  floor  the  borough  engineer's  depait- 
ment  is  placed,  a  number  of  spare  oflices  occupy  ins 
the  remainder  of  the  space.  The  caretaker  s  quarler., 
are  on  the  third  floor,  and  in  connection  witli  them 
dining  accommodation  for  the  convenience  of  the  staff 
is  provided. 

Under  the  greater  portion  of  the  building  basement 
accommodation  has  been  provided.  Along  the  north 
side  various  rooms  and  offices  in  connection  with  the 
gas  department  are  placed,  including  a  ras  lecture 
room,  where  instruction  will  be  given  in  cooking  by 
means  of  gas.  A  large  number  oi  store-rooms  is 
provided  for  the  various  departments,  and  a  bicycle 
room,  reached  by  means  of  a  sloping  way  from  the 
back  roadway.  On  this  floor  also  the  boiler-house  and 
vacuum  cleaning  plant  is  placed. 

The  architects  for  the  new  building  were  Messrs. 
Briggs,  Wolstenholme  &  Thornely,  of  Liverpool. 

The  general  contractors  were  Messrs.  William  Moss 
&  Sons,  Limited,  Loughborough,  and  sub-contracts 
were  let  as  follows:  — 

Constructional  steel  work:  Messrs.  John  Booth  & 
Sons,    Bolton. 

Heating  and  ventilation:  Messrs.  Saunders  &  Tay- 
lor, Limited,  Manchester. 

Lifts:  Messrs.  Waygood  &  Sons,  London  iiid  l;iver- 
pool. 

Sanitary  fittings;  Messrs.  Gates  &  Grcn.  LimHed. 
Halifax. 

Iron  escape  staircases:  Messrs.  Hayward  Bros.. 
Limited,  London. 

Patent  glazing:  Messrs  Helliwell  &' Company. 
Limited,  Brighouse. 

Locks  and  ironmongery :  Mr.  James  Gibtxms,  Wol- 
verhampton. 

Safes:  Messrs.  Milner's  Safe  Company,  Limited, 
Liverpool. 

Cooking  apparatus:  Messrs.  John  Wright  &  Com- 
pany, Liverpool. 

Cast  concrete:  Messrs.  The  Shap  Granite  Company. 
Shap. 

Glazing:  Messrs.  J.  G.  Nicholls,  Limited,  Liverpool. 

Asphalting  to'  roofs,  &c. :  Messrs.  La  Brea  Asphalt 
Company,  Limited,   Birmingham. 

Concrete  flagging:  North  Wales  Paving  Company. 
Penmaenmawr. 

Vacuum  cleaning  plant:  Fanvac  Company,  Liver- 
pool. 

Rainwater  heads:  Messrs.  Walter  Macfarlane  & 
Company,  Limited,  Glasgow. 

Door  springs:  Messrs.  I>.  Elliott  &  Company,  Man- 
chester. 

Fire  appliances:  Messrs.  George  Angus  &  Company, 
Limited,  Liverpool. 

The  whole  of  the  work  has  been  carried  out  under 
the  supervision  of  Mr.  G.  J.  A.  Burrows,  of  Walla.sey, 
who  has  acted  as  clerk  of  the  works. 


WORCESTERSHIRE  ROADS. 


Replanning  of  Dublin. — The  adjudicators  in  the 
Marquis  of  Aberdeen's  cumpetition — viz.,  Professor 
Patrick  Geddes,  of  Edinburgh  ;  Mr.  C.  J.  McCarthy, 
r.K.l.A.i.,  city  architect  of  Dublin;  and  Dr.  John 
Nolen,  of  Cambridge,  i\Iass. — have  completed  their 
e.Kamination  of  the  designs.  The  prize  has  been 
awarded  to  the  design  submitted  by  Professor  Patrick 
Abercrombie,  of  the  Department  of  Civic  Design, 
Liverpool,  and  Messrs.  Sydney  A.  and  Arthur  J. 
Kelly,  surveyors,  of  Liverpool.  Honourable  mention 
has  been  given  to  the  designs  submitted  by  Messrs. 
Ashbee  and  Chettle  (C.  R.  Ashbee,  f.r.i.b.a.,  and 
George  H.  Chettle),  architects,  of  Chelsea,  S  W.  ;  by 
Messrs.  J.  M.  L.  Bogle,  b.e.,  city  engineer's  office, 
Liverpool;  Arthur  W.  Panton,  M.A.,  assoc.m.inst.c.e., 
Clontarf,  Dublin;  H.  O.  Burroughs,  b.a.,  University 
School  of  Architecture,  Liverpool ;  and  O.  Newbold, 
certificated  architect,  Liverpool;  by  Messrs.  Kaye- 
Parry  and  Ross  (W.  Kaye-Parry,  m.a.,  f.r.i.b.a., 
m.inst.c.e.,  and  George  Murray  Ross,  m.a.,  b.i.a., 
M.INST. C.E.I. ),  civil  engineers,  architects,  and  estate 
sui'veyors,  48  Kildare-street,  Dublin ;  and  by  Mr. 
Frank  A.  Gushing  Smith,  b,s.,  m.l.a.,  University  Club, 
Urbana,  Illinois.  It  is  hoped  to  arrange  for  an  exhi- 
bition of  the  designs  in  Dublin  at  an  early  date. 


By    C.    P.    Gettings,    m.inst.c.e.. 
County  Surveyor. 

[The  following  is  extracted  from  Mr.  Gettings'  re- 
port on  the  main  roads  and  county  bridges  for  the 
year  ended  March  31st  last.] 

The  estimate  for  the  year  was  .£100,735,  but  at  a 
later  date,  in  conseqiienee  of  the  special  conditions 
existing  at  that  time  owing  to  shortage  of  labour 
and  difficulties  in  obtaining  material,  the  committee 
recommended  a  reduction  of  £14,901,  which  made  the 
revised  estimate  for  the  year  £8b.ii34.  This  was 
approved  by  the  county  council  in  Septeml>er.  The 
greater  .pari  of  this  reduction  was  alistracted  from 
the  .estimate  provided  for  under  the  Road  Board 
scheme.  The  total  expenditure  was  .£76,262,  which 
left  an  unexpended  balance  of  £9,572;  the  greater 
liortion  of  the  latter  sum  was  for  work  included  in 
the  ordinary  maintenance  estimate  for  the  various 
districts.  Unfortunately,  this  was  due  to  our  being 
unable  to  oljtaJn  materials  and  to  the  serious  deple- 
tion of  tlie  staff.  As  compared  with  the  approved 
estimate  {which  was  considered  to  be  a  reasonable 
one)  it  will  be  seen  that  the  expenditure  for  this 
particular  year  is  £24,473  less  than  wais  originally 
provided.  The  estimate  for  the  current  year  was 
made  on  the  basis  of  the  actual  exi>enditure  of  last 
year.  It  must  be  quite  evident  that  this  principle 
cannot  be  continued  without  serious  results,  espe- 
cially as  the  heavy  motor  traffic  continues  to 
increase,  and  it  is  already  quite  perceptible  on  many 
of  the  roads  which  have  been  starved.  Although  I 
do  not  w'ish  to  enlarge  unduly  upon  this  point,  I 
consider  it  my  duty  to  call  the  attention  of  the  com- 
mittee to  the  serious  position  which  will  have  to  be 
faced  in  the  near  future. 

Last  year  was  one  of  the  worst  as  regards  mainte- 
nance of  roads  that  has  been  experienced  for  many 
years,  as  the  early  part  of  the  summer  was  very  wet, 
so  that  the  roads  did  not  have  a  chance  to  recover, 
and,  coupled  with  this  we  experienced  a  record 
snowfall,  which  in  many  cases  caused  the  traffic  to 
be  diverted  into  one  channel  for  considerable  periods. 
motor-'bus    traffic. 

The  motor-'bus  traffic  has  continued  to  increase, 
some  new  services  )>eing  opened  and  a  number  of 
the  services  .already  .scheduled  in  previous  reports 
being  extended.  There  are  now  services  over  216 
miles  of  main  roads  in  the  county,  which  is  exclu- 
sive of  roads  maintained  by  borough  or  urban  dis- 
trict councils.  As  I  pointed  out  in  my  last  annual 
report,  the  whole  of  these  services  have  been  put 
into  operation  since  iSeptember,  1912. 

The  Local  Government  (Emergency  Provisions) 
Act,  1916,  which  includes  special  clauses  relating  to 
the  establishment  of  niotor-'bus  routes,  is  now  under 
your  consideration.  It  appears  that  this  Act  was 
brought  about  more  to  prevent  the  immediate 
extension  of  motor-'bus  services  than  to  establish 
a  principle  of  contiibution  towards  the  upkeep  of 
the  roads.  Unfortunately,  this  county  has  been  hit 
very  severely  in  this  direction,  and,  although  it  is 
admitted  that  the  services  are  a  convenience  to  the 
public,  it  is  a  debatable  question  as  to  whether  the 
benefits  enjoyed  are  recouped  by  the  county  in  an 
indirect  manner.  There  is  no  doubt  that  this  traffic 
is  one  of  the  most  destructive  that  has  ever  been 
put  on  to  the  public  highway. 

TAR-PAINTING. 

About  96  miles  of  main  roads  (exclusive  of  borough 
and  urban  areas)  were  tar-painted,  at  a  cost  of 
about  £5,500.  Excepting  on  gradients,  the  whole 
width  of  the  roads  has  been  treated,  and  some 
1,004,575  super,  yds.  were  covered.  As  in  previous 
yearSj  the  work  was  carried  out  by  our  own  staS. 
As  the  committee  are  aware,  I  am  a  strong  advocate 
of  tar  surfacing  where  there  is  a  moderate  amount 
of  motor  traffic,  and  I  am-  sure  the  work  that  has 
been  carried  out  on  the.  more  important  roads 
liitherto  has  been  of  material  assistance  where  the 
motor-'bus  services  have  been  established,  and  I  am 
glad  that  the  committee  decided  further  to  extend 
this  work  if  it  could  possibly  be  done  during  the 
current  year. 

URBAN    MAIK    EOADS. 

The  borough  and  urlian  authorities  have  main- 
tained their  roads  fairly  satisfax:torily  considering 
the  circumstances  under  which  we  are  now  working, 
but  in  several  cases  the  condition  is  not  what  might 
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l)e  desired.  If.  would  not.  be  fair  to  criticise  at 
the  present  time,  but  I  hope  that  considerable 
iiuprovenient  will  be  tffiM'ted  immediately  circum- 
stances permit.  I  st;ll  consider  tliat  more  atten- 
tion might  be  given  t.i  scavenging,  and  less  to 
.street  watering. 

BOAD    no.tRD    SCHEMES. 

The  five  yrars'  sclifnii',  oonunenced  in  Jlay,  1913. 
was  proceeded  with  throughout  the  year,  but  the 
rate  of  pro;_'ress  made  was  exceedingly  .-^low,  as  at 
no  time  were  more  than  three  gan^rs  enii)loye<l. 
and  latterly  only  two,  an. I  those  very  sniall  in  num- 
Vier.  .\ttention  was  mainly  confined  to  the  Birming- 
ham and  Halesowen  read  (part  Miicklow's  Hill). 
Hagley  and  Halesowen  mad,  Kidderminster  and 
Hagley  road  and  Birmingham  and  Redditeh  road, 
all  of  which  had  got  into  ;ni  unsafe  condition  through 
the  heavy  motor  traffic,  and  it  was  imperative  that 
these  sections  should  be  j.ioceeded  with  immediately. 
The  total  length  of  road?  reconstructed  under  this 
scheme  to  March  31st  last  was  approximately  25} 
miles. 

[The  scheme  provide.^  im  the  strengthening,  widen- 
ing and  surfacing  with  lituminous-bound  material 
of  about  bSi  miles  of  main  roads,  at  an  estimated 
cost  of  £127,000.] 

STEAM     HOLLING. 

The  twelve  ordinary  .-t,  am  rollers  and  two  patch- 
ing rollers  belonging  to  tli^-  council  have  Ijeen  work- 
ing throughout  the  yeai .  The  ordinary  rollers  have 
worked  2,394J  days,  and  have  consolidated  56,618 
tons  of  material,  being  an  average  of  23i  tons  per 
day.  This  average  is  i.  nuh  lower  than  previous 
years,  and  is  due  to  tj.'  fact  that  the  majority  of 
the"  rollers  have  been  understaffed.  The  patching 
rollers  have  been  fully  eni-loyed  and  have  done  very 
useful  work,  but  it  is  ihlticult  to  give  an  accurate 
e.stimate  of  the  quantity  consolidated. 


Allowances  to  Officials 

the    allowances    paid    ''; 
supplement   the   Army 
who  had  enlisted   has  1» 
The  council   had   appl  <• 
Board  for  sanction  to  i 
the  scale  originally  fixe^ 
Board  now  replied  that 
applied   for    sanction    to 
the  maximum  laid  down 
Act,    they    would    >.)e    p- 
limitation  that  in  no  i 
together  with   the  Arin; 
ance   increase  an   enli.-t 
amount   more   than   25 
salary. 


on  Service.— The  question  of 
IJoncaster    Corporation    to 

■1'.    of  corporation    servants 

■n  considered  by  the  council. 

1  to  the  Local  Government 
iitinu©  their  allowances  on 
and  the  Local  Government 

where  local  authorities  had 
•  nntinue  allowances  above 
n  the  Emergency  Provision 

i.nitted  to  do  so  with  the 
'  shall  the  allowance  paid 
pay  and  separation  allow- 
i    employee'.s   income  to   an 

l-i   cent  above   his  pre-war 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

T)ie  Editor  invites  lite  co-operation  of  Sdrvbyor  readers 
irith  a  view  to  making  the  inlormation  given  under  this 
head  os  complete  and  accurate  as  possible. 


INQUIRY    HELD. 
Wantage  R.D.C.  (August  22iid.    Mv.  A.  (!.  Druvy).— 

uy.laO  for  works,  of  sewaa-age  and  sewage  disposal  at 
Letcombe  Regis  and  ICast  Hendred. — The  engineer, 
Mr.  J.  W.  Harri.s,  gave  details  of  the  propo.sed 
scheme,  and  at  the  close  of  the  inquiry  the  inspector 
suggested  that  the  clerk  to  the  council  should  endea- 
vour to  get  the  owners  of  various  properties  to  di.s- 
connect  their  sewage  finni   the  stream. 

APPLICATIONS  FOR  LOANS. 

Bradford  T.C.      L;!.7iki  [or  electric  wagons. 

Inishowen  (Donegal)  R.D.C. — £1,000  for  the  repair 
of  flc.a  damage. 

Rotherham    R.D.C— L' l,:i70,  excess    cost    of    water 
supply  wcirks. 

LOANS   SANCTIONED. 

Aylesbury  U.D.C.-    Ltlno  for  extending  the  battel^ 
at   the  electricily   works. 

Rawtenstall  T.C— 12.216  for  electric  cables,  trans- 
foriiuTs.  and  swilchgear. 

FORTHCOMING  INQUIRIES. 

SEPl'KMBEB.  £ 

o.— Penmaenmawr.    For  laying  out  a  cemet-<  ly 

(Mr.  P.  M.  Crostluvaitt*) — 

7. — Shardlow.     For  works  of  sewage  disposal 

(Mr.    P.    M.   CrostUwaito)  


3,600 


RE-USE  OF  OLD  WOOD  BLOCKS. 

The  city  .survcyoi  dt  Gloucester,  Mr.  K.  W.  A. 
Carter,  would  be  greatly  obliged  if  any  engineer  who 
has  had  experience  of  taking  up,  redressing  and  re- 
laying  wood   blocks   \MinUl   send   him   particulars. 


Birmingham  Drainage  Board. — It  has  been  decided 
by  the  Birniirii;li.aiH,  Tanie  and  Rea  District  Drainage 
Board  to  a|]pl,\'  to  the  Local  Government  Board  for 
sanction  to  a  loan  of  £12,2,50  for  the  purchase  of  the 
freeliold  interest  in  about  123  acres  of  land  at 
Erdington. 

Prisoners  for  Sewage  Works.— The  Birmingham, 
Tame  and  Rea  Dislrict,  Drainage  Board  are  applying 
to  the  War  Ofhcc  for  iiermission  to  employ  German 
|)risoners  on  their  sewage  works.  If  the  application 
is  granted,  the  men  will  be  engaged  on  luivvying 
work.  It  has  been  found  impossible  to  obtain  other 
labour. 

Timber,  Plywood,  and  Woodwork. — In  next  week's 
issue  there  will  appear  a  page  advertisement  wliicli 
wilt  give  various  particulars  of  timber,  plywood,  and 
woodwork  which  Messrs.  C.  Jennings  &  Co.  have  for 
sale.  Tlie  page  will  be  found  u.seful  for  reference 
by  all  who  make  use  of  .such  goods.  The  firm's  head 
office  is  at  Pennywell-road,  Bristol,  but  they  have 
branches  at  Leiccsli'r,  Porthcawl,  and  stocks  ware- 
hou.sed  at  Swansea,  Hull,  Pembroke  Dock,  Neyland, 
Newcastle,   Manchester,   Liverpool,   and   elsewlier^. 

Sewage  Farm   Managers  and   Military  Service At 

the  last  meeting  of  llougliton-lc-Spring  Rural  Dis- 
trict Council  the  Sedgeletch  'Sewage  Farm  Committee 
reported  that  the  clerk  had  again  appealed  to  the 
County  Tribiinal  for  the.  conditional  exemption  of 
the  farm  manager,  and  liad  failed.  The  committee 
recommended  that  the  clerk  should  advertise  for  a 
temixjrary  manager  at  a  weekly  wage  of  £2.  Mr. 
W.  H.  Handley  said  it  seemed  somewhat  strange 
that,  while  they  were  l.)eing  asked  to  do  all  they 
could  to  increase  the  food  supply  of  the  country,  the 
authorities  would  not  allow  this  man-  conditional 
exemption.  On  the  council's  farm  he  had  to  culti- 
vate 10,000  celeries  and  60,000  Savoy  cabbages.  He 
had  20,000  cabbages  and  50,000  onions  to  plant. 
There  were  350,000  <'auliflowers  ready  for  market. 
They  had  3  acres  of  beet,  1  acre  of  leeks,  2  acres  of 
rhubarb,  1  acre  of  turnips,  i  acre  of  rye  grass,  and 
a  considerable  quantity  of  parsnips  and  other  pro- 
duce. According  to  instructions  sent  to  tribunals 
he  understood  that  market  g'ardeners  were  allowed 
to  retain  one  man  to  3  acres.  Their  farm  had  23 
acres,  yet  exemption  was  not  granted  to  this  man 
with  all  these  hundreds  of  thousands  of  plants  under 
his  control. 
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Sanitation   Problems  in  Civil  Areas  near  Temporary 

Military  Camps.* 

B3-  G.  BERTRAM    HARTFREE,  f.s.i.,  Assoc. m.inst.c.k.i.,  m.u.san.i.  (Member),  Surveyor  to  (lie  Urban 

District  Council,  Alton. 


In  apologising  for  presenting  this  paper,  the 
anthor'6  excuse  is  the  fact  that  although  sanitation 
difBculties  met  with  in  temporary  camps,  including 
temporary  increase  of  size  of  i)ermanent  camps,  has 
been  dealt  with  by  several  authors,  to  the  best  of  his 
belief  those  caused  l)y  the  resultant  increase  of 
civilians  in  areas  near  camps  have  not  formed  a 
subject  for  consideration  by  any  professional  body 
previously. 

CAl'SE    AND    EFFECT. 

Either  the  niinilier  of  soldiers  in  camjj  A  has  been 
multiplied  B  times,  or  where  formerly  there  was  no 
camp  suddenly  there  came  into  being  something 
similar  to  that  described  by  a  well-known  author  as 
"Mudsplosh"  camp;  covering  what  was  formerly 
dry  turf,  wild  yellow  gorse,  and  fragrant  heather. 
The  effect  in  either  case  is  an  influx  of  civilians, 
either  relations  who  wish  to  be  near  the  soldier 
husbands,  fathers,  or  sons ;  or  those  seeking  employ- 
ment, engaged  in  business,  and  many  more  par- 
ticularly out  to  make  money.  Under  this  last-named 
class  is  included  all  griides,  from  the  established 
business  man  extending  his  scope  of  work,  and 
descending  stage  by  stage  to  the  primitive  form  of 
individual  known  generally  as  a  gipsy,  but  who,  for 
reasons  better  known  to  himself,  prefers  to  be  called 
a  "  traveller." 

HOUSING    CONDITIONS. 

It  is  doubtful  whether  more  variable  dwellings 
may  be  described  in  any  other  vicinity  in  the 
country  than  those  seen  during  a  five  minutes'  walk 
in  the"  neighbourhood  of  a  camp  increased  X  times 
for  the  duration  of  the  war.  First  may  be  seen  what 
was  formerly  an  isolated  country  residence,  now 
hedged  in  by  camp  on  the  one  side,  and  by  brick, 
wood,  and  other  civilian  dwellings  on  the  other 
sides.  Near-by  is  a  wooden  erection  with  a  tiled 
roof,  and  from  the  large  lettered  sign-board  it  may 
easily  be  discovered  as  the  local  branch  of  a  London 
bank.  Next  occurs  the  inevitable  "cinema,"  occa- 
sionally brick  built,  sometimes  iron  or  wood,  and  as 
a  last  resort,  canvas.  From  here  one  leads  on  to  the 
"High-street,"  where  are  brick  and  stone  erections 
planned  on  town  lines  and  intended  as  permanencies, 
and  adjoining  wood  or  iron  buildings,  either  taken 
from  a  stock  design  or  built  on  stage  by  stage  until 
the  final  result  is  a  homogeneous  mass  of  wood,  iron 
and  space. 

Near-by  are  found  the  working-class  dwellings,  the 
design  and  construction  of  which  is  rstill  more 
variable.  Occasionally  brick-built  cottages  are  seen, 
cottages  originally  intended  for  occupation  as  such. 
Again,  bungalows  of  the  type  commonly  known  as 
week-end  bungalows  are  discovered,  situate  on  pos- 
sibly a  sufficiency,  more  generally  an  insufficiency, 
of  "land;  probably  all  that  was  required  for  the 
original  purpose,  but  as  the  buildings  are  now  let  off 
as  two-room  tenements,  the  garden  space  is  consider- 
ably restricted.  Other  types  of  residences  include 
the  gaily  painted  galvanised  villa  in  the  catalogue  of 
some  enterprising  manufacturer,  with  a  descending 
scale  of  iron  buildings,  from  the  home -designed 
house,  constructed  of  second-hand  corrugated-iron 
sheets,  to  the  final  stage  of  the  gipsy  habitation, 
armoured  with  flattened  bully-beef  tins,  petrol  cans, 
and  such  other  similar  iron  the  proud  owner  is  able 
to  ."find."  The  more  temporary  habitations  include, 
higher  on  the  scale,  the  condemned  army  bell-tent, 
which  is  marked  by  broad  arrows  in  pairs  with  points 
touching.  An  examination  of  these  habitations  will 
prove  conclusively  that  the  Army  Stores  Condemna- 
tion Boards  are  in  no  way  wasteful.  At  the  lower 
end  of  the  scale  may  be  seen  ,the  gipsy  wigwam  made 
from  a  large  and  varied  assortment  of  materials ; 
from  the  outside  picturesque,  the  inside  smoky, 
draughty,  and  to  the  venturesome  who  wish  to  inves- 
tigate further,  well  occupied,  and  also  strong  in  an 
olfactory  sense. 

OVERCHOWDING. 

The   evil   of    overcrowding    ca^nnot    l>e    entirely    re- 

•  Piper  submitted  at  the  annual  meeting  of  the  Institution  of 
Municipal  and  County  Enf^iueers  at  Blackpool. 


moved,  but  at  times  may  be  reduced,  as  in  instances 
where  four  persons  occupy  a  room  with  600  ft.  of  air 
space,  while  the  "sacred"  parlour  is  kept  at  all 
t.nies  as  a  sanctuary  for  the  usual  glass  dome, 
sheltering  gaudy  artificial  fruits  or  flowers;  phono- 
graphs of  relatives  in  constrained  postures,  and  {he 
other  appurtenant  parts  of  such  parlours.  Improve- 
ment of  overcrowding  evils  is  practically  limited  to 
insi.stence  upon  uniform  occupation  of  all  suitable 
rooms,  the  removal,  by  tact  or  otherwise,  of  those 
whose  presence  in  the  urea  is  undesirable,  supported 
l>y  education  of  the  occupiers  in  the  principles  of 
natural  lighting  and  ventilation. 


When  the  cottager  in  rural  areas  does  not  keep  a 
liig,  the  usual  practice  is  to  dispose  of  house  refuse 
liy  stacking  in  a  heap  away  from  dwellings,  and 
allowing  it  to  rot  for  nianurial  use,  or  digging  direct 
.nto  the  ground.  But  in  temporary  congested  areas 
cases  often  arise  where  the  ratio  of  garden  per  tene- 
ment is  too  restricted  to  permit  effective  disposal  in  . 
this  manner,  and  no  public  system  of  scavenging 
existed  in  the  pre-war  jjeriod — in  fact,  it  was  un- 
'iiecessary.  A, system  even  now  may  not  ]>e  required 
for  the  greater  part  of  the  community,  and  if  gene- 
rally acceptable,  other  conditions  arising  from  the 
war  prevent  its  adoption.  Many  cases  are  found 
where  offensive  "dumps"  exist,  which  might  be  pre- 
vented by  the  cottagers  carefully  sifting  their  ashes, 
burning  the  cinders,  using  the  residue  for  home  path 
construction.  Ofttimes  a  quagmire  footpath  or  back- 
yard could  be  remedied  by  judicious  use  of  the  ashes 
which  are  generally  intermixed  in  a  heap  with  evil- 
smelling  liquids  and  refuse.  Too  little  attention  is 
paid  to  individual  effort  in  sorting  house  refuse ; 
much  that  is  allowed  to  fester  and  rot  could  be 
dried  and  burnt  in  the  kitchen  range.  Excellent 
backyards  have  been  made  on  foundations  of  old 
tins  and  broken  crockery,  with  a  surface  of  ashes. 
On  the  subject  of  home  destruction  of  refuse,  there 
appears  an  inventive  necessity  for  an  economical 
kitchen  range  to  burn  refuse;  but  assuming  such  to 
be  discovered,  as  a  race  we  are  far  too  conservative 
to  adopt  it  generally. 

CLOSETS. 

The  areas  under  consideration  are  without  a  water- 
borne  system  of  sewage  disposal ;  in  jjeace  times 
probably  the  requirements  of  the  community  did  not 
warrant  such.  A  majority  of  the  dwellings  may  still 
be  well  served  by  ordinary  earth  disposal,  but  others 
are  very  problematical.  A  common  fault  that  can  be 
remedied  is  the  use,  or  abuse,  of  the  privy  or  earth- 
closet  as  a  receptacle  'for  slops,  &c.  There  is  great 
ignorance  or  indifference  shown  by  the  average  cot- 
tager to  the  principles  of  dry  earth  disposal.  When 
earth  is  the  deodoriser  adopted,  ofttimes  it  is  dug 
and  used  wet  or  damp ;  far  more  suitable  is  the 
powdery  top-soil.  If  not  required  for  other  purposes, 
ashes  may  be  used  with  success,  and  the  illustrations 
show  a  type  of  privy  with  iron  bars  at  the  back, 
upon  which  the  residue  from  grates  may  be  thrown, 
the  cinders  arrested  by  the  bars,  while  the 
ashes  fall  upon  the  contents  of  the  receptacle. 
Po.ssibly  the  best  material  for  use  with  this 
system  is  peat  moss  litter;  the  author  has  known 
instances  where  the  contents  of  the  pails  have  been 
emptied  in  a  dry  place ;  after  a  few  months  all  traces 
of  the  excreta  had  disappeared,  and  the  moss  litter 
could  again  be  used.  A  successful  earth  system  re- 
quires a  naturally  dried  deodoriser,  full  of  micro- 
organisms of  a  useful  character  that  will  render  the 
soil  harmless  and  reduce' it  to  its  original  chemical 
component  parts.  Artificially  dried  earths  may  be 
advantageous  as  comjiared  with  damp  substances, 
but  the  procedure  kills  the  bacteria  that  are  required 
to  perform  the  work  of  sewage  disposal. 

Should  a  self-contained  home  water-borne  system 
lie  adopted,  there  is  the  option  of  either  a  cesspool 
or  miniature  sewage  disposal  works.  The  former 
may  consist  of  a  watertight  receptacle  with  or  with- 
out an  overflow;  or  what  is  practically  the  same  in 
principle  as  the  latter,  a  single  cesspool  that  is  not 
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watertight.  The  ol>jeetion  to  the  former  U  the 
trouble  of  emptying;  it  must  be  rememl>ered  that 
tliese  are  not  areas  ooiuaining  a  preponderance  of 
villas  with  every  facility  for  the  entry  of  vacuum 
ce.-ispwil  emptying  can-.  To  sum  up.  should  there 
be  suflficient  land  for  disposal  purposes,  possibly  an 
anaerobic  tank  with  eitli.r  subsequently  land  surface 


preferable,    unless   purification    can   be    finally   com- 
p'.etetl  on  the  siirface  of  the  ground. 

DISPOS.^I,    OF    LIQUID    WASTE. 

This  is  a  serious  problem,  and  is  intensified  by 
cottagers  being  permitted  to  wash  soldiers'  clothes 
in  their  own  houses.    This,  in  the  absence  of  a  water- 
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treatment  or  .^ome  form  '^f  bacteria  system  would  l>e 
successful;  or  a  waterUght  cesspool,  the  contents  of 
which  may  be  distributi- 1  on  the  surface  of  the  land 
near  by,  may  1j€  prHfirable.  There  must  be  great 
ri.sk  in  any  form  of  uiiUrground  soakage  whenever 
the  water  supply  is  fnin  local  wells,  and  there  is  no 
doubt  that   in    such   ca-es    the  dry   earth    system    is 


borne  system,  rc^uli--.  with  low-lying  areas  naturally 
waterlogged,  in  a  scries  of  gardens  closely  akin  to 
the  paddy  fields  of  the  East,  and  lined  with  in- 
numerable foul-sniell.ng  ditches.  There  are  two 
alternatives  for  disposal,  the  old-fashioned  cesspool, 
which  either  must  be  emptied  or  its  contents  per- 
mitted to  soak  into  water  supplies,  or  the  adoption 
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of  filtration  grutters.  The  latter  were  the  idea  of  Dr. 
Poor©  in  India,  and  witli  a  sufBcieucy  of  area  pro- 
perly applied  should  enable  the  disposal  of  all  liqnid 
sewage  without  bad  effects.  The  iiriiieiple  entails  the 
erection  of  parallel  walls  in  brick  or  stone,  laid 
pigeon-holed,  which  support  i>erforated  tiles,  and 
surmounted  by  a  copirg;  mider  the  tiles  and  between 
the  walls  the  space  is  lillied  with  selected  rubble,  the 
ontside  is  banked  with  earth,  in  which  plants  with 
an  affinity  for  water  are  jilanted.  Given  suitable 
vegetation.  Nature  will  solve  the.  problem  of  liquid 
disposal,  land  if  no  other  plant  be  iiequired  or  obtain- 
able, water  ferns,  in  addition  to  absorbing  liquids, 
will  give  a  pretty  and  rustic  effect. 

WATER   SUPPLY. 

Common  sources  of  water  supply  in  rural  areas  are 
from  local  shallow  wells,  or  rain-water  off  roofs.  The 
former  are  generally  designed  by  the  local  builder  on 
lines  adopted  from  his  grandsire,  and  consist  of  open 
brickwork  in  a  soil  which,  if  not  already  polluted,  will 
in  all  probability  become  saturated  with  filth  at  an 
early  date.  Very  rarely  dues  it  occur  to  him  that  there 
are  two  "  Q's  "  to  consider  in  water  supply — quality 
as  well  as  quantity.  Often  a  safe  local  supj)ly  may  be 
obtained  by  backing  the  brickwork  with  clay  puddle, 
and  rendering  the  interior  with  a  c<.iating  of  cement, 
or  a  far  sounder  work  could  be  made  by  substituting 
for  rectangular  shapes  purpose-made  bricks  i-adiating 
to  the  diameter  of  well.  Generally  the  objections  to 
this  system,  even  when  conunon  bricks^are  used,  is 
the  expense  attached,  and  a  far  cheaper  and  equally 
effective  arrangement  is  the  use  of  purpose-made 
concrete  tubes  or  stoneware  pipes, -while  an  alternative 
is  a  driven  tube  on  the  principle  of  the  Abyssinian 
well.  Stream  supplies  are  subject  to  pollution,  and 
a  safer  procedure  would  be  sinking  stoneware  pipes 
into  stream  bed,  surrounding  the  sides  for  a  distance 
of  6  in.  to  12  in.  with  clean  hardcore  or  flint,  and 
placing  in  the  lower  section  fine  washed  sand  which 
would  be  jirevented  from  rising  in  the  "  dip-hole"  by 
a  sheet  of  fine-mesh  wire  gauze  securely  fixed  between 
the  spigot  of  the  upper  pipe  and  the  shoulder  of 
socket  below. 

THE    SOLUTION. 

Under  similar  conditions  in  many  cases  the  solution 
requires  a  system  of  sewerage,  a  public  supply  of 
water,  and  municipal  scavenging  of  refuse.  For  the 
special  cases  under  consideration  the  objections  to  the 
first  two  (sewerage  and  water  supply)  include — cost, 
and  delay  in  executing  works  arising  from :  (a)  The 
usual  machinery  of  progression ;  (6)  scarcity  of  labour 
and  materials.  Against  the  last  may  be  set :  (o)  Diffi- 
culty of  obtaining  horses  and  men ;  (6)  the  in- 
advisability  of  placing  a  burden  upon  those,  less  able 
to  bear  it,  to  relieve,  those  who  are  making  large 
profits,  but  at  the  same  time  directly  or  indirectly 
causing  special  requirements  to  be  necessary.  For 
instance,  the  proprietor  of  a  cafe  infonned  the  author 
that  he  would  welcome  a  complete  system  of  sewer- 
age, water  supply,  and  sca^  enging,  as  at  that  time  he 
was  paying  15s.  per  week,  by  private  agreement,  for 
samtary  services.  The  cafe  in  question  consisted  of  a 
wooden  car-case,  the  outside  covered  with  galvanised 
iron,  the  interior  lined  with  match-boarding.  Upon 
the  trade  of  the  premises  its  yearly  value  could  be 
placed  at  over  £100;  as  a.  building  apart  from  its 
trade,  £20  would  be  the  outside  annual  value.  Many 
similar  instances  occur,  and  to  generalise,  any  system 
on  loan  account  would  benefit  the  owner  of  the  tem- 
porary building,  but  when  normal  conditions  again 
arrived  would  place  a  heavy  burden  upon  the  jjer- 
manent  residents,  who  in  the  future  probably  will 
not  require  such  conveniences.  The  author  suggests  as 
a  present-day  solution  action  strictly  local  in  cha- 
racter. The  local  authority  have  ample  powers  to 
enforce  the  provision  of  sanitary  i-equirements  ;  sjiecial 
conditions  require  special  treatment,  and  consequently 
it  is  suggested  that  in  addition  to  the  formal  notices 
from  the  council,  stating  that  cei^tain  specified  con- 
ditions are  insanitary,  there  should  be  established  an 
educational  assistance  department  which,  while  care- 
fully refraining  from  prejudicing  the  position  and 
statutory  powers  of  the  local  authority,  will  supply 
general  pai-ticulars  of  suitable  construction  as  well  as, 
when  necessary,  giving  details  of  the  most  suitable 
single  or  alternative  arrangement  for  particular  cases 
considering  geological  as  well  a?  all  other  factors. 
This  department  would  perform  educational  work,  for 
the  greater  part  of  insanitary  conditions  arise  from 
ignorance  or  indifference,  and  the  cure  for  the  former 
is  education  alone. 

An  example  from  recent  practice  is  the  following  : 


A  well  20  ft.  in  depth  from  the  ground  surface  to  top 
of  water  was  found  polluted,  and  the  source  of  pollu- 
tion could  not  be  removed.  It  is  suggested  that  the 
well  as  a  well  should  be  closed,  that  a  false  bottom 
be  made  in  reinforced  concrete,  the  interior  of  walls 
rendered  in  cement,  made  watertight  and  used  as  a 
storage  tank  for  rain-water.  Elementary  educational 
principles  upon  water  supplies  include  the  advantages 
of  driven-tube  wells,  concrete  linings,  &c.,  also  the 
construction  of  filters  to  contain  sand,  polarite  or 
similar  substance,  for  the  treatment  of  suspicious 
waters  that  cannt)t  be  dealt  with  in  any  other  manneir. 

Upon  soil  disposal  there  are  the  alternatives  dry 
earth  or  water  borne,  the  fonner  either  fixed  or 
removable  ueceptacle,  the  latter  either  to  a  watertight 
cesspool  or  a  miniature  disposal  works.  For  liquid 
dis^josal  the  author  has  seen  satisfactory  home  land 
irrigation  works,  failing  which  tliere  is  the  filtration 
channel  or  the  watertiglit  cesspool.  Co-operation  with 
the  military  authorities  is  I'equired  in  dealing  with 
the  home  washing  trouble.  There  appear  to  be  two 
courses  open — either  for  the  Army  to  provide  tem- 
porary wash-houses  in  suitable  positions  and  where 
waste  water  may  easily  be  disposed,  or  supplying 
"  washing  "  permits  only  to  those  houses  where  suit- 
able disposal  arrangements  exist. 

With  respect  to  the  treatment  of  refuse,  there 
appears  considerable  need  for  education  upon  this 
subject;  it  may  be  burnt  in  the  kitchen  range;  it  can 
be  destroyed  in  the  garden,  within  a  destructor  con- 
sisting of  three  bricks  upon  which  several  old  iron 
bars  are  placed,  the  whole  supporting  a  12-in.  drain 
pipe,  with  its  outside  reinforced  by  fine  wire  netting. 
There  is  an  alternative  instead  of  stacking  in  heaps- 
dig  holes,  well  pack  the  refuse  to  cause  spontaneous 
combustion,  and  cover  with  earth  from  time  to  time. 

By  tact,  perseverance  and  co-operation  with  all 
authorities,  even  if  perfectiofi  be  not  attained,  a  great 
improvement  may  be  effected. 


OXFORDSHIRE  MAIN  ROADS. 


COUNTY  SURVEYOR'S  REPORT. 

The  length  of  the  main  roads  in  the  county  of 
Oxfordshire  is  4Sr7  miles,  and  in  the  past  year  they 
were  maintained  as  follows:  Urban  main  roads  by 
district  councils,  30'U4;  rural  main  roads  by  county 
council,  43864;  urban  main  roads  by  county  council, 
13'02.  The  above  figures  are  exclusive  of  tlie  length 
of  the  roads  and  approaches  to  railway  bridges  l>ek>ng- 
ing  to  the  Great  Western  Railway  Company,  for  the 
maintenance  of  which  an  annual  sum  of  £243  is  paid 
to  the  council,  and  is  included  in  the  yearly  estimates. 

In  his  annual  report,  Mr.  S.  Stallard,  the  county 
surveyoi-,  states  that  the  total  cost  of  the  urban  main 
roadsfor  tire  year  ending  March  31,  1016,  was  £5,409  4s. 
After  deducting  the  sum  of  £11  10s.  received  from  the 
Great  Western  Railway  Company  for  bridge  roads, 
the  nett  cost  to  the  county  is  £5,97  14s.,  and  gives  an 
average  net  cost  per  mile  of  £127,  as  compared  with 
£139  the  previous  year.  ■5'his  reduction  is  maiidy 
dne  to  the  non-completion  of  repairs  during  the  year 
in  the  boroughs  of  Chiiqiing  Norton  and  Woodstock, 
owing  to  the  difficulty  experienced  in  obtaining  the 
necessary  quantity  oi'  material,  and  to  a  reduction 
made  at  Henley  by   arrangement  with  the  borough. 

During  the  past  year  only  necessary  repairs  to 
carry  on  the  roads  in  the  borough  have  been  carried 
cut  at  Henley-on-Thames,  jUid  of  the  total  estimate 
of  £370,  nearly  £200  has  been  expended  on  tar-paintmg 
existing  tarmac  surfaces,  with  very  satisfactory  re- 
sults. \  portion  of  the  Reading  road  has  been  coated 
with  Clee  Hill  granite,  and  the  Tarmac  in  Bell-street 
has  been  retopped.  The  same  amount  of  £370  ha^ 
been  allowed  for  the  current  year's  maintenance,  and 
with  the  aid  of  a  special  grant  from  the  Road  Board 
a  considerable  area  will   again  be  tar-painted. 

Under  all  the  circumstances,  Mr.  Stallard  considers 
that  the  main  roads  have  been  maintained  in  a  very 
fair  condition. 

Chimney  as  a  Bedroom.—"  The  man  sleeps  on  a  dirty 
mattress  and  the  woman  sleeps  up  the  chimney, 
said  the  survevor  to  the  Hatfield  Rural  D-.stnct 
Council  in  complaining  at  a  oouncil  meeting  of  a 
family  who  were  living  under  filthy  conditions. 
•'  Up  the  chimney  ?  "  asked  a  memlier.  "Yes  saw 
the  surveyor.  "It  is  one  of  those  old-fashioned 
chimneys." 
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THE  "ORWEIL"  ELECTRIC  REFUSE  COLLECTING 
IND  TIPPING  WAGON. 

The  le.striotioii*  on  tlie  use  of  petrol  have  already 
resulted  in  a  very  apineciable  increase  in  the  demand 
for  vehicle,*  which  dei>ond  for  their  operation  on  other 
forms  of  power,  and  the  electrical !v-driveai  type  is 
eonnnjr  into  distinct  favour,  not  onlv  among  traders 
but  with  not  a  few  ofii-ials  of  local  authorities  who 


I  ei  cult  of  the  eiuM-y  put  into  the  batteiy  is  applied 
to  the  road  wheels.  The  chassis  includes  a  number 
of  special  teaturcs  conducive  to  long  life.  Fo  n- 
stance,  the  control  of  the  motors  has  been  d-^jc^ned 
to  give  exceptionally  gradual  starting.  The  fron 
wheels  are  pivoted  on  inclined  swivel  axles  in  sucli" 
a  manner  as  to  leduce  the  stresses  on  the  front  tvros 
to  a  minimum.  Furthermore,  the  front-wheel  dHve 
which  is  used  on  all  "  Orwell"  vehicles  up  to  and 
mcluding  2i  tons-  capacity,  greatly  reduces  the  ten- 
dency to  skid,  and  tlius  eliminates  one  of  the  causes 
ot  tyre  deterioration.  For  these  reasons  the  "  Orwell  " 
\i  very  ha-ht  on  its  tyres. 

As  regards  the  battery,  this  is  .slung  under  the 
chassis  in  tvvo  bo.xes.  each  of  which  is  arranged  to 
slide  s^ideways  by  pulling  a  handle-bar.  The  opera- 
tion of  raising  the  linndle-bar  lifts  the  battery  box 
a  fraction  of  an  inch,  throwing  its  weight  on  to  rollers 
Hy  pulling  the  handle  the  battery  slides  out  easili^' 
and  IS  readily  accessible  fois£xaminat:on.'  When  tlie 
boxes  are  pushed  back  into  position,  the  handle-bars 
are  dropped.  roIoasiiiLr  the  weight  from  th-  rollers 
and  lo(.<king  the  hattcrv   in  position. 

The  sollinu-  ai;ents  f.„  '■  Orwell"  vehicles,  which  are 
■  uilt  by  Messrs.  Raii.somes  Sims  &  Jefteries,  Limited 
IpMvich.  arc  Messrs.  Mossay  &  Company,  Queen 
.VMuV'^-chanibers.  Tothill-street,  Westminster 


Battery  Piill.vl  iiiit  for  Exaiiiiiiati..n. 


REPAIRS  TO  BRICK  CHIMNEY  SHAFTS. 

STRENCTHENINC  BY  REINFORCED  CONCRETE. 

An  interesting  account  of  repairs  to  a  dan«erou.sly- 
cracked  hriek  chimney  .shaft,  150  ft.  in  height,  which 
siicecssfully  transformed  it  to  all  external  appearances 
into  a  concrete  chiiniK-y.  is  given  in  a  recent  issue  of 
inir  American  contemjiorary  Ein/iiwerini/  llt'cord.  A 
reinforced  concrete  shell  was  built  arc'und  the*  old 
l.rickwork,  u.sing  the  latter  as  interior  forms  and 
galvani.sed  steel  as  exterior  forms,  without  interrupt- 
ing the  operation  of  the  plant.  The  total  cost  of  the 
work  was  about  onc-h.'ilf  the  original  cost  of  the  l)rick 
chimney. 

A  concrete  easing  in  in.  (hick  was  phieed  around 
the  base  for  a  height  of  ;i7  il.  The  hriek  was  used  as 
an  inside  form  and  the  outer  forms  were  of  wood. 
Above  the  .square  base  a  circ'ular  metal  form  of  No.  8 
U'alvaiiised  steel  was  used.  It  had  a  height  of  42  in., 
tapered,   and    this   leiixht    was    ["'ured    each    day   the 


•OrwBLI,  "   ELli^CTKIC   RkKUSE  CoLLKCTINO  and    1  IPCINf;    Waoon. 


previou.>,ly    had   regai 
distrust. 

For  work  involving 
vehicle  is  now  genera 
suitable,  and  in  no 
employed  with  grcalei 
tion  of  refuse. 

In    tlie    2-toii    "Oiv, 
and  tipping  wagon,  ill 
of  the  combination  of 
motors   and    the   sinii- 
very  high,   the  niakei 


I'd  it  with  .something  akin  to 

frequent  stoppages   the  electric 

II'-  admitted  to  l>e  particularly 

direction    probably    can    it    l>e 

I  Ivantage  than  in  the  collec- 

•11  "  electric  refuse  collecting 
i-irated  herewith,  the  efficiency 
1  •  modern  storage  battery,  the 
!■  mechanical  transmission  is 
laiming  that  from  GO  to  70 


weather  permitted.  All  work  was  done  while  the 
ehiiiiney  was  in  use  during  tlie  past  wint<?r,  starting 
in  November,  J!)  15.  On  the  tapered  .shaft  the  concrete 
is  8  in.  thick  at  the  bottom  and  6  in.  thick  at  the  top 
The  horizontal  bands  employed  for  reinforcement  con- 
sist of  i-iii.  bars,  -p.-ued  24  in.  apart. 


Scottish  Municipal  Forestry — Tain  Town  Comic.l 
have  .sold  the  -laijiling  timber  on  their  estate  of 
Culpleasaiit  foi'  e^.ooo  to  an  -Inverness  firm,  who 
have  been  allowed  'ijliteen  months  to' clear  it  off. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invites   the   co-operation  o]   Subveyob   readers  with  a  view  to  making   the  inlormation  given  under  thit 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  tlie  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

HOUSING   AND    TOWN    PLANNING. 

Birkenhead  T.C. — Tin-  medical  officer  of  health.  Dr. 
R.  Sydney  Marsdeu,  in  his  annual  reporl,  lays 
emphasis  on  the  inipoitance  of  the  housing  of  the 
working  classes.  "  I  do  not  think,"  he  states,  "  that 
the  demand  will  be  met  in  the  ffiiture  by  private 
enterprise,  but  will  have  to  be  provided  by  the  cor- 
poration, and  I  estimate  that  at  least  1,00()  houses  will 
have  to  be  provided  especially  to  meet  the  call  for 
houses  at  low  rents,  of  from  3s.  to  5s.  per  week." 

Stirling  T.C. — A  committee  has  been  authorised  to 
consider  the  question  of  a  housing  scheme  to  come  into 
operation  after  the  war. 

MOTOR  TRANSPORT. 

Bacup  T.C. — The  first  luutor  fire  engine  acquired  by 
the  corporation  has  been  received  and  duly  tested,  the 
tests  proving  quite  satisfactoiy.  The  cost  of  the  engine 
was  £1,100. 

Blackpool  T.C. — The  cleansing  department  have 
purchased  a  second  electric  water  sprinkler  at  a  cost 
of  about  £1,000,  and  (Uitside  the  town  hall  a  test  was 
carried  out  in -the  presence  of  the  members  of  the 
committee.  Tlie  committee  discussed  what  should  be 
done  with  the  .vehicles  in  the  winter,  and  it  was 
decided  to  have  a  wagon  body  made  for  one  and  use 
it  for  the  delivery  of  coke. 

Dover  T.C. — The  deputy  borough  engineer  has 
rec(jmmended  that  the  collection  of  refuse  be  com- 
menced at  midnight,  thus  freeing  two  of  the  five 
Edison  eltectric  wagons  fur  other  work  in  the  early 
morning.  It  is  expected  that  by  this  means  a  saving 
of  £500  a  year  will  be  effected.  The  cost  of  refuse 
collection  by  the  Edison  wagons  over  a  period. of  eight 
months  works  out  at  4s.  10"21d.  per  ton,  compared 
with  6s.  2d.  by  horses.  It  is  proposed  to  do  street 
watering  and  sweeping  during  the  day,  a  machine- 
broom  being  fitted  for  tlie  latter  work.  The  corpora- 
tion have  given  an  older  fiu'  a  sixth  vehicle. 

Erith  U.D.C. — A  turbine  motor  fire  engine  by 
Messrs.  Dennis  Brothers,  Limited,  was  delivered 
recently.  It  has  a  35-40-h.p.  engine,  and- has  been 
subjected  to  successful  tests  in  speed,  hill-climbing, 
and  general  capacity. 

Hull  T.C. — The  Health  Committee  have  authorised 
a  sub-committee  to  purchase  a  suitable  chassis  for  a 
motcir  ambulance. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Aberdeen  T.C— The  estimate  of  the  Cleansing  Com- 
mittee for  the  ensuing  year  is  £23,000,  an  increase  of 
£1,003  over  that  of  the  pa:st  year,  due  to  the  high 
price  of  provender  for  horses,  and  also  to  the  advance 
in  the  wages  of  the  men  in  the  carting  department. 
The  chairman  of  the  committee,  Councillor  George, 
expressed  the  committee's  ajipreciation  of  the  efforts 
of  Mr.  Findlay,  the  cleansing  superintendent,  to 
economise  in  the  dei)artment.  While  the  saving  he 
liad  effected  had  bcvn  considerable,  it  was,  un- 
fortunately, not  sufHeient  to  counterbalance  the 
increases  which  had  taken  place  in  certain  depart- 
ments. In  this,  hcjwever,  Mr.  Findlay  had  been 
unable  to  effect  further  sa\  ing,  but  he  deserved  the 
thanks  of  the  committee   for  what  ho  had  done. 

Belfast  T.C— The  medical  officer  of  health,  Dr. 
H.  W.  Bailie,  in  his  annual  report  states  that  there 
are  in  the  city  alwut  S2S)5i)  houses,  of  which  56,847 
liave  been  provided  with  galvanised  bins  for  the 
reception  of  house  n/fuse;  about  2,000  have  other 
movable  receptacles,  and  23,703  have  ashpits.  The 
lefuse  is  removed  from  tlie  houses  supplied  with  bins 
at  least  once  a  fortnight,  and  in  some  cases  weekly. 
The  following  is  a  sununary  of  tlie  removal  and  di.s- 
■  posal  of  the  various  forms  of  refuse  from  inhabited 
houses,  business  premises,  &c.,  during  the  year:  The 
number  of  clean.sing.s  of  ■  ashpits  and  ashbins 
amounted  to  2,394,901;  number  of  loads  removed, 
88,278;  number  of  mattresses  burned,  1,157;  numlier 


of  dead  animals  burned,  4,139;  manure  sent  to  country 
by  rail,  5,213  tons;  refuse  burned  by  destructor,  16.035 
loads;   refuse  sent  to  tippii:jg  grounds,  67,030  loads. 

Blackpool  T.C. — The  He=alth  Committee  are  proceed- 
ing with  their  scheme  for  dealing  with  the  offal  at 
the  a4iattoirs,  and  have  now  purchased  some  of  the 
necessary  apparatus,  which  is  in  process  of  instal- 
lation. 

Irlam  U.D.C — The  provision  of  refuse  destructor 
plant  is  being  considered. 

Surbiton  U.D.C— The  surveyor,  Mr.  H.  T.  Mather, 
has  reported  that  it  would  not  prove  a  renmnerative 
undertaking  for  the  council  to  make  a  .separate  collec- 
tion of  waste  paper,  and  he  suggested  that  if  the 
inhabitants  were  requested  to  inform  the  council  when 
they  had  sufficient  paper  to  be  removed,  it  could  be 
collected  and  stored  at  the  depot  until  there  was 
siifHcient  to  be  sold.  After  some  discussion  the  coun- 
cil resolved  that  in  view  of  the  shortage  of  laliour  and 
other  special  difficulties  existing  under  tlie  present 
<'ircumsfanees  no  action  be  taken  in  this  matter. 

ROADS    AND    MATERIALS. 

Barnstaple  T.C. — The  county  icumcil  having  pro- 
Ijosed  to  allow  only  one-tenth  of  tlie  cost  of  scavenging 
and  watering  main  roads  paved  witli  wood  blocks, 
instead  of  one-third  as  previously  agreed,  the  town 
council  have  approved  of  a  recommendation  of  the 
Main  Roads  Committee  to  insist  upon  adherence  to 
th<'  old  terms. 

Brigg  R.D.C — An  application  has  been  made  to  the 
Rciad  Board  for  contributions  towards  the  cost  of 
diverting  roads  at  Gunness  and  Habrough-road,  North 
Killingholme. 

Doncaster  R.D.C. — An  intimation  has  been  received 
from  the  West  Riding  County  Council  that  they  are 
prepared  to  make  a  contribtrtion  of  £658  towards  the 
cost  of  the  maintenance,  repair,  and  enlargement  and 
improvement  of  the  Great  North  road  and  footpath 
from  the  Doncaster  borough  boundaiy  to  Rossington 
Lane — 2^  miles  in  extent — as  soon  after  March  31, 
1917,  as  the  county  council  are  satisfied  that  the  road 
and  footpath  are  being  properly  maintained. 

Dore  (Hereford)  R.D.C — With  respect  to  the  pro- 
[)0sal  01  the  county  council  to  take  over  the  control 
of  the  roads,  this  council  has  resolved  to  endorse  the 
views  of  the  Ross  Rural  District  Council,  affirming: 
(1)  That  the  county  surveyor  already  had  direct  control 
of  the  main  roads;  (2^  that  it  would  be  detrimental 
to  make  any  change  which  should  abolish  local 
interest;  (3)  that  overlapping  would  be  greater,  and  it 
would- be  wasteful  to  have  two  .sets  of  surveyors  to 
lio  over  the  same  ground ;  {4)  tliat  district  surveyors 
were  quite  capable  of  carrying  out  impairs;  and  (5) 
that  the  change  would  entSlil  great  loss  to  the  council 
in  "egaid  to  the  expensive  plant  obtained  for  the  work 
of  the  roads. 

Dorset  CC — The  council  have  decided  to  postpone 
tm  next  spring  the  work  of  constructing  the  new  main 
ro:id    to   Lyme   Regis. 

Ham  U.D.C— The  surveyqr,  Mr.  R.  W.  Hindhaugh, 
has  lieen  asked  to  prepare, an  estimate  for  the  repair 
of  the  footpath  in  Jlain-street  by  laying  Tarmac  5  ft. 
wide.  This  will  be  regarded  as  an  experiment,  and, 
if  successful,  may  lie  extended  to  other  parts  of  the 
district. 

Hampshire  CC. — A  i  laira  presented  to  the  Road 
Board  for  C4.932  in  respect  to  extraordinary  military 
traffic  on  Uie  T'idworth  and  Grately  road,  the  Ames- 
bury  and'Weyhill  road,  and  the  Winchester,  Alton 
and  London  road,  has  been  reduced  to  £4,136  by  the 
hoard  and  accepted  by  the  council. 

Hayle  U.D.C. — The  council  have  voted  a  sum  of 
£100  towards  the  cost  of  repairing  the  road  from  the 
viaduct  to  Hayle  Bridge.  The  estimated  cost  of  the 
work   is   £700.' 

Helmsley  R.D.C  —A  intition  has  been  sent  to  the 
Local  Go\ernment  Board  and  the  county  council  ask- 
ing for  an  increased  grant  in  aid  of  the  repair  of  the 
district  roads  which  have  been  damaged  by  the  timber 
hauling  for  Government  jiurposes. 

Holland    CC — Tlie    lload  Board  have  promised  to 
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make  a  grant  towards  t 
road  and  \Vainflev>t-road. 
The  contractors  ivport  th 
the  work  at  the  same  rat< 
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Llanelly  R.D.C. — Some 
has  l>een  offered  to  the  c 
Howard,  tor  widening  j. 
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Londonderry   C.C. — Tht 

been  obtained  from  the  L^ 
county  council  have  agre- 
the  expenditure  to  be  ii 
damage  occasioned  to  roa 
Coleraine  and  Derry  No. 

Perthshire  C.C— The  Highland  District  Committee 
are  considering  the  qiu'^tion  of  strengthening  the 
roads  in  the  neighlwurhcH-,!  of  Locli  Rannoch  in  con- 
nection with  proposed  work>  for  the  extensive  haulage 
of  timber. 

St.  Asaph  (Denbigh)  R.D.C. — A  discussion  arose 
respecting  the  tarring  i>t  mads,  and  niemUers  urged 
that  it  was  time  the  lomuil  went  in  for  their  own 
tar-siiraying  machine,  it  being  impossible  to  liire 
one.  On  it  IxMng  .state<l  tliat  such  a  machine  wovild 
pay  for  itself  in  about  twoUe  months,  it  was  decided 
to  take  steps  to  secure  a  machine,  and  to  ask  the  St. 
.Asaph  (Flint)  Rural  District  Council  to  join  in  the, 
purchase. 

Westhampnett  R.D.C.^The  surveyor  of  the  Lower 
District  called  attention  to  the  difficulty  exjierienced 
in  obtaining  the  hand-jiicked  flints  allowed  for  that 
district,  and  suggested  the  use  of  gravel  in  place  of 
the  balance  of  fliiit.s  required,  a[iproximately 
2.7o<l  yds.  It  ai)pearing  from  information  before  the 
Highways  Committee  that  there  would  be  no  difli- 
culty  in  obtaining  teiuiirs  for  the  supply  of  flints 
required  provided  the  m  (cssary  labour  to  pick  them 
could  l)e  obtained,  it  was  resolved  that  the  matter  \>e 
left  in  the  hands  of  the  iliairman  to  confer  with  tlie 
contractor,  and  to  make  inquiries  in  order  to  ascer- 
tain if  the  services  of  women  could  be  .secured  to 
a-<i-t   in   picking  the   flint-   required. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Aldershot  U.D.C.  —  ConMquent  upon  coniplaiiits 
made  by  the  Thames  Conservancy  iBoard  with 
respect  to  the  <ffluent  from  the  sewage  disposal 
works,  the  Hejilth  Cotiuuittee  recommend  the  <on- 
struction  of  three  j)riiiiar\ ,  three  secondary,  and 
three  tertiary  beds  at  the  works,  and  that  one  of  the 
primary  beds  sliould  he  converted  into  an  open  tank, 
another  primary  l>ed  to  lie  eonstructed  on  a  .-separate 
.'ite  in   lieu  of  the  one  eonvorted. 

Burgess  Hill  U.D.C-  In  ordinary  times,  the  .S'uxwx 
/Jai/i/  .V»i;'.<  remarks,  there  would  b<(  interest  just  now 
in  the  peppermint  croji  grown  on  the  Burgess  Hill 
sewage  farm,  but  in  sjiite  of  the  patriotic  endeavour 
to  further  the  cultivation  of  medicinal  jilants,  the 
sewage  farm  is  going  strong'  this  year  on  wheat  and 
oats.  Oats  7  ft,  2  in.  high,  and  wheat  6  ft.  high,  with 
heavy  crop  of  corn,  are  -poken  of.  Peppermint,  it 
is  stated,  is  a  crop  needing  much  labour  to  keep  it 
clear  of  weeds,  and  labour  is  now  scarce.  It  is  also 
a  very  speculative  crop,  sometimes  very  remunera- 
tive and  Bomet".mes  not.  From  ac-counts  nxeived 
of  pep|>erniint  growing  th  -  year,  the  farm  apiwars  to 
have  done   well   in   reverting  back   to  corn   crops. 

Chorley  R.D.C— The  eonncil  have  purchased  a  site 
at  Heatli  CharDO<-k  for  tlie  purpo.se  of  a  sewage  dis- 
posal .scheme. 

Christchurch  T.C.— The  Local  Government  Board 
have  declined  to  sanction  a  loan  at  present  for  a 
£)roposed    surface-water    'liamage    scheme. 

Melton  Mowbray  U.D.C.  A  modified  scheme  for  the 
drainage  of  Asfordby  Hill  has  l>een  approved,  and 
the  inspjector  of  nuisance-  lias  been  asked  to  confer 
with  the  council  with  reference  to  a  more  elalxirate 
scheme  he  has  pre|>arccl,  but  which  was  considered 
to  be  too  expensive. 

Windsor  R.D.C— The  Local  Government  Board 
liave  approved  the  plan-  and  estimates  of  the  Sun- 
ninghill  and  Sunningdale  -ewerage  and  sewage  dis- 
[josal  s<^^-heine. 

WATER,    CAS,   AND    ELECTRICITY. 

Aberdeen  T.C — For  stn.i  repairs  the  estimate  for 
the  past  year  was  e6,4^n.  v.  iiile  the  actual  expenditure 
aniijuntfed  to  £.3,34.5.  For  ihe  ensuing  year  the  esti- 
mate  was  fixer!  at  £5.22.'>,  "  liich  is  £1.255  under  last 


year's  estimate.  This  represents  a  saving  of  one- 
third  of  a  penny  in  the  £  in  the  rates,  l-'or  the  roads 
department  the  estimate  last  year  w-as  £12,373,  and 
the  actual  expenditure  £9,791,  representing  a  saving 
of  £2,582.  For  the  ensuing  year  the  estimate  was 
fixed  at  £9,978,  a  reduction  of  £2,395  on  last  year's 
estimate,  representing  a  saving  on  the  rates  of  two- 
thirds  of  a  penny.  For  the  two  departments  the  re- 
duction in  the  estimate  is  £3,650,  which  will  represent 
practically  a  penny  in  the  £  less  on  the  rates, 

Ashton-under-Lyne  T.C — The  Ele<tricity  Committee 
are  asking  the  Board  of  Trade  whether  they  will  be 
prepared  to  consider  an  ajiplication  by  the  town  council 
to  instal  additional  electricity  plant. 

Dundalk  U.D.C. — .\  report  is  to  be  prepared  by  the 
surveyor,  Mr.  M.  Sellars,  and  the  electrical  engineer 
on  a  proposal  to  heat  the  town  hall  and  concert  hall 
by  means  of  electricity. 

Dundee  T.C. — It  is  stated  that  the  reduction  of  the 
rates  was  practically  due  to  tlie  daylight  saving  Act 
and  the  compulsory  reduction  of  street  lighting,  by 
which  a  saving  of  something  like  £8,0IK)  can  he  effected. 

Holywell  U.D.C. — .\ttcntion  has  been  drawn  to  the 
rapidly  decreasing  outflow  of  the  famous  well  of  St. 
Winefride,  and  it  has  been  resolved  to  take  steps 
to  ascertain  the  cause,  "  with  a  view  to  safeguarding 
the  vital  interests  of  the  town."  Mr.  Thomas  Water- 
house,  one  of  the  niemlxirs,  said  the  cause  might  be 
found  in  the  boring  of  tunnels,  which  was  at  present 
in  operation,,  adding  tliat  if  this  continued  Holywell 
would    be   draiiuxl    of    water. 

Newton  Abbot  R.D.C— The  question  of  a  water 
supply  for  VVhill>oroiigh  has  been  referred  to  the 
I'anH-hial  Committee  for  consideration  and  report. 

Sheffield  T.C. — It  is  intended  to  construct  new  elec- 
tii.iiy    mains   at    an   t^stiiiiated   cost  of    i;l,00O. 

Sidmouth  U.D.C. — On  the  rcconiniendation  of  the 
Gas  Comiiiittw,  the  eoiiiuil  have  agreed  to  pay  £50 
per  (piarter  to  the  gas  undertaking  by  way  of  com- 
pensation for  the  loss  duo  to  the  non-lighting  of  the 
public  lamps  ;  also  that  the  I'^inance  Coiiiiiiittet^  should 
pay  to  the  gas  undertaking  C300  during  the  coming 
half-year  should  such  a  [layment  be  required  in  order 
to  provide  working  moneys.  It  was  pointed  out  by 
the  chairman  that  the  restrictions  of  lighting  and 
other  conditions  arising  out  of  the  war  had  necessitated 
the  proposal,  while  Ihe  council,  although  possessed  of 
the  power  to  borrow  up  to  C2,()00  for  the  gas  under- 
taking,  was    foibidd<-n  bv  the  Treasury   to  incur  any 

fresh    loan-. 

West  Ashford  R.D.C— It  was  reported  that  the 
Great  Chart,  Hotlilield,  Kingsnorth,  and  Shadox- 
hurst  water  scheme  had  Iteen  completed  at  a  cost  of 
0.984.  or  £514  less  than  the  estimated  cost. 

MISCELLANEOUS. 

Alsager  U.D.C— The  surveycu-,  Mr,  11.  V.  Lynam, 
ii|ii>rted  upon  the  wages  paid  to  the  council's 
employees,  and,  after  discussion,  it  was  resolved  to 
advance  the  wages  of  the  sewage  works  attendant  by 
2s.  per  week,  and  the  wages  of  the  roadmen  and 
assistant  pniiipor  at  the  waterworks  were  increased 
by    Is.    per  week. 

Axmlnster  R.D.C. —  Tlu-  council  have  forwarded  the 
plans  of  tlu-  surveyor,  !\lr.  G.  A.  Millard,  for  dealing 
with  the  overflow  of  the  river  Coly  into  Tile-lane, 
Colyford,  to  the  comity  council,  asking  for  approval 
and  contributions  towards  the  cost  of  the  proposed 
work, — The  council  have  written  to  the  Petrol  Com- 
mittee protesting  against  the  allowance  of  petrol 
gianted  the  surveyor  for  running  his  motor-bicycle. 
His  average  consumption  was  10  gallons  a  month,  and 
his  allowance  is  only  2  gallons. 

Blackpool  T.C. — The  committee  in  charge  of  the 
pro|ioM.d  extension  of  tile  promenade  at  South  Shore 
iiave  been  asked  to  consider  the  desirability  of  con- 
structing an  open-air  swimming  bath  in  conjunction 
with  the  scheme  of  inomenade  extension. 

Morecambe  T.C — The  borough  surveyor,  Mr.  F.  W. 
II  pwdod,  lias  received  instructions  to  prepare  a 
plan   aiifl  I'stimates  for  a   new  groyne   at  Bare. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

JUNIOU  ASSISTANT  (22  years),  ineligible, 
■seeks  position  in  Surveyor's  Office.  Levelling, 
tracing  and  designing;  clerical  work  if  desired. 
Good  references. — Box  1,581,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.G.  (3,078) 
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EXECUTION  OF  WORKS  AFTER  THE  WAR. 


PROPOSED    OFFICIAL    REGISTER:    L.C.B.    CIRCULAR    TO 
LOCAL   AUTHORITIES. 

Sir  H.  C.  Munro,  secK-tary  of  the  Local  Goveni- 
ment  Board,  has  addressed  the  following  circular  to 
local  authorities:  — 

I  am  directed  by  tlie  President  of  the  Local  Government 
Board  to  state  that  the  Government  have  under  considera- 
tion certain  questions  which  are  likely  to  arise  in  con- 
nection with  the  demand  for  capital  and  the  distribution 
of  labour  and  employment  at  the  close  of  the  war. 

It  may  perhaps  be  thought  by  some  that  it  is  premature 
to  consider  these  questions  in  any  detail  at  the  moment. 
This  is  doubtless  the  case  in  relation  to  certain  aspects  of 
the  question.  Mr.  Long  feels,  however,  that  due  regard 
must  be  had  to  the  magnitude  of  the  questions  involved, 
to  the  part  which  all  classes  of  local  authorities  must  take 
in  furnishing  information  and  otherwise  assisting  in  the 
solution  of  those  questions  and  to  the  depleted  stalls  with 
which  these  local  authorities  have  now  to  perform  their 
duties. 

Bearing  all  these  points  in  mind.  Mr.  Long  thinks  that 
there  may  be  distinct  advantage  in  beginning  the  collection 
of  some  data  which  are  necessary  for  the  elementary  con- 
sideration of  the  problems,  and  more  particularly  of  such 
data  as  are  likely  to  vary  least  with  the  progress  "of  time. 

He  has  in  contemplation  the  establishnlent  of  a  Register 
of  Work  available  and  likely  to  be  undertaken  at  the  con- 
clusion of  the  war.  and  it  appears  to  hira  that,  while  by 
no  means  excluding  other  sources  of  information,  this  can 
to  a  large  extent  best  be  compiled  from  information  which 
local  authorities  may  posses.s  or  be  able  to  obtain  both  as 
regards  works  to  be  undertaken  liy  them  and  also  as 
regards  other  works  to  be  undertaken  in  their  areas. 

Members  and  offlcers  of  local  authorities  have  unique 
opportunities  of  obtaining  accurate  information  on  these 
points,  and  while  Mr.  Long  would  ver.v  much  regret  to  add 
anything  unnecessary  to  their  labours  at  the  present  time, 
he  feels  sure  that  the  advantage  of  starting  betimes  to 
obtain  the  material  for  such  a  Register  as  he  proposes  will 
be  generally  recognised.  Consequently  he  appeals  without 
hesitation  to  both  members  and  offlcers  of  local  authorities 
to  take  all  steps  within  their  power  to  obtain  the  material 
necessar.v  to  enable  them  to  give  as  completely  as  i)ossible 
the  information  asked  for  in  the  enclosed  Forms  A  and  B. 
Mr.  Long  realises  that  it  is  impossible  to  forecast  the 
position  at  the  end  of  the  war  as  regards  either  the  supply 
of  material  or  capital  or  the  prices  at  which  these  can  be 
obtained.  These  matters  will  largely  affect  the  amount  of 
work  which  will  be  undertaken  at  the  end  of  the  war.  and 
ma.v  have  the  effect  of  materially  restricting  this  work. 
At  the  same  time  the  release  of  transport  at  present  engaged 
on  war  work  should  have  some  effect  in  reducing  the  cost 
of  imported  materials,  and  there  seems  every  reason  to 
anticipate  that  plenty  of  labour  will  be  available  for  almost 
every  class  of  work. 

So  far  as  works  to  be  undertaken  by  Local  Authorities 
are  concerned,  these  bodies  will  no  doubt  make  such  forecast 
of  the  future  in  their  districts  at  the  end  of  the  war  as 
their  knowledge  admits  of.  and  will  probably  be  able  to 
say  with  some  degree  of  accuracy  what  works  they  will  be 
able  or  obliged  to  undertake  when  that  time  comes.  Many  of 
these  works  are  of  an  urgent  character,  and  have  only  been 
postponed  in  deference  to  the  express  desire  of  the  Govern- 
ment to  conserve  all  tinaucial  resources  for  the  ptirposes 
of  the  war. 

As  regards  works  to  he  undertaken  by  private  enterprise 
the  case  is  more  ditficiiU,  and  Mr,  Long  recognises  that 
the  information  obtainable  cannot  be  regarded  as  absolutely 
reliable  in  all  circumstances. 

The  inclusion  of  particular  works  in  the  Register  cannot 
in  any  way  bind  the  undertakers  to  proceert  with  those 
works,  but  it  is  hoped  to  secure,  by  means  of  the  Register. 
a  general  idea  of  the  character  and  extent  of  the  works 
which  may  be  undertalsen  at  the  close  of  the  war  and 
the  capital   and  labour  whiili   they  would   absorb. 

At  the  same  time  it  is  not  desirable  to  include  in  the 
Forms  particulars  of  works  the  plitting  in  hand  of  which, 
upon  the  conclusion  of  the  war,  is  for  any  reason 
problematical,  but  if  on  tlie  other  hand  the  works  will  be 
put  in  hand  in  the  event  of  certain  conditions  being  fulfilled 
the  works  should  be  included  in  the  particulars  given  and 
the  conditions  subject  to  which  they  will  be  nhdertakeu 
should  be  indicated. 

Form  A  is  intended  to  sliow  the  suggestions  of  each  Local 
Authority  as  to  works  which  might  be  undertaken  by  them 
in  their  various  capacitM-  ..n  tlie  conclusion  of  the  war, 
and    it    is    desired    tli  ii  lic.nld    be   filled    up    as   soon    as 

practicable  by  the  f.li.  ,  .\  ntliorities  :   County  Councils. 

Councils  of  all  Boron jii  ,i,,l  ..t  Lli-ban  and  Rural  Districts, 
and  any  .Joint  Boai  d  ■  ..n.-iniinsi  of  representatives  of  any 
such  Councils.  Boards  cd  Guardians  of  Poor-law  Unions,  the 
Metropolitan  Asylums  Board,  and  other  Poor-law  authorities 
having  power  to  carry  out  works  involving  capital 
expenditure. 

Form  B  is  intended  to  show  any  definite  information 
obtained  by  a  Local  Authorit,y  as  to  works  contemplated  in 
the  area  within  their  jurisdiction  by  bodies  or  persons 
other  than  the  Local  Autliority,  and  it  is  desired  that  this 
form  should  be  filled  up  by  Councils  of  all  Boroughs  and 
of  Urban  and  Rural  Districts.  This  Form  is  therefcu-e  sent 
only  to  those  Author-it ies. 

If.  as  is  possible,  tlie  information  asked  for  in  Form  A 
can  be  furnished  before  that  asked  for  in  Form  B,  Mr. 
Lone  requests  that  Form  A  may  be  forwarded  to  this  Office 
without  waiting  for  tlie  completion  of  Form  B,  which  may 
be  forwarded  subsequently  a,s  soon  as  it  can  be  completed. 

.  In  Form  A  local  authorities  .arc  asked  to  furnish 
information  rinder  the  following  headings:  (1)  Short 
description  of  the  works ;  (2)  Degree  of  urgency  ;  (3) 
Are  the  local  authority  prepared  to  undertake  the 
works,  subject  to  any  necessary  capital  being  avail- 
able; (4)  Approximate  amount  of  expenditure  in- 
volved; (5)  Approximate  jieriod  over  which  the  works 
would  extend;  (6)  Number  of  men  who  would  be 
euiployed ;    (7)  Autliority    for   borrowing. 

In  Form  B  a  sliort  de.scription  of  and  the  name 
of  the  body  or  persons  proposing  to  undertake  the 
works  are  asked  for,  other  points  on  which  informa- 


tion is  desired  being  the  approximate  period  over 
which  the  works  would  extend  and  the  number  of 
men  who  would  be  engaged. 


PERSONAL. 


Messrs.  Jephson  and  O'Riordan,  a.ssistant  county 
surveyors  of  Waterfoid,  have  had  their  salaries  in- 
creased to  £150,  with  an"' allowance  of  £25  for  travel- 
ling expenses. 

Mr.  R.  Kiernan,  Dundalk,  has  been  appointed 
surveyor  to  the  Castleblayjiey  urban  district,  in  the 
absence  of  Mr.  G.  J.  Skelly,  who  has  joined  the 
Royal  Engineers. 

Mr.  F.  E.  Ennals,  western  district  surveyor  to  the 
Billericay  Rural  District  Council,  Mr.  R.  J.  W. 
Layland,  western  district  surveyor,  and  Mr.  S.  J. 
Shelley,  sanitary  inspector,  have  Ijeen  granted  a  war 
bonus  of  £10  each  for  a  period  ending  six  months 
after  the  proclamation  of  peace. 

Mr.  Charles  W.  Randall  is  leaving  the  Public  Works 
Department,  Hong  Kong,  having  obtained  an  appoint- 
ment with  Dunlop  Plantations,  Limited,  Malacca, 
Federated  Malay  States.  Mr.  Randall  went  to  Hong 
Kong  in  Marcli,  1913,  under  a  three  years'  agreement, 
which  has  expired.  Previous  to  that  he  was  assistant 
surveyor  to  tlie  Weyliridge  (Siirrey)  Urban  District 
Council. 

Mr.  H.  Wontner  Smith,  deputy  engineer  of  the 
Bradford  Corporation  Sewage  Committee,  who  has 
had  charge  -pt  the  Esholt  tunnel  undertaking,  has 
been  appointed  manager  of  a  large  munition  works 
in  Lancasliire.  He  will  still  remain  in  the  service  of 
the  corporation,  being  enabled  to  take  up  the  new 
work  teni]iorarily  on  account  of  the  stoppage  of  the 
tunnel  contract. 

Mr.  Clemens  Herschel,  who  has  recently  succeeded 
Dr.  E.  L.  Corthell  as  president  of  t,he  American 
Society  of  Civil  Engineers,  is  best  known  for  his  work 
in  the  field  of  hydrau4i6s^ ,  His  experiments  in  1887 
led  to  the  invention  of  the  Venturi  jueter  and  the 
derivation  of  the  well-known  formulas  for  calculating 
the  flow  through  large  pipes.  The  principle  upon 
which  the  Venturi  meter  is  foimded  was  first 
announced  in  1797  in  the  published  researches  of  J.  B. 
Venturi,  an  Italian  philosopher.  He  had  observed 
that  fluids  discharging  through  an  expanding  nozzle 
exert  a  sucking  action  at  tlie  smaller  diameter,  which 
diminishes  as  the  diameter  increases  toward  the  out- 
let. It  is  apparent  that  he  considered  this  pheno- 
menon scientifically  interesting,  but  without  practical 
value.  Following  Venturi,  other  engineers  made  occa- 
sional use  of  the  peculiar  property  for  various 
jjurposes.  In  1887  Clemens  Herschel  conducted  a 
series  of  tests  to  determine  whether  a  definite  relation 
e.xisted  l>etween  the  difference  in  pressure  at  the  inlet 
and  contracted  section  .and  the  rate  of  flow.  Such 
remarkably  uniform  results  were  obtained  that  he 
patented  the  devi<'e.  L'iving  it  the  name  of  Venturi 
meter. 

OBITUARY. 

Mr.  W.  D.  Gibbins,  f(m;m'any  years  borough  engi- 
neer of  Northampton,  dfed,  we  regret  to  state,  on 
Saturday  last.  After  retiring  he  continued  to  act 
as  architect  to  the  Education  Committee  and  sur- 
veyor to  the  Licen.siiig  Jiistices. 

Captain  Bernard  Francis  Cadic,  wlio.  we  regret  to 
state,  has  died  from  wounds  and  shell  shock,  was 
the  son  of  Captain  L.  Cadic,  r.e.,  now  serving  in 
the  Na-val  Battalion  of  the  Royal  Engineers  at  the 
Front.  Captain  Cadic  was  educated  at  St.  Law- 
rence's College,  Amiiletorth,  Yorks,  and  served  in 
the  Officers'  Training  Corps.  In  1912  he  was  articled 
to  Mr.  J.  L.  Redfern,  borough  engineer  of  Gilling- 
ham,  Kent.  Subsequently  he  was  gazetted  in  the 
Territorial  Force,  R.G.A.,  and  on  the  outbreak  of 
the  war  was  engaged  on  the  Thames  defences.  Early 
in  October.  1915,  he  proceeded  to  France  with  the 
66t.h  Siege  Battery,  and  took  part  in  the  fighting  in 
Flanders  till  June  last,  when  he  was  wounded.  He 
wa«5  only  twenty-two  years  of  age. 

KILLED   IN   ACTION. 

Captain  E.  W.  Edwards,  who  before  joining  the 
Forces  was  surveyor  and  water  engineer  to  the 
Blaenavon  Urban  District  Council,  was.  we  regret  to 
state,  killed  in  action  on  August  17th. 


September  1.  I''lo 


AND  COUNTY  ENGINEER. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  John  S.  Bkodie,  m.insi.c.e..  Borough 
Engineer    and    Surveyor,    Blackpool. 


District  Chairnuin — Mr.    J.    S.    PlCKERIXG,    M.I.NST.C.E., 

Borough   Surwyur,   Cheltenham. 

SOUTHERN    DISTRICT   MEETING. 

A  Southern  District  ni. .  ting  is  to  be  held  at  Bristol 
on  Saturday,  September  Hith~ 

Peogkamme. 
11.30  a.m. — Assemble  at  tlie  CouncU  House. 
lUftri' '   Meeting. 
Election  of  Di-trict  Committee. 
Informal  dis.  ussion  on  papers  describing 
works  to  be  visitfd. 
1  p.m. — Luncheon  at  Stuckey's  Restaurant.     (Tickets 
2s.  lid.  each.) 

Drive  to  the  Suspension  Bridge,  Clifton 
and  Durdhani  Downs,  Eastville  refuse 
destructor.  Barton  Hill  baths,  inspecting  en 
route  six  sections  of  bituminous  road  con- 
struction laid  during  the  last  four  years. 
(Tickets  for  conveyance,  3s.  each.) 
6  p.m. — Tea  at  Stuckey's  Restaurant  by  invitation  of 
the  city  enginocr. 

Notices. 

All  members  of  the  institution  are  cordially  invited 
td  attf  nd. 

In  order  that  Ae  necessary  arrangements  may  be 
made,  members  must  give  notice  of  their  intention  to 
be  [.resent  as  soon  as  jiossible,  and  not  later  than 
September  9th. 

F.  R.  Thipps, 

Bon.  District  Secretary. 
Biirough  Surveyor, 
Basingstoke. 


APPOINTMENTS  VACANT. 

OFFICUL    A.SD    SIMILAR    ADVERTISEUENTS    BECBITED    CP    TO    4.30    P.M. 
ON    TBCRSOATS    WILL    BB    INSERTP.0    IN    THB    FOLLOWING    DAY'S    ISSUB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  rearh  TBI  SnBVBiOE  office  bv  noon 
071  WBDNBSDATS  to  ensure  their  inclusion  in  the  u-eeklu  list  oj 
summaries-  Such  advertisemtnts  may,  in  cases  of  emerpencv 
onlv.  be  telephoned  iCitv  So.  l0^e)  subject  to  later  con- 
firmation   bu   letter. 


CLKRK  OF  WORKS.- September  Utli.— Miiliingar 
District  Lunatic  Asylum.  £2  10s.  per  week.— The 
Chairman,  The  Asylum,  MiiUingar,  Ireland. 

SURVEYOR.— SeptemKr  14th.— Hollini-bourn  Ur- 
ban Distr'jet  Council.  e-2<«i  a  year.— Mr.  H.  J.  Bracher, 
clerk.  Council  Offices,  .33  Karl-street,  Maidstone. 

SURVEYOR.— SeptemlM?!  i5th.— Warldington  Urban 
District  Council.  £160.— Mr.  J.  W.  L.  Cooper,  clerk,  14 
Queen-street,  Einsworth. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  bimilak  adtep.t-embnts  received  op  to  4.30  p.m. 
on  tbcesdat9  will  bb  isserim  in  the  following  day's  isscb, 
but  those  responsible  lor  tluir  despatch  are  recommended 
to  arrange  that  they  shall  rr,irh  The  Scevbtob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisem'  nls  may,  in  cases  of  emergency 
onlv,  be  telephoned  {City  So.  10i6)  sudiect  to  later  con- 
firmation  by   letter. 


Buildings. 

WOLVERTON.— September  16th.— For  alterations  to 
the  bathing  place,  for  'lie  parish  council. — Mr.  R. 
William-,  clerk,   Churoli--'reet,* Wolverton. 

Engineering:  iron  and  Steel. 

BR.ADFORD.— Septemli.  r  5th.— For  the  supply  of 
one  Willans'  two-crank  compound  engine,  direct 
coupjled  to  Phoenix  multipolar  generator,  having  an 
output  of  300  kilowatts  at  r,iiO  to  550  volts,  and  260  cells 
for  storage  battery,  ma'ln  by  the  Hart  -Accumulator 
Company,  for  the  corporation. — City  Electrical  Engi- 
neer and  Manager,   Town  Hall. 

CORK. — September  7tli.— For  sinkintr  well  and  sup- 
plying and  ereetinjr  pump,  for  the  rural  district 
council  —Mr.  ,J.  Cotter.  ••!  k.  Board  Room,  The  Work- 
hou.se,  Cork. 


MANCHESTER.— September  9th.— For  supplying 
and  fixing  a  oOO-galloii  petrol  storage  tank,  for  the 
board  of  guardians.— Jlr.  J.  Macdonald,  clerk.  Union 
Offices,  All  Saints,  Manchester. 

SHEFFIELD.— September  11th.— For  the  supply  of 
materials  and  works  in  connection  with  the  laying 
of  east-iron  water  pipe  and  construction  of  chambers, 
for  the  Electric  Supply  Committee.— Mr.  S.  E.  Fedden, 
general  manager  and  engineer,  Commerciali-street, 
Sheffield. 

RHONDDA.— September  12th.— For  the  supply  of 
two  scavenging  wagons,  for  the  urban  district  council. 
— Mr.  EH.  Barber,  engineer  and  surveyor.  Council 
Offices,  Pentrc.  Ehondda. 

CAPE-  TOWN".- Septemlier  18th.— For  the  supply  of 
pumps,  motors,  switch-gear,  cables,  cast-iron  jiipes, 
sluice  valves,  penstock  gates  and  screens,  overhead 
travelling  cranes,  and  tipping  wagons  and  rails,  for 
the  main  sewage  pumping  station.— Messrs.  Davis  & 
Soper.  54  St.  Mary  Axe,  London,  E.C. 

ARGENTINE.— Octolwr  13th.— For  the  supply  of 
27.807  metric  tons  of  light  pipes  and  32,164  metric  tons 
of  heavy  pipes  of  cast-iron,  for  the  Ministry  of  Public 
Works. — Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.C. 

SHEFFIELD.— For  the  supply  of  an  electrically- 
driven  pump,  direct-current  motor,  boring  plant,  and 
rock-drilling  apparatus,  for  the  corporation.— General 
.Manager,  Water  Department,  Town  Hall. 

Meclianicaily-Propelled  Veliicies. 

SI':Vi:X(>AKS.— Septemlier  lltli.— For  the  supply  of 
a  steam  motor  wagon,  with  a  separate  tank  of  1.000 
gallons  capacity,  fitted  for  street  watering,  in  addition 
to  ordinary  wagon-body,  for  haulage  for  the  urban 
district  council. — i^Ir.  S.  Towlson.  surveyor,  Argyle- 
road,  Sevenoaks. 

Roads. 

LOFTUS.— September  2nd.— For  the  supply  of 
liroken  whinstone  and  slag,  for  the  urban  district 
council.— Mr.  Bernard  J.  Wormleighton.  surveyor. 
Town  Hall,  Loftus,  Yorks. 

BEDFORD.— September  4th.— For  the  supply  of 
1.750  tons  of  broken  granite,  4,740  tons  of  ironstone 
slag,  and  1,600  tons  of  ironstone  slag  tar-macadam, 
for  the  corporation. — Mr.  N;  Greenshields,  borough 
engineer  and  surveyor,  Town  Hall. 

DEVIZES.— September  8th.— The  town  council  have 
for  disposal  about  5  tons  of  Westrumite  dust  preven- 
tive, for  roads. — ^Borough  Surveyor,  Town  Hall. 

MANCHESTER.— September  8th  —For  the  exten- 
sion of  granite  rock  a.sphalt  carriageway,  on  concrete 
l>ed.  tor  the  corporation. — District  Surveyor,  Town 
Hall. 

Sanitary. 

Gl'ILLYGAER.- September  4th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  T.  R.  Gabe,  Council  Offices,  Hengoed, 
Glam. 

SEATON  DELAVAL.— September  4th.— For  scaveng- 
ing the  district,  for  the  urban  district  cotncil.— The 
Surveyor,   Council  Offices. 

EPSOM.— September  5th.— For  the  supply  of  horses 
and  men  in  connection  with  tHe  work  of  emptying 
cesspools,  for  the  rural  district  council. — Mr.  W.  T. 
Wooldridge,.  surveyor,    Waterloo-road,    Epsom. 

EPSOM.— September  5th.— For  the  removal  of  house 
refuse,  for  the  rural  district  council. — Mr.  W.  T. 
Wooldridge,    surveyor,    Waterloo-road,    Epsom. 

ROWLEY  REGIS.— September  5th.— For  relaying 
and  reconstructing  sewers,  for  the  urban  district, 
council.— Mr.  W.  Wright,  clerk,  Council  House,  Old 
Hill.  Staffs. 

BRIGHTON.— September  6th.— For  the  supply  of 
glazed  drain-pipes,  lor  the  corporation.— Borough 
Surveyor,  Town  Hall. 

RATHDOWN.— September  6th.— For  the  extension 
of  sewers,  for  the  rural  district  covincil.^Mr.  P.  H. 
McCarthy,  engineer.  Clerk's  Office,  Loughlinstown. 
V  CANNOCK.— September  7th.— For  the  removal  of 
house  r.?fuse.  for  the  rural  district  council.  —  Mr. 
J.  T.   H.  Hall,  The  Oaklands,  Brewood,  Stafford. 
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HASLE.MERE.— SepteiiiLer  8th.— For  the  supply  of 
about  380  yds.  of  hard  cnis'ned  and  uncrushed  clinker 
for  use  as  filtering  media  in  percolating  filters,  for 
the  urban  district  council.— Mr.  H.  V.  Snook,  sur- 
veyor, Council  Offices,  Haslemere. 

M0TTRAM-IN-L0NGDENDALE.-5ept€mber  9th. 
— For  cleansing  clo.sets  and  ashpits,  for  the  urlian 
district  council. — Mr.  S.  Hudson,  inspector. 

BLAYDON.— September  12th.— For  the  removal  of 
contents  of  ashpits,  for  the  urban  district  council. — 
Mr.  E.  Biggins,  Council  Offices,  Blaydon-on-Tyne. 

Stores. 

ROCHESTER.— Septemlier  5th.— For  the  supply  of 
road  metal,  brooms,  horse  hire,  and  tools,  for  the 
corporation. — Mr.  W.  Banks,  city  surveyor,  Guildhall. 

SHEFFIELD.— September  llth.-^For  the  suppl.v  of 
materials  and  works  requiied  by  the  Electric  Supply 
Committee.^Mr.  S.  E.  Fadden,  general  manager  and 
engineer.    Commercial-street,   Sheffield. 

Miscellaneous. 

BRIGHTON.— September  6th.— For  the  supply  of 
Portland  cement,  for  the  corporation. — Borough  Sur- 
veyor, Town  Hall. 

BERMONDSEY.— Septeuiber  8th.— For  the  removal 
of  clinker  and  flue-dust  from  the  destructor,  for  the 
borough  council.  —  Mr.  F.  Rvall,  town  clerk.  Town 
Hall. 

NEWCASTLE-ON-TYNE.— For  the  removal  of  refuse 
to  sea,  for  the  corporation. — City  Enaineer,  Town  Hall. 


MEETINGS. 

Sec'etoTica  and  others  will  oblige  by  lending  early  notice  ot 
dates  ot  forthcoming  meetings. 


SEPTEMBER. 
-Institution     ot      Municipal      and     County      Engineers: 

Sotithern  District  Meeting  at  Bristol. 
2. — Municipal    Tramways   Association :    Annual   Meeting, 

Surveyors'  Institution. 
-Institution    of   Municipal    and   County   Engineers :    East 

Midland  District  Meeting  at  Melton  Mowbray. 
-Institution  of  Municipal  and  County  Engineers  ;  Eastern 

Sub-District  Meeting  (Suffolk.  Norfolk,  aud  Cambridge) 

at  Stowmarket 
-Institution  of  Municipal  and  County  Engineers  :  North- 

Eastern  District  Meeting  at  Wath-on-Dearne. 

OCTOBER. 

-Institution  of  Municipal  and  Couuty  Engineers  :   Meet- 
ing at  Watford. 


APPOINTMENTS    OPEN. 

SOMERSET  COUNTY  COUNCIL. 
Wanted,  Temporary  Assistant  in  County  Sur- 
veyor's Office.  Must  liave  good  knowledge  of  modern 
road  and  bridge  construction,  l3e  an  active  motor 
cyclist,  and  ineligible  for  the  Army.  Salary  £120  and 
allowance  of  £30  per  annum  for  upkeep  of  motor 
cycle.  Apply,  giving  age  and  full  particulars  of 
experience,  to 

GORDON  R.  FOLLAND, 

Acting  County   Surveyor. 


13  Chamberlain-street, 
WeMs.  Somerset. 


(3,066) 


HOLLIKGBOUEX        EUEAL        DISTRICT 
COUNCIL. 
APPOINTMENT    OF    SURVEYOR. 
The  Council  invite  applications  for  the  Appointment 
of  a  Surveyor  of  Highways  for  this  District  at  a  salary 
of  £200  a  year,  the  duties  to  commence  on  the  1st  day 
of  October  next. 

The  appointment  to  be  subject  to  termination  by 
six  months'  notice.  Applications  must  be  accompanied 
by  three  recent  testimonials  to  be  received  by  me  not 
later  than  10  o'clock  on  the  14th  day  of  September  pest. 

By  order  of  the  Council, 

H.   J.   BRACHER, 

Clerk. 
Council  Offices. 
33  Earl-street, 
Maidstoiii'. 

.4.ugust  24,  li'lG.  (3,077) 


APPOINTMENTS  WANTED. 

ASSISTANT  ('2')),  rfject«d  for  Army,  -desires 
engagement.  Gener<il  experience ;  good  testi- 
monials,— Box  1.572,  office  of  The  SuEVEyoR,  24 
Bride-lane,  Fleet-street.  London.  E.C.  (3,073) 


TENDERS   WANTED. 

EHONDDA  URBAN  DISTRICT  COUNCIL. 
Firms  in  a  position  and  willing  to  supply  Two 
Scavenging  Wagons,  whieli  shall  be  mgde  to  tip,  and 
shall  be  suitable  to  be  drawn  by  horses  or  used  as 
motor  trailers,  are  requested  to  apply  to  the  under- 
signed for  particulars  as  to  details,  cVc,  and  Form 
of  Tender,,  Completed  Tenders  are  to  l>e  received 
by  the  12tli  September  next. 

E.   HAZLEDINE   BARBER,   assoc.m.inst.c.e.. 
Ensineer  and  Survevor. 


Couficil  Offices, 

Pent  re.  Rhondda. 
August  23,  1916. 


(3.075) 


THE  TO\VN  COUNCIL  of  the  BOROUGH  OF 
DEVIZES  have  f"i  disposal  about  5  tons  (surplus 
stock)  of  Westi;umlte  (dust  preventative  for  roads). 
Offers  for  ijurchase  of  this  are  invited,  and  should 
be  sent  to  the  Borough  Surveyor,  Town  Hall, 
Devizes,   by  Friday,   8th   September.  (3,074) 


'      PREPARATION     FOR 
EXAMINATIONS. 

rpHE       UNIVERSITY       OF       LIVERPOOL. 
-*-  SCHOOL  OF  ARCHITECTURE, 

including 
DEPARTMENT  OF   CIVIC   DESIGN. 

Prfifi'xsi'r  (if  Architeiilurr  : 
C.    H.    ReILLY,    M.A.,    F.R.I.B.A. 

SCHOOL  OF  ARCHITECTURE. 
The  School  provides  a  thorough  theoretical  and 
practical  training  for  students  wishing  to  enter  the 
Arcliitectural  Profession.  The  courses,  which  lead  to 
a  degree  (B.Arch.).  a  Diploma  and  a  Certificate,  begin 
on  October  5th.  After  a  two  years'  course  students 
obtaining  a  first-class  certificate  are  exempted  from 
the  Intermediate  Examination  of  the  Royal  Institute 
xif  British  Architects.  A  special  certificate  of  the 
University  is  given  in  Architectural  Design.  The 
designs  required  as  tt-stimonies  of  study  for  the  Final 
R.I.B.A.  are  made  in  the  School  as  part  of  the  second- 
year  work. 

DEPARTMENT    OF   CIVIC    DESIGN. 

Pro/"'  -.*'.;•  of  Oveic  Design  : 
L.    P.    AbEECKOMBIE,    M.A.,    A. K. I.E. A. 

The  department  pi'ovides  a  training  for  Architects 
and  Engineer's  who  wish  to  specialise  in  Town  Plan- 
ning. The  courses  lead  to  a  Certificate  and  Diploma. 
The  session  consists  of  the  Autumn  and  Lent  Terms. 
Autumn  Term  begins  on  October  5th. 

Prospectuses    of    day  and   evening    classes    may  be 
obtained     on     application    to    the     Registrar    of     the 
L^niversity. 
(3,076)  EDWARD  CAREY.  Registrar. 


MISCELLANEOUS. 

WANTED.— Three  Copies  of  The  Scrveyor, 
loth  April,  19UI.  No,  952;  vol.  xxxvii.— Apply 
to  the  Publisher,  office  of  TttE  Surveyor,  24  Bride- 
lane.  Fleet-street,  E.C. 

WANTED — The  Surveyor,  vols,  xxxvii.  and 
xxxviii.  (191()),  either  in  loose  numbers  or  bound 
in  publishers'  cases.— Apply  to  the  Publisher,  office  of 
The  Surveyor,  24  Bride-lane,  Fleet-street.  E,C, 

The  Editor  invites  readers  to  forward  regularly 
copies  of  annual  and  other  reports,  for  notice  in 
the  columns  of  "  The  Surveyor." 


The  Surveyor 

Enb  nDuntctpal  an&  County  Bngineer. 


Vol.  L. 


SEPTEMBER  8,  1916. 


No.  1,286. 


Minutes  of  Proceedings. 


Cas  and 

Electricity. 


It  liiis  become  so  much  tlio 
custom  toregai-d  giis  and  electric 
supi)ly  companies  us  natural 
rivals  tliat  tiie  idea  of  hotli  commodities  being 
supjilied  by  a  single  undertaking  will  come  as 
rather  a  novel  one  to  many  who  lU'c  not  ac(iuaintcd 
with  the  latest  develoiiments  in  the  ga*;  industry. 
At  a  meeting  of  the  Noith  Britisli  Association  of 
Gas  Managers,  held  at  Edinburgh  on  Friday  last, 
however,  Mr.  J.  \\'.  Napier,  of  Alloa,  in  the 
course  of  a  paper  on  "  Gas  Authorities  as  Suppliers 
of  Electricity,"  was  alile  to  show  from  his  own 
experience  tliat  in  a  suitable  district  the  combina- 
tion is  a  sound  comniercial  proposition.  \u 
electric  lighting  Order  was  obtained  in  1899,  and 
the  town  council  immediately  concluded  an  agree- 
ment with  a  company  for  a  bulk  sujjply  for  a 
minimum  period  of  fourteen  years,  the  corpora- 
tion taking  delivery  of  tiir  current  at  a  sub-station 
in  the  town  and  undnt, iking  the  distribution  by 
cables  laid  at  their  own  expense.  The  arrange- 
ment, however,  was  d'>Mined  to  failure,  and  this 
Mr.  Napier  attributes  entirely  to  the  excessive 
rates  of  charge  imposid  upon  the  town  council. 
Finally  the  agreement  was  terminated  by  mutual 
consent,  the  corporatiin  paying  an  indemnity  of 
tlien  had  to  consider  the 
station  of  their  cjwn.  As 
tlie  ideal  site  for  an  electric 
station  is  a  point  in  the  centre  of,  or  so  far  as  is 
j)racticable  nearest  to.  the  ai-ea  of  greatest  demand 
for  current,  in  order  to  leduce  the  cast  of  supply- 
cables,  which  otherwise  would  require  to  be  larger 
and  carried  a  considerable  distance  at  greatly 
increa-sed  cost.  Ultimately  the  gasworks  site  was 
decided  upon,  and  has  proved  most  satisfactory, 
the  convenience  and  advantages  being  real  and 
considerable.  Suction-iirodueer  gas  plant  with 
gas  engines  was  decided  upon  as  the  most 
economical  type  of  plant  best  suited  to  the  local 
circumstances.  In  1010,  as  a  commencement, 
one  85-brake-horse-powir  and  one  140-brake-horse- 
power  gas  engine,  witli  dynamos  direct  coupled, 
with  one  producer  gas  plant  for  use  with  gas  coke, 
were  installed.  These  were  added  to  in  1911,  but 
three  years  later  the  demand  for  electricity  had 
increased  to  such  an  extent  that  further  exten- 
sions became  necessaiv  ,  and  a  much  larger  unit 
was  installed — a  vertical  engine  of  bOO-brake-hoi-se- 
power,  together  with  two  sets  of  [iroducer  plant 
of  ample  capacity.  'Hie  supply  is  on  the  three- 
wire  system — 200  volts  for  lighting  and  400  volt^s 
for  power.     Since  191  '  tlio  output  of  cuiTent  has 


£3,000.      The   council 
question  of  erecting 
Mr.  Napier  points  out , 


rai)idly  increased,  and  at  the  present  time  a 
7()0-brake-liorse-po\ver  engine  and  generator  are 
m  process  of  erection.  The  gi-eatest  increase  of 
energy  has  been  for  power  i>uriioses,  and  this  has 
luid  a  very  important  influence  on  the  working 
results  and  success  of  the  station.  With  an 
industrial  day  demand,  and  therefore  a  long  hour- 
load,  th(_'  jilant  is  ke])t  working  when  otherwise 
it  would  be  largely  standing  idle,  and  would  be 
nnniing  only  during  the  short  period  of  peak  load, 
lietween  1910  and  191G  the  output  of  electricity 
hius  increiised  from  about  100,000  units  to  about 
800,000.  At  the  same  time  every  facility  is  given 
to  consumers  to  take  advantage  of  the  use  of  gas, 
with  the  result  that,  taken  on  the  basis  of  popu- 
lation, the  consumption  of  gas  is  considerably 
higher  than  in  most  towns  in  Scotland. 

The  ex])erience  of  Alloa  certainly  shows  that 
in  that  district. — which  is  typical  of  many  others — 
electricity  has  a  permanent  place  in  public  demand 
coincident  with  a  large  consumption  of  gas,  and 
that  competition  doc^a  not  enter  in  to  destroy  the 
interests  of  cither  dejiartment.  There  would  seem 
indeed  to  be  little  danger  that  if  a  gas  under- 
taking embarks  upon  an  electricity  scheme  the 
consumption  of  gas  will  be  lessened  to  make  room 
for  the  new  commodity.  On  the  contrary,  the 
electricity  scheme  may  fairly  be  regarded  as  a 
means  of  pursuing  the  same  line  of  business  by 
a  different  avenue.  There  seems  to  be  full  justifi- 
cation for  Mr.  Napier's  conclusion  that  if  the  area 
concerned  is  a  suitable  one  (industrial  to  be  pre- 
ferred, in  order  to  obtain  the  highly  valuable 
day  load)  the  electricity  side  of  the  business  can 
be  made  independently  remunerative. 


The  Management 

of  Sewage 

Disposal  Works. 


The  importance  of  providing 
for  the  proper  management  of 
sewage  disposal  works  has  been 
mentioned  in  these  columns  on 
a  luimber  of  occasions  in  the  past.  A  striking 
reminder  of  the  fact  was  contained  in  a  casual 
remark  made  in  the  course  of  a  description  of  the 
new  sewage  disposal  works  at  Caerphilly,  which 
was  printed  in  our  issue  of  August  11th.  These 
works  were  designed  to  deal  with  160,000  gallons 
per  day  dry-weather  flow,  which  amounts  to  about 
200,000  tons  per  annum  of  foul  sewage,  together 
with  the  usual  allowance  of  storm  water,  and  the 
whole  plant  is  so  arranged  that  only  one  man  is 
required  to  manage  and  control  the  entire  process. 
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The  figures  would  be  still  more  striking  in  the 
case  of  larger  works.  Tins  eminently  satisfactory 
result  is,  of  course,  almost- entirely  due  to  the 
facilities  provided  by  the  engineers  when  they 
designed  the  woi'ks,  by  whic-h  it  is  made  possible 
for  one  man  to  control  and  operate  the  various 
stages  of  the  complete  process  of  treatment 
through  which  the  sewage  passes  before  it  is  dis- 
charged into  the  streaxn  in  the  form  of  a  bright 
and  perfectly  clean  effluent.  In  spite  of  all  the 
engineer  may  do  to  render  the  work  of  the  manager 
as  easy  as  possible,  and  to  make  the  operations 
automatic,  where  suitable,  the  human  element  is 
the  most  important  factor  in  securing  continuous 
satisfactory  results.  Lack  of  experience  of  the 
particular  system  in  use,  or  neglect  due  to 
laziness,  -will  soon  spoil  the  best  designed  woi-ks 
and  render  them  ineffective. 

These  facts  are  becoming  more  generally  recog- 
nised than  they  wei-&  a  few  years  ago,  but 
instances  still  occur  where  a  labourer  of  the 
"  intelligent  "  type  is  considered  good  enough  to 
have  sole  control  of  a  sewage  disposal  works  on 
the  latest  system.  If  the  man  has  had  no  pre- 
vious experience  it  requires  a  long  time,  and  it  is 
sometimes  impossible,  to  teach  him  the  funda- 
mental principles  of  the  various  processes.  On 
the  other  hand,  the  man  who  has  had  some  slight 
experience  elsewhere  of  some  other  type  of  treat- 
ment may,  in  excess  of  zeal,  utilise  the  oppor- 
tunities to  apply  the  "  little  knowledge  "  he 
possesses  with  higliJy  injurious  results.  Especially 
is  this  the  case  if  some  emergency  should  arise 
unexpectedly.  There  is  so^me  difficulty  in  ascer- 
taining thC'  capabilities  of  men  applying  for 
appointments  as  managers  of  sewage  works,  but 
this  could  be  overcome  if  it  were  made  essential 
that  in  every  case  the  man  should  be  able  to 
show  that  he  had  had  several  years'  actual  ex- 
perience under  a  member  of  the  Association  of 
Managers  of  Sewage  Disposal  Works  before  he  was 
allowed  to  have  sole  charge  of  any  works.  The 
chief  obstacle  to  the  employment  of  competent 
managers  is,  however,  the  meagre  remuneration 
so  frequently  offered  for  their  services,  and  this  is 
due  to  the  ignorance  of  members  of  local  autho- 
rities who  cannot  understand  that  a  modem 
system  of  sewage  treatment  consists  of  a  series  of 
delicate  scientific  processes  each  of  whicli  requires 
the  most  careful  regulation  and  adjustment  in 
order  to  produce  the  conditions  necessary  for  its 
successful  operation.  A  proper  knowledge  of 
these  conditions  can  only  be  attained  after  several 
years  of  practical  experience,  and  even  then  sound 
judgment  is  frequently  required  to  deal  satis- 
factorily with  contingencies  which  may  ai'ise 
unexpectedly  in  any  works.  A  man  with  these 
qualifications  is  not  willing  to  undertake  the 
responsibilities  of  a  sewage  works  manager  for  the 
wages  of  a  labourer.  At  present  the  only  apparent 
remedy  is  to  do  everything  possible  to  enlighten 
the  minds  of  the  members  of  local  and  other 
authorities,  first  to  the  importance  of  securing 
proper  management  of  the^ir  sewage  disposal 
works,  and  secondly  to  the  necessity  of  employ- 
ing thoroughly  competent  managers,  if  they  wish 
their  woi-ks  to  be  maintained  in  a  permanently 
satisfactory  condition. 


Security 
of  Tenure. 


We  have  already  published  at 
length  the  excellent  pqper  on 
"Surveyors:  Their  Security  of 
Tenure  and  Defence,"  which  was  read  at  the 
recent  Blackpool  meeting  of  the  Institiition  of 
Municipal  and  County  Engineers  by  Mr.  J.  H. 
Drew,  the  engineer  and  surveyor  to  the  Wath- 
upon-Dearne  Ui-ban  District  Council,  and  our 
own  views  on  the  subject  are  by  this  time  well 
known  to  our  readers.  Judging,  however,  from 
the    tone  of    the    leading  article    in    the  August 


issue  of  the  Municipal  Officer,  the  official  organ 
of  the  National  Association  of  Local  Government 
Officers,  it  seems  that  the  peculiar  position  of 
surveyors  as  regards  security  of  tenure  is  not  yet 
appreciated,  even  by  those  whose  special  business 
it  is  to  watch  the  interests  of  the  Local  Govern- 
ment sei-vice  as  a  whole.  Our  esteemed  contem- 
porary evidently  resents  the  suggestion  that  sur- 
veyors stand  in  greater  need  of  some  measure  of 
security  of  tenure  than  any  other  class  of  municipal 
officers,  and  insinuates  that  any  effort  on  the  part 
of  surveyors  to  act  for  themselves  in  this  matter 
is  something  in  the  nature  of  an  act  of  disloyalty 
to  their  colleagues  in  other  branches  of  the  service. 
With  all  our  admiration  for  the  work  of  the 
N.A.L.G.O.,  and  our  belief  in  the  value  of  organi- 
sation, we  are  bound  to  say  that  we  cannot  agree 
with  this  view.  That  sm-veyors  stand  in  special 
need  of  protection  is  clearly  shown  by  the  oases 
of  wanton  dismissal  from  office  that  are  constantly 
occun-ing,  the  reason  being  that  their  work  if 
conscientiously  performed  must  in  the  nature  of 
things  often  bring  them  into  direct  conflict  with 
the  worst  type  of  local  councillor.  Nevertheless, 
wo  are  tol^  that,  ' '  whether  the  desire  is  to  obtain 
security  of  tenure  of  office,  superaimuation,  or 
any  other  improvement  in  the  service  conditions, 
we  shall  have  to  realise  in  the  very  fir^t  stages  of 
discussion  that  methodical  organisation  of  the 
w4iole  forces  of  the  Local  Governrnent  service  is 
the  only  way  to  success." 

What,  it  may  fairly  be  asked,  has  the 
N.A.L.G.O.  done  to  further  the  special  claims  of 
surveyors  to  security  of  tenure^ '?  Whatever  may 
be  the  answer  to  this  question,  there  surely  can 
be  no  objection  to  surveyors  themselves 
strengthening  the  case  for  improved  conditions 
by  action  through  their  recognised  professional 
institutions  ?  Our  contemporai'y  interprets  the 
omission  of  Mr.  Drew's  paper  from  the  realm  of 
discussion  at  the  meeting,  not  as  indicating  lack 
of  interest  in  the  question,  but  as  showing  that 
many  surveyors  are  of  opinion  that  the  Institution 
of  Municipal  and  County  Engineers  is  not  a  body 
to  spend  its  time  upon  questions  affecting  service 
conditions  of  its  members.  If  this  is  the  official 
view  of  the  N.A.L.G.O.,  we  hope  that  the  council 
of  the  institution  \\'\\\  not  be  long  in  correcting 
it.  We  have  on  many  occasions  expressed  our 
sense  of  the  value  of  the  work  of  the  N.A.L.G.O., 
and  m-ged  that  all  municipal  engineers  and  sur- 
veyors ought  to  strengthen  its  hands  by  becoming 
members.  This  opinion  we  still  strongly  hold, 
but  we  do  at  the  same  time  feel  that  any  class 
of  municipal  officeis  having  a  special  grievance 
must  be  free  to  secure  its  removal  by  organised 
effort  in  conjunction  with,  or  if  necessary  apart 
from,  the  National  Association. 


The  Birmingham 
Housing  Proposals. 


The  difficulties,  economic 
and  administrative,  which 
beset  the  housing  question 
were  promptly  disposed  of  at  the  Trade  Union 
Congress  at  Birmingham  on  Saturday  last.  A 
comprehensive  resolution  mvolving  considerations 
of  far-reaching  importance  was  carried  unani- 
mously. This,  while  affirming  the  impossibility  of 
local  authorities  framing  housing  schemes  "  that 
fulfil  modern  requirements,  especially  accommo- 
dation that  can  be  let  at  a  rental  within  the  means 
of  wage-earners,"  calls  upon  the  Government  to 
assist  these  authorities  by  contributing  money 
from  the  National  Exchequer  equal  to  not  less 
than  20  per  cent  of  the  sum  sanctioned  by  the 
liocal  Government  Board  for  the  provision  of 
housing  schemes,  and  urges  "  that  not  less  than 
£20,000,000  should  be  set  aside  for  housing  pur- 
jioses. ' '  At  the  same  time  the  resolution  demands 
that,  "in  view  of  the  reluctance  of  the  local  autho- 
rities   to    prepare    housing    schemes,    the    Local 
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Govemnieut  Boai-d  shall  issue  a  special  ordei- 
iiiakiHg  it-  c'onipulsi'iy  ou  local  authorities  to 
exercise  their  powers  \uider  tiie  Housing  Act,  so 
that  schemes  can  be  jinx^eeded  with  ininiediately 
after  the  termination  ..f  the  war.  "  It  would  be 
useless  to  deny  that  ilie  local  autliorities  have 
been  faced  with  many  obstacles  in  the  desire  to 
frame  housing  sclienns  that  shall  be  established 
upon  a  finauciaJly  sQimd  basis,  and  if  the  truth 
were  told  this  more  than  any  supposed  sympathy 
for  privat-e  interest-;  or  the  nuich  -  despised 
speculative  builder  has  influenced  them  iiv  their 
hesitant  policy  with  respect  to  the  provision  of 
working-class  houses.  The  proposals  fomiulated 
at  Birminghivm  would  doubtless  tend  to  remove 
the  obstacles  to  munic  ipsU  action,  but  they  will 
need  to  be  very  carefully  considered  in  view  of 
the  fact  that  they  would  presiunably  involve 
grants  from  the  Exch((|uer  in  aid  of  land  owners, 
wages,  and  rents.  Jn  view  of  this  the  further 
resolution  passed  b\  the  conference  protesting 
against  the  suggestion  tliat  "  public  money  should 
be  used  to  assist  limited  liability  conijjanies  and 
private  owners  to  build  houses  that  will  be  let  at 
rentals  based  on  the  ordinarv'  laws  of  supply  and 
demand,"  seems,  it  must  be  confessed,  a  trifle 
inconsistent.  In  any  ease,  it,  is  at  least  welcome 
to  tind  that  the  Trad.'  Union  Congress  should 
have  crystallised  their  liousing  policy  in  a  manner 
involving  a  clear-cut  issue  for  public  discussion. 


Municipal 
Co-operation. 


Tlu'  v«ry  existence  of  the 
various  institutions  represent- 
ing the  professional  interests  of 
municipal  engineers  is  in  itself  a  recognition  of 
the  principle  that  the  experience  of  each  may 
with  advantage  be  rendered  available  for  the 
benefit  of  all.  The  same  principle,  too,  affords 
the  chief  justification  for  the  jiublication  of 
technical  newspapei-s,  and  the  inclusion  in  their 
]i!iges  of  tabulated  information  like  the  "  Com- 
]>arative  R<>ports  of  (leneral  Practice  "  which 
have  always  formed  snch  a  popular  feature  of  this 
journal.  It  would  appear,  however,  that,  not- 
withstanding the  efforts  of  all  existing  iigcncies, 
there  is  still  much  duplication  of  time,  labour,  and 
expense  in  obtaining  information  about  systems, 
costs  and  results  in  rrgard  to  various  matters  of 
nuuiicipal  administration.  In  New  York  State 
an  attempt  has  been  made  to  promote  efficiency 
and  economy  in  the  cdilection  and  dissemination 
of  such  statistics  by  the  establishment  of  a  central 
clearing-house  of  muiii(i])al  information  rim  on 
co-o{)erative  lines.  Thf  bureau  senes  fifty-seven 
cities,  and  its  primary  function  is  to  supply  infor- 
mation about  any  niiiuieipal  problem  to  any  New 
i'ork  State  city  official  who  may  request  it.  It 
also  kee[)s  city  officials  in  touch  with  one  another 
by  distributing  new  ideas  and  plans,  while  another 
duty  performed  is  that  of  keeping  cities  informed 
about  any  legislation  that  may  affect  their  inte- 
rests. There  is  no  organisation  <|uite  on  these 
lines  in  this  country,  although  much  .admirable 
work  of  a  cognate  kind  is  done  by  such  bodies  .as 
the  Association  of  Municipal  Corporations  and  the 
District  Councils  .\ssii<'iations.  Inasmuch  as 
collated  information  of  the  kind  indicated  is  of 
special  value  to  the  engineering  officials  of  local 
authorities,  the  subject  is  one  which  has  a  peculiar 
interest  for  them,  and  we  cannot  but  believe 
that  the  establishment  in  this  country  ai  a  central 
liureau  under  official  auspices  similar  to  that  now 
in  operation  in  New  York  "would  result  in  a  con- 
siderable saving  both  of  time  and  monev. 


Work 
After  the  War. 


Tlier^  can  be  no  question  that 
the  <  lovennnent,  through  the 
I>ocal  Government  Board,  are 
acting  wisely  in  takin;,'  steps  to  ascertain  what 
public  and  other  wnks  will  be  ready  for  execution 


at  the  end  of  the  war,  with  a  view  to  the  prompt 
organisation  of  the  vast  amount  of  labotu-  that 
will  l)e  set  free  on  demobilisation.  In  otu-  issue 
of  la-st  week  we  [lublished  in  full  the  text  of  an 
official  circular  on  the  subject  which  has  just  been 
issued  to  Ux-al  autliorities.  The  immediate  object 
of  the  circular  is  to  obtain  material  for  the  com- 
pilation of  a  register  of  work  available  ajid  likely 
to  be  undertaken  on  the  conclusion  of  hostilities, 
but  its  issue  will  certainly  serve  an  impc>rtant 
secondary  purpose  in  leading  local  authorities 
towards  a  conipreliensive  and  systematic  investi- 
gation of  after-war  conditions.  The  information 
sought  is  not  confined  to  works  to  be  undertaken 
by  local  authorities  themselves,  and  a  second 
return  is  asked  for  showing  any  definite  infor- 
mation obtained  by  a  local  authority  as  to  works 
contemplated  in  the  area  wit/hin  their  jurisdiction 
by  other  bodies  or  persons.  No  local  authority 
need  be  afraid  of  committing  itself  to  any  expendi- 
ture by  filling  in  the  returns,  for  it  is  made  quite 
clear  in  the  circular  that  the  inclusion  of  particular 
works  in  the  register  cannot  in  any  way  bind  the 
imdertakers  to  proceed  with  those  works,  the 
general  object  being  merely  to  gain  a.s  accm'ate 
an  idea  as  possible  of  the  character  and  extent 
of  the  works  which  may  be  undertaken  at  the 
close  of  the  war  and  the  capital  and  labour  which 
they  would  absorb.  The  loyal  co-operation  of  all 
will  assist  the  (iovernment  in  their  difficult  and 
impoi-tant  ta.sk  of  reconstruction. 


Politics  and 
Administration. 


Although  interference  of  a 
|Nilitical  or  semi-political  cha- 
racter with  the  purely  adminis- 
trative work  of  municipal  officials  is  not  entirely 
unknown  in  this  country,  it  is  at  least  satisfactory 
that  the  Americim  system  of  appointment  and  dis- 
missal on  purely  party  grounds  has  no  place  in 
our  system.  We  are  glad  to  be  able  to  record  that 
even  in  America,  in  a  recent  ca.se  at  Boston,  some 
engineers  who  were  employed  by  the  city  autho- 
rities and  had  been  dismissed  for  political  reasons 
have  succeeded  in  tlieir  i)lucky  fight  for  reinstate- 
ment. Under  the  guise  of  the  abolition  of  posi- 
tions for  the  sake  f>f  efficiency  and  economy  these 
officials  were  summarily  removed  from  office. 
They  took  legal  proceedings  with  a  view  to  securing 
reinstatement,  and  the  evidence  clearly  showed 
that  the  real  reason  why  their  services  had  been 
dispensed  with  was  lack  of  political  activity  in 
favour  of  the  mayor,  as  shown  by  failure  to  attend 
piU'ty  meetiiigs  and  to  contribute  to  party  funds  I 
It  wa.s  further  shown  that  in  at  least  one  ca.se  the 
successor  of  the  dismissed  official  was  incompetent. 
In  these  circumstances  the  judge  decided  that 
the  men  had  been  removed  or  displaced  in  bad 
faith,  and  ordered  them  to  be  reinstated.  This 
result  does  great  credit  to  the  officials  concerned, 
who,  by  their  vigorous  action,  have  struck  a  great 
blow  for  the  cause  of  good,  clean,  municipal  govern- 
ment in  America. 


War  Minister  and  Drains. — Mr.  Lloyd  George  (the 
7'lmi-M  reports)  was  taken  to  task  by  the  chairman  of 
the  St.  Asaph  Kural  District  Council  at  the  last 
monthly  meeting  for  having  on  August  20th  opened  a 
Nonconfonnist  hut  at  Kinmel  Camp,  near  Hhyl,  the 
plans  of  which  had  been  returned  by  the  council  on 
the  ground  that  the  drains  were  not  in  order  and  had 
not  been  resubmitted.  The  chairman  maintained  that 
Mr.  Lloyd  George  liad  no  right  to  open  a  building 
before  the  plans  had  been  pas.sed,  and  suggested  that 
he  should  be  written  to  and  asked  by  what  right  he 
did  so.  Other  members  of  the  council,  however, 
objected  strongly  to  this  suggestion,  and  pointed  out 
that  Mr.  Lloyd  George  would  not  know  that  the  plans 
had  not  been  i)assed,  and  that  lie  was  not  supposed 
to  insjiect  the  drains  of  every  building  he  opened.  This 
counsel  prevailed,  and  it  was  decided  simply  to  call 
for  the  resubmission  of  the  plans. 
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Some  Ideas  in  Sewer  Work.* 

By   W.    G.    CAMERON,    b.sc,   District  Eiigiueei',    Sewer   Section,    Departinent  of  Worl«,  Toronto. 


In  the  natural  course  of  events,  in  sewer  construc- 
tion in  the  city  of  Toronto,  a  few  ideas  have  been 
developed  which,  although  not  entirely  new,  are 
greatly  in  advance  of  methods  formerly  used. 
Althougli  these  new  schemes  have  not  entirely  eradi- 
cated the  faults  which  they  are  intended  to  correct, 
-they  have  proved  efficient  in  9ft  per  cent  of  the  cases 
where  they  have  been  used.  Accordingly,  they  have 
been  universally  adopted  in  the  city.  The  more 
important  of  these  developments  are  detailed  here- 
with. 

C.A.NVAS   COVEHS. 

In  the  case  of  tile-pipe  sewers  in  wet  trenches  it 
was  found  almost  impossible  to  prevent  leaky  joints. 
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Fig.  1. — Showinci    ('.\nvas    Cover    in    Place    on 
Bell  End   of   Pipe,    Ready   for    Spigot 
End  of  Next  Pipe.  '■ 

This  view  shows  the  efficiency  of  these  covers.  Note  the  water 
in  the  trench,  kept  out  of  pipe  by  the  covers  over  the  joints  in 
background,  which  are  concealed  undet  three  inches  of  concrete. 

The  universal  practice  is  to  place  a  rope  of  gaskets 
around  the  spigot  end  of  a  pipe,  and  when  this  pipe 
is  pushed  home  into  the  socket  of  the  pipe  previously 
laid,  the  gasket  is  pushed  into  the  back  end  of  the 
joint,  thus  sealing  the  opening.  The  remainder  of 
the  joint  is  then  filled  with  neat  cement.  In  a  wet 
trench  this  cement  will  be  washed  out  unless  measures 
are  taken  to  prevent  it.  In  some  cases  grass  ropes, 
sods,  clay  ropes,  pieces  of  burlap,  &c.,   are  wrapped 


Fig.  2. — Completed   Canvas  Cover  on   Joint. 

around  the  joint ;  but  they  require  a  great  deal  of 
labour,  and  prove  successful  only  where  there  is  a 
small   amount  of   water   present! 

The    necessity    thus    presented    itself   of    finduig    a 
method    which    would    require    less    labour    and    be 


*  From  the  Canadian  Sngin 


efficient   in   all   cases,    including  the   most   difficult — 
that  is,  in  running-sand  trenches. 

Canvas  covers  were  designed,  were  tried  out,  and 
apon  proving  successiful  were  p.ut  into  general  use. 
These  covers,  made  of  medium  weight  canvas,  are 
turned  under  on  each  side,  making  a  |-in.  hem, 
through  which  No.  14  soft  iron  wires  are  passed.  One 
side  is  fastened  (by  tightening  the  wire)  behind  the 


Fig.  3. — Protection    Against    Mains    Settling. 

collar  of  the  pipe  before  it  is  lowered  into  the  trench, 
and  the  other  side  is  turned  inside  the  collar.  (See 
Fig.  1.)  When  the  next  pipe  is  ready  to  be  placed, 
this  side  is  pulled  out,  and  when  the  joint  is  made, 
is  fastened  over  the  spigot  end.  Thus  the  joint  is 
completely  covered  and  protected.  (See  Fig.  2.)  A 
different  width  and  length  of  cover  is  required  for 
each  size  of  pipe.  Fig.  1  shows  how  efficient  are 
these  covers.  These  covers  were  invented  and  designed 
by  Mr.  Worthington,  chief  sewerage  engineer,  Toronto, 
as  was  also  the  template  descril:>ed  below. 

TEMPLATE. 

In  Toronto,  as  in  many  other  places,  the  Works 
Department  requires  3  in.  of  concrete  around  all 
sizes  of  tile  pipe  over  12  in.  in  diameter.  It  has 
been  found  difficult  to  get  the  pipe-layer  always  to 
trim  the  sides  of  the  trench  so  as  to  get  a  uniform 
3   in.  thickness  of  concrete.    Most  of  these  men  are 


JS  /*%■/»<' 


Fig.  1. — Type  op  Construction  to  be  Used 
IN   Soft  Ground. 

foreigners  and  do  not  clearly  understand  when  the 
inspector  requests  them  to  trim  the  trench  properly. 
A  collar  or  template  goes  over  the  pipe  behind  the 
liell  and  always  shows  clearly  the  width  of  trench 
required  to  give  the  necessary  3  in.  of  concrete  around 
the  pipe.  The  body  of  the  template  consists  of  four 
liieces  of  wood,  each  2J  in.  wide  by  J  in.  thick,  the 
length  depending  upon  the  size  of  th-'  template,  which, 
of  course,  depends  upon  the  size  of  pipe.  Two  of 
these  pieces  are  straight,  for  the  sides.  The  two  others, 
for  the  top,  are  cut  so  as  to  form  a  semi-circle.     A 
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lisrlit  anele-iron.  5  in.  1>\-  J  in.,  is  placed  aronnd  tlie 
inner  ?ide.  and  the  out  ide  is  oovored  by  a  J-in.  stoil 
strap.  }  in.  wide.  Tlij-  outer  straji  is  raised  at  the 
top  to  form  a  handle. 

SERVIiE    SUPPORTS. 

Where  a  trench  is  op.iied  in  a  bniU-up  street  there 
are  always  numerous  gas  and  water  services  crossing 
the  trench.  .These  mu-l  be  supported.  If  they  are 
not.  a  sag  will  invariaMy  occur  when  the  weijrht  of 
the  back-fill  comes  on  top  of  them.  When  these 
services  are  of  iron,  a  Idw  .spot  is  formed,  and  probably 
they  will  pull  out  at  tlh-  main,  thus  causing  a  leak. 
In  the  ease  of  gas.  nid  -ture  conden.^s  and  stays  in 
the  low  spot,  and  in  time  causes  int.erruption  in  the 
flow  of  sas.  When  tlie  servicse  is  of  lead,  which  is 
now  £:enerally  used  for  water  services,  there  is  no 
danger  to  be  feared  from  sagging,  but  it  may  pull 
out  at  the  main  and  tluis  cause  a  leak.  To  avoid 
fhe.s<"  troubles,  it  has  been  found  advisable  to  use 
the  following  support,  which  is  less  expensive  than 
repairs:  — 

Two  le.ffs  2  in.  by  8  in.  by  length;  one  sill  2  in.  b\' 
8  in.  by  length  under  the  tile  pipe;  one  cap  4  in. 
by  4  in.  by  length  :  one  strut  4  in.  by  4  in.  by  louiith 
between  the  legs,  to  prevent  them  from  buckling. 
(See  Fig.  3.> 

The  size  of  this  supjiort  may  be  increa.sed  when 
it  is  necessary  to  protort  a  main.  For  services  the 
average  bill  of  material  is  30  ft.  B.M.  lumber,  and 
requires  from  half  to  one  hour's  labour  to  cut  the 
pieces  and  put  them  in  place.  The  average  cost  is 
$1  for  each  service  proticted.  while  if  the  .service  is 
not  protected  and  is  subsequently  damaged,  the  repair 
will  cost  from  ^5  to  $10.  Breaks  or  interr\iptions 
invariaV)ly  occur  either  in  the  trench,  luiion  or  nuiin 
where  proper  protection  is  not  given,  while  they  piac- 
tically  never  occur  wheio  the  above-mentioned  pro- 
tection is  used. 

rROTECTION   GIVEN"   TO    A   SEWER    IN    SOFT  OROTND. 

Where  the  ground  is  of  a  .soft  nature  a  pipe  would 
unquestionably  settle,  or  perhaps  ri.se,  as  .soon  as 
placed.  Under  such  oi^nditions  it  has  been  found 
advisable  to  use  the  fnllciwing  constr\iction :  — 

The  earth  is  taken  out  to  a  depth  of  7  in.  Im'Iow 
grade  and  the  trench  ui.ido  wider  by  4  in.  A  l)ox  or 
trough  is  then  made  ,ts  shown  in  Fig.  4.  3-in.  plank 
generally  being  u.sed.  This  box  is  6  ft.  or  more  in 
lencth.  according  to  convenience.  It  is  uowered  to 
the  bottom  of  the  trench  and  set  to  grade  5  in.  lielow 
the  grade  of  the  pipe:  4  in.  of  concrete,  1:3:5  mix, 
is  then  placed  in  the  bn.x.  the  pipe  .set  to  grade,  then 
the  sides  filled  with  cou'-rete.  Sometimes,  where  the 
groimd  is  very  soft,  such  'a.s  in  the  case  of  running 
sand,  it  has  l)een  fouud  advisable  to  drive  small 
stake-piles  to  resistance  on  either  side  of  the  trench, 
and  about  3  ft.  apart.  Sills  are  placed  on  thom  a<'r()ss 
the  trench  and  then  the  box  is  placed  on  these  sills. 


ABERDEEN  WATER  SUPPLY. 


HIGHWAY  SURVEYORS'  SALARIES. 


COUNTY    COUNCIL'S    OBJECTION    TO    INCREASES, 

At  la^t  Tuesday's  meeting  of  the  Keynsham  Rural 
District  Council  the  reieipt  of  the  following  letter 
from  the  clerk  to  the  Somerset  County  Council  was 
reported:  — 

"  I  am  directed  by  the  county  council  to  give  the 
rural  district  council  notice  ...  to  terminate  the 
present  agreement  for  the  maintenance  and  repair  of 
the  main  roads  on  Marcjh  31st  next.  The  reason  for 
this  notice  is  that  one  nf  the  rural  district  councils 
has  increased  the  salary  of  their  surveyor  without 
consulting  the  county  council  ibeforehand,  and  I  am 
to  inform  you  that  the  county  council  will  be  pre- 
f)ared  to  withdraw  this  notice  on  receiving  an  under- 
taking not  to  increase  tlie  salaries  of  any  highway 
surveyor,  his  assistant  or  clerk,  or  the  amount  of  the 
travelling  allowance  mafh-  lo  them  in  respect  of  their 
highway  duties,  so  as  to  increase  the  amount  of  the 
charge  to  the  county  council  under  Clause  10  of  the 
agreement,  without  the  |irevious  written  consent  of 
the  county  council." 

The  clerk  (Mr.  F.  S.  Wiiittuck)  said  that  this  seemed 
rather  a  high-handed  a.tion  because  one  council — 
not  the  Keynsham  Coui:'iI — had  broken  away.  They 
had   always  consulted   il'-  county  council. 

It  was  finally  agreed  Miat  a  reply  be  sent  to  the 
effect  that  the  Keynsham  Council, bad  already  agreed 
to  the  conditions  laid  d    vn  by  the  county  council. 


ENCINEER'S   ANNUAL    REPORT. 

In  his  report  for  tlie  year  ended  May  31st  last.  Mr. 
C.  H.  Roberts,  m.inst.c.e.,  the  city  water  engineer, 
states  that  the  population  supplied  by  the  Aberdeen 
Water  Department  wa.s  about  166.000  persons.  The 
area  of  the  city  is  6,748  acres,  and  the  rateable  value 
.£979,350. 

Owing  to  the  balance  from  the  revenue  account  of 
the  previous  year,  the  domestic  water  rate  was  reduced 
from  4d.  to  2d.  in  the  £.  and  the  public  water  rate 
from  Id.  to  id.  in  the  C.  The  charge  by  meter  was 
reduced  12}  per  cent  from  the  charge  of  the  previous 
year,  which  was  5d.  per  1,000  gallons  for  the  first 
5.000.000  gallons,  decreasing  to  a  rate  of  2d.  per  1.000 
gallons  for  all  quantities  in  excess  of  30.000.000  gallons 
during  the  year.  The  usual  charges  for  miscellaneous 
IHirposes  were  reduced  by  13  per  cent. 

During  the  past  year  the  average  rainfall  in  the 
Dee  watershed  above  the  waterworks  intake,  estimated 
from  the  gauges  available,  was  about  45  in.;  this  is 
considerably  above  the  average.  It  is  equivalent  to 
34<>.0(X)  luiliiou  gallons  of  water.  The  water  which 
flowed  off  this  gathering  ground,  as  observed  at  the 
waterworks  intake,  amounted  to  223,000  million  gal- 
lons, which  is  equivalent  to  an  average  rainfall  of 
29  in.  The  loss  due  to  absorption  by  vegetation, 
evaporation,  percolation  and  underground  flow 
amounted  to  123,000  million  gallons,  which  is  equiva- 
lent to  IG  in.  of  rainfall.  This  loss  is  several  inches 
greater  than  the  average  for  the  previous  four  years. 
The  river  during  1915  was  not  remarkable  either  for 
very  low  flows  or  for  any  excessive  floods. 

NEW    WORKS. 

The  1916  Corporation  Water  Act  confers  powers  to 
make  new  waterworks  at  a  cost  of  C4.'5().00(),  and  to 
ah-tract  an  additional  3.000.001)  gallons  of  water  from 
the  river  Dee,  or  a  total  of  11. OtX) .000  gallons  per  day. 
The  new  works  include  intake  works,  storage  reser- 
voirs at  Invorcannie.  additional  filters,  an  aqueduct 
from  Iiivcrcannie  to  the  city,  pumping  station  exten- 
sions, and  a  service  reservoir  near  Mannofield.  No 
money,  however,  is  to  be  borrowed  during  the  con- 
tinuance of  the  present  war  and  twelve  months  there- 
after, iniless  the  <'Oii.seut  of  the  Treasury  has  been 
previously  obtained. 

By  the  Act  Parliament  confirms  the  principle  that 
an  abstraction  of  water  from  a  lowland  river  is  on 
a  different  footing  to  an  abstraction  from  an  upland 
stream,  and  that  the  provision  of  compensation,  either 
in  water  or  money,  is  not  a  necessary  obligation  in 
the  former  ca.se.  The  corporation  comes  under  the 
ohiigation  to  supply  water  if  required  on  the  route 
of  tiie  acqueduct  to  various  place.'j  in  the  counties 
of  Aberdeen  and  Kincardine,  and  to  various  land- 
owners. 

Tiie  new  works  at  Invercannie.  including  altera- 
tions to  the  existing  reservoir  and  the  construction 
ef  new  sand  filters.  &c..  were  completed  in  November. 
1915;  most  of  the  filters  had  been  in  use  for  several 
months  previously.  The  roofing-in  with  reinforced 
concrete  of  the  No.  2  reservoir  at  Mannofield  (378  ft. 
in  diameter)  was  completed  in  the  summer  of  1915. 
The  extensions  to  the  irrigation  farms  of  Tarland  and 
Lumphanan  were  practically  completed  at  the  end 
of  1915. 

The  maximum  day's  consumption  was  7,594,250 
gallons.  During  the  war,  and  owing  largely  to  the 
effect  of  the  war  on  the  shipping  trade,  the  consump- 
tion of  water  bv  shipping  has  fallen  from  52,000,000 
gallons  to  26,000,000  gallons. 

The  average  rate  of  working  of  the  filters  for  the 
last  seven  months  was  3.500,000  gallons  per  acre  per 
day.  This  rate  is  hi<;her  than  that  which  is  usually 
expected  to  give  the  test  results.  It  is,  however,  at 
present  fixed  by  the  area  of  filters  constructed  and 
l)y  the  area  of  land  owned  by  the  corporation.  Mr. 
Roberts  considers  that  the  additional  filters  provided 
for  in  the  Water  Act  should  be  constructed  as  soon 
as  the  war  is  over.  The  filters  have  had  a  consider- 
able influence  in  reducing  the  colour  of  the  water 
when  brown.  The  total  quantity  of  lime  added  to 
the  water  during  the  year  was  130  tons. 


Re-use  of  Old  Wood  Blocks. — The  city  surveyor  of 
Gloucester,  Mr.  E.  W.  A.  Carter,  would  be  greatly 
obliged  if  any  engineer  who  has  had  experience  of 
taking  iip,  redressing  and  relaying  wood  blocks  would 
send  him  particulars, 
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THE  INSANITARY  GULLY/ 


By  J.  T.  Neech,  m.d.,   d.p.h.. 
Medical  Officer  of  Healtli,  Halifax. 

In  the  sanitary  progress  of  to-day,  and  among  the 
improvements  which  have  taken  place  in  sanitary 
appliances  generally,  it  appears  to  me  that  the  time 
is  more  than  ripe  for  the  serious  consideration  as  to 
the  necessity  for  the  continued  use  of  the  gully. 

I  am  not  going  to  say  that  catchpits  and  even 
guUies  may  not  be  necessary  under  special  circum- 
stances and  for  emergency  requirements,  but  for 
general  use  in  streets  (especially  paved  streets), 
alleys,  courts  and  back  yards,  they  are,  in  my  opinion, 
not  required. 

It  would  appear  that  the  TJ  trap,  the  self-cleansing 
trap,  is  a  necessary  evil;  but  thie  gully  as  it  exists  in 
general  use  to-day  is  an  unnecessary  abomination. 

Take  first  the  street  gully,  which  is  usually  12  in. 
in  diameter,  with  a  6-in.  outlet.  Wliy  is  a  12-in.  inlet 
necessary  ?  Engineers  do  not,  as  a  rule,  connect  up 
a  12-in.  to  a  6-in.  sewer;  but  this  principle  is  carried 
out  in  the  street  gully,  with  a  miniature  cesspool 
thrown  in,  holding  7i  gallons  of  solid  and  liquid 
filth.  Into  many  of  these  gullies,  in  the  narrower 
streets,  household  slops  and  other  objectionable 
sewage  matter  is  cast,  there  to  undergo  decompo- 
sition. 

These  gullies  require  periodical  cleansing,  and  the 
usual  method  adopted  is  to  remove  the  more  solid 
contents  with  a  scoop  from  the  gully  to  the  surface 
of  the  street.  After  a  varying  period  a  cart  comes 
round  to  collect  the  material.  It  is  impossible 
thoroughly  to  cleanse  the  surface  of  the  street,  and 
what  is  left  dries  into  dust,  and  is  scattered  by  air 
currents. 

It  is  true  that  the  .suction  method  of  emptying 
street  gullies  is  on  the  increase,  and  it  is  an  improve- 
ment upon  the  scoop  method,  because  the  surface  of 
the  street  is  not  polluted,  and  the  interior  of  the 
gully  is  better  cleansed. 

But  by  neither  of  these  means  can  the  gully  be 
efficiently  cleansed.  The  most  thorough  cleansing 
and  purification  of  street  gullies  only  occurs  during 
heavy  rains  and  continued   wet  weather. 

Tfie  above  state  of  matters  constitutes  a  nuisance ; 
the  street  gully  is  an  insanitary  appliance,  and  this 
nuisance  could  be  largely  obviated  by  substituting  a 
6-in.  U  self-cleansing  trap,  which  holds  about  5  pints, 
against  7i  gallons,  which  is  the  capacity  of  the  12-in. 
gully. 

SINK  WASTES. 

With  regard  to  the  provision  made  in  back  yards  for 
the  reception  of  waste  water  from  the.  sink,  and 
surface  drainage  generally,  gullies  and  traps  of 
various  sizes,  shapes  and  capacities  are  met  with. 

Formerly  it  was  the  custom  to  provide  a  6-in.  guUy 
for  the  sink  waste,  which  would  hold  about  10  pints 
of  liquid  and  solid  filth,  but  in  recent  years  the 
tendency  has  been  to  replace  and  substitute  6-in.  and 
even  4-in.  U  self-cleansing  traps,  the  capacity  of  the 
better  made  of  the  former  being  about  5  pints,  and  of 
the  latter  3  pints.  I  contend  that  the  smaller  trap 
is  the  better  from  every  point  of  view ;  it  holds  up 
the  smallest  amount  of  filth,  its  contents  are  fre- 
quently renewed  and  it  is  consequently  the  most 
sanitary. 

It  matters  not  how  much  water  is  disposed  of  upon 
the  sink,  the  contents  of  the  6-in.  gully  can  never  be 
completely  changed  and  renewed,  but  1  gallon  of 
water  will  renew  the  contents  of  the  6-in.  trap  If,  and 
the  4-in.  trap  2§  times,  and  the  more  frequently  the 
contents  of  a  trap  are  renewed  the  cleaner  and  the 
more  sanitary  it  will  l>e.  Again,  the  4-in.  trap  is 
the  less  costly  to  provide. 

AN    IMAGINARY    CASE. 

In  order  to  press  the  jioints  I  desire  to  ein)>hasise 
a  little  further,  let  us  take  an  imaginary  town,  pos- 
sessing, say,  10,000  street  gullies.  As  the  average 
capacity  of  each  gully  is  7i  gallons,  the  combined 
contents  of  the  above  number  of  gullies  would  l>e 
75.000  gaUons. 

Suppose,  again,  that  our  imaginary  tx)v/n  contains 
25,000  houses,  each  of  which  has  a  6-in.  gully  with  a 
capacity  of  10  pints.  The  combined  contents  of  the 
latter  would  be  31.000  gallons. 

The  total  contents,  therefore,  of  the  street  and  sink 
guliies  in  such  a  town  would  consist  of  ]06,0»X)  gallons 
of  decomposing  filth,  and  the  sewage  of  that  town  in 
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gaining  entrance  to  the  drains  and  sewers  would 
have,  so  to  speak,  to  pass  through  a  septic  tank  of 
that  capacity.  These  gullies  are  not  self-cleansing, 
.so  that  it  is  practically  impossible  for  any  portion 
of  the  ordinary  quantities  of  sewage  discharged  to 
enter  the  sewers  in  a  fresh  condition,  and  with  each 
discharge  there  is  carried  into  the  .sewers  a  quantity 
of  decomposing  sewage  charged  with  noxious  gases. 
Under  such  circumstances  there  is  little  wonder  that 
foul  odours  emanate  from  sewers  at  certain  times,  at 
certain  situations,  and  under  favourable  conditions. 

Now  suppose  in  this  imaginary  town  the  10,000 
street  gullies  w-ere  replaced  with  10,000  6-in.  self- 
cleansing  traps,  and  4-in.  self-cleansing  traps  were 
substituted  for  the  25,000  sink  gullies,  the  total  capa- 
city of  lx)th  the  latter  would  then  be  inider  16,000 
gallons.  Which  is  likely  to  bte  the  more  harmful  to 
public  health,  the  holding-up  of  106,000  gallons  of 
decomposing  sewage  in  miniature  cesspools,  or  the 
holding  up  of  16,000  gallons  in  self-cleansing  traps  ? 

Again,  as  stated,  it  is  practically  impossible  com- 
pletely to  renew  the  contents  of  the  gully,  whereas 
upon  each  occasion  that  1  gallon  of  liquid  is  dis- 
charged through  a  6-in.  or  .a  4-in.  self-cleansing  trap 
a  certain  portion  of  fresli  sewage  gains  access  to  the 
sewer,  and  as  a  consequence  I  contend  that  the  sewers 
would  be  less  foul  than  they  are  to-day. 

TRAPS    OE    GULLIES. 

Although  advocating  the  substitution  of  6-in.  traps 
for  the  present  street  gullies,  I  do  not  pretend  that 
such  traps  would  not  require  inspection  at  regular 
intervals ;  and  when  it  is  considered  that  10,000  to 
15,000  gallons  of  water  would  suffice  to  change  and 
renew  the  contents  of  10.000  such  traps,  and  suppo.se 
this  were  carried  out  fortnightly  during  dry  and 
warm  weather,  would  not  a  state  of  matters  then 
exist  from  a  sanitary  point  of  view  far  preferable 
to  that  which  obtains  to-day  ?  And  the  cost  of  such 
attention  would  l>e  very  much  less  than  the  cost  of 
cleansing  the  present  gullies. 

The  change  here  advocated  would  affect  the  work 
at  the  sewage  outfall  works,  and  no  doubt  this  will 
be  urged  as  an  objection  to  the  proposal. 

The  substitution  of  a  trap  for  a  gully  could  not 
increase  the  amount  of  sewage  to  be  dealt  with;  hence 
there  would  be  little  or  no  difference  in  the  cost  as 
far  as  the  tank  or  precipitation  treatment  of  the 
sewage  is  concerned.  There  would,  however,  be  an 
increased  amount  of  sludge  to  be  dealt  with.  But 
against  that  the  cost  of  cleansing  the  gullies  would 
cease. 

I  estimate  that  in  the  cleansing  of  10,000  gullies  by 
the  scoop  method,  some  twenty  to  twenty-five  cart- 
loads of  .sludge  i>er  week  on  an  average  would 
probably  l>e  removed,  and,  of  course,  the  sludge  at 
the  outfall  works  would  lie  augmented  accordingly. 
The  collection  and  disposal  of  gully  sludge  will  cost 
from  8s.  to  10s  per  load ;  or,  to  put  it  another  way, 
tlie  cleansing  of  each  gully  will  cost  from  Is.  to 
Is.  6d.  i>er  annum,  but  such  cost  will  no  doubt  vary, 
according  to  local  circumstances. 

Again,  under  ordinary  conditions,  the  purchase 
price  of  10,000  gullies  would  be  about  £12,000,  whereas 
a  similar  number  of  6-in;  traps  would  cost  about 
£4,000.  It  seems,  therefore,  that  the  points  raised  are 
worth  consideration  from  a  sanitary,  if  not  even  from 
an  economic  standpoint  also. 


Sanitation  in  St.  Germans. — At  the  last  meeting  of 
St.  Germans,  Cornwall,  Rural  District  Council  it  was 
reported  that  Colonel  Corkery  (senior  medical  officer 
of  .the  district)  had  written  complaining  of  the  water 
supply  and  sanitary  condition  of  the  village  of  King- 
sand.  The  inhabitants  had,  he  said,  had' no  water  for 
several  days,  and  the  whole  village  was  in  an  insanitary 
condition.  If  immediate  action  was  not  taken  he  would 
take  control  of  it  as  a  military  area,  send  to  London 
for  an  inspection  from  the  Local  Government  Board, 
and  let  all  the  charges  bo  met  from  the  rates,  as  he 
considered  an  epidemic  might  break  out.  The  clerk 
said  all  Colonel  Corkery  could  do  was  to  complain  to 
the  Local  Government  Board  that  that  council  had 
failed  in  its  duty,  and  if  they  considered  that  a  strong 
case  had  been  made  out  they  would  direct  a  local 
inquiry.  Then,  if  they  considered  they  ought  to  have 
provided  water,  &c.,  and  had  not.  they  could  give  an 
order  for  the  work  to  be  done,  and  if  they  did  not 
do  it  they  would  apjioint  someone  to  do  it  at  the 
council's  expense.  It  did  not  want  a  colonel  in  the 
R.A.M.C.  to  do  that.  Anyone  could  do  it;  but  it 
would  take  months  to  get  water. 
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RURAL   ENGINEERING. 


WATER  SUPPLY  AND  SANITATION. 

By  K.  B.  McCoRMicK, 
Office  of  U.S.  Office  of  Public  Eoads  and  Rural  Engineering.* 
We  are  accustomed  to  think  of  the  cool,  shaded  open 
well  and  the  sparkling  spring  in  some  ravine  as  being 
the  sources  of  drinking  water  that  are  far  superior  to 
any  available  to  the  city  dweller.  As  a  matter  of 
fact  the  well  curb  may  be  lower  than  the  surrounding 
ground,  and  the  well  may  for  years  have  teen  acting 


Device   for   Street  Lamps,    Upeight  Burneks 
WITH  Gas   Mantles. 


one  position 


(3)  The  arrangement  shown  consists  of  a  plain  truncated    cone   with 
cylindrical    base    fitting    around   the    lamp    attachment   supporting    the 
mantle,    having    superimposed    above    it    a    plain    circular    band,    3  in. 
deep,  supported  by  three  light  metal  clips,  the  cone  cut 
to  allow  for  passage  of  by-pass  connection. 


as  a  collector  of  germs  of  all  kinds  until  even  the 
bucket  itself  is  lined  with  them.  Tlie  spring  niay  lie, 
and  many  times  is,  merely  the  outlet  of  a  drain  from 
some  field  badly  contaminated  by  sewage  or  other 
refuse,  and  the  water  from  the  spring  may  be  loaded 
with  germs,  such  as  typhoid.  A  person  drinking 
such  water  may.  if  the  forhmate  possessor  of  a  strong 
constitution  and  under  favourable  condUions,  main- 
ited  States  Department  of  Agri- 


tain  these  germs  within  his  system  without  fatal  or 
even  serious  effects.  It  is  a  fact,  however,  that  the 
per  capita  prevalence  of  typhoid  and  similar  diseases 
is  greater  in  suburban  and  rural  communities  than 
in  the  crowded  cities,  in  spite  of  the  slums  existing 
in  many  of  the  latter. 

In  most  localities  in  the  United  States  it  is  easily 
possible  to  secure  a  reasonably  copious  supply  of 
pure  water,  but  the  methods  employed  in  one  locality 
may  not  do  in  another.  The  constructions  to  be 
employed  in  securing  the  supply  and  protecting  it 
after  it  is  secured  are,  in  the  main,  .simple  if  adapted 
to  the  conditions.  In  many  ca.ses.  through  lack  of 
sufficient  forethought  or  knowledge 
on  the  subject,  the  source  of  water 
supply  is  located  at  the  most 
inconvenient  point  on  the  farm, 
because  of  the  belief  that  water 
can  l>e  oMained  more  readily  there 
than  at  any  other  point.  In  many 
cases  such  location  is  absolutely 
unnecessary  The  engineer's  know- 
ledge may  permit  him  to  study  the 
local  information  available  on  the 
subject  of  ground  waters  and  locate 
the  supply  at  a  point  which  makes 
it  most  convenient  to  all  opera- 
tions of  the  farm. 

In  two  typical  cases  now.  being 
worked  out  by  the  Office  of  Public 
Koads  and  Rural  Engineering  in 
adjacent  localities,  the  conditions 
warrant  in  one  case  the  use  of  a 
ram  operated  by  the  flow  from  an 
artesian  well ;  in  the  other  it  has 
been  decided  that  a  gasolene  engine' 
and  a  deep-well  pump  will  prove 
to  be  the  best  solution.  In  the  one 
case  an  underground  pressure  tank^ 
can  be  used,  located  near  the' 
source  of  water  supply,  and  fur- 
nishing water  under  pressure  to  all 
The  buildings  and  feed  lots;  in  the 
other  case  it  has  been  about  de- 
cided to  use  a  combined  system 
consisting  of  a  pressure  tank  in  the! 
basement  of  the  dwelling  and  ar 
small  storage  tank  located  in  one  I 
of  the  barns,  and  supplying  twof 
or  three  buildings  and  feed  lots,  j 
The  points  that  have  l>een  con- 1 
sidered  in  determining  the  type  of ' 
installation  to  be  employed  are  the 
operations  carried  on,  the  contour 
of  the  ground,  the  location  of  the 
water  supply,  the  location  of  the 
present  buildings,  which  was 
already  fixed,  and  the  probable 
location  of  additional  buildings  to 
be  erected  as  needs  arise,  not  neg- 
lecting, of  course,  the  amount  of 
money  that  could  reasonably  be 
spent  on  the  installation  without 
raising  the  permanent  investment 
beyond  a  point  where  returns 
might  l>e  expected. 

The  engineer  may  not  stop  when 
he  has  located  the  source  of  supply 
and  arranged  to  protect  it  from 
contamination;  his  next  step  is  to 
arrange  for  the  distribution  of  the 
water  to  the  farmhouse  and  the 
other  buildings  of  the  plant.  With 
a  knowledge  of  plumbing  appli- 
ances and  methods  possessed  by  a 
comi>etent  sanitary  engineer,  the 
water  supply  can  be  carried  into 
the  house  and  to  various  parts 
about  the  farm  at  a  comparatively 
low  cost.  With  tlie  system  cor- 
rectly installed,  the  first  cost  may 
be  saved  many  times  over  in  the 
operation  of  the  entire  plant 
through  reduced  labour  and  the  consequent  increased 
time  for  other  work,  to  say  nothing  of  the  added  con- 
venience and  pleasure  to  be- derived  from  such  a» 
installation. 

sewage   disposal. 

Closely  connected  with  the  problem  of  water  supply 
is  that  "of  sewage  disposal.  Formerly  it  was  con- 
sidered that  but  one  of  two  methods  was  available 
for  the  disposal    of  human  excreta— that  of  a  com- 
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luumty  sewer  or  open  juivy  vaults.  To-day  tlioiv 
are  in  nse  several  ineth.as  lying  liefwoen  tlie.-^e  two. 

A  vault  may  be  used  ;iii.l  rendered  to  a  great  extent 
sanitary.  CessjKiols  luult  i  certain  conditions  may  lie 
advisable,  A  septic  tank  with  some  one  of  several 
forms  oi  distribution  an. I  aeration  may  lie  found  to 
fit  the  needs  and  be  within  reasonable  limits  of 
expenditure. 

Even  more  than  some  of  the  other  problems  of  rural 
tnsineerintr.  that  of  sewn-je  disposal  is  one  whose 
solvition  is  determined  to  a  great  extent  by  the  local 
conditions.  An  inst.;\llation  that  has  proven  .'satis- 
factory in  some  oases  ha<  turned  on*  to  be  a  ooniplote 
or  partial  failure  wh^n  ai.plied  under  other  circum- 
stances. In  order  so  to  design  and  locate  a  disposal 
plant  that  contamination  is  avoided,  not  only  on  the 
premises  of  the  owner  Ini!  on  those  of  his  neighlwurs. 


PLANNING  OF  MUNITION  WORKERS'  HOUSES. 


means  of  acces 


Plan    Ioukiuc   00»vn 

Shade   for    iNfcANDEScENi   Electkic   Bulb 


(4)  The  <levice<  consists  of  a  plain  cone  with  a  closed  base  and 
cylindrical  top.  Top  to  be  closed  with  the  exception  of  (in  orifice  to 
permit  of  the  wires  or  end  of  the  lamp-holder  passing  through.  The 
cone  has  four  irreirular  rvctaneular  openings  through  which  the  light 
passes,  but  all  direct  rays  of  light  are  cut  off  by  superimiiosed  hoods, 
as  shown  in  the  sketch  attached.  In  order  to  obtain  the  calculated 
effect,  the  position  of  hiiii|.  should  in  all  cases  be  as  shown    in    sketch 


rec(uires  the  services  of  a  man  whr  not  only  has  the 
necessary  scientific  training,  but  who  can  draw  from 
}iis  own  experience  and  fnnii  that  of  others. 


Road  Upkeep  at  Paignton,— Moving  the  adoption  of 
the  Roads  Coiiiniittee's  ii|ioit  at  the  last  meeting  of 
the  Paignton  Urban  Di-trict  Council,  Mr.  Hill 
expressed  regret  that  the  est  i mates  were  cut  down.  The 
roads  were  in  a  vei-y  bad  stat-e,  esiiecially  the  counti-y 
roads.  The  metal  used  was  totally  unfit  for  the  roads, 
and  if  a  frost  was  follow«d  by  a  heavy  thaw,  the  roads 
would  be  in  a  terrible  stat.-.  There  were  7.3  miles  of 
countiy  road,  and  they  had  only  £750  to  spend  on  them. 
Torquay  Pavilion  Finances — The  Torquay  Entertain- 
nient  Conimittee  report  a  nett  loss  on  the  pavilion, 
cafe  and  gardens  for  ten  months'of  £2,777,  against 
£3,501  last  year.  It  js  understood  that  a  siijiple- 
mentary  report  showed  that  the  committee  had  re- 
ceived two  offers,  which  were  regarded  as  highly  .sjil)- 
stantial,  to  lease  the  pavilion,  and  therefore  it  was 
deemed  that  there  was  no  need  at  present  for  the 
consideration  of  a  proposal  for  the  temporary  closing 
of  the  building. 


A   LOCAL    AUTHORITY'S   PROTEST. 

^At  the  last  me^-tmj:  of  the  Hawarden  Rural  District 
Council  the  Health  Committee  reported  a  communi- 
cation from  the  Ministry  of  Munitions  stating  that 
they  proposed  to  erect  forty  houses  in  the  neishbour- 
hood  of  iiMancott  to  acconimodate  their  firemen  and 
policemen. 

It  was  agreed  to  take  a  census  in  that  district  to 
ascertain  how  many  of  the  numerous  men  in  lodgings 
there  were  in  direct  employment  of  the  Government 
or  in  the  employment  of  their  contractois.  It  was 
stated  that  houses  erected  in  the  distii<'t  for  the 
accommodation  of  Government  emiilovees  had  no 
to  the  backs. 

Mr.  Moulsdale  and  Mr.  John 
Jones  comjilained  of  neglect  to 
comply  witli  the  council's  by-laws 
in   the   erection   of   these    houses. 

Mr.  Moulsdale  said  the  Local 
Government  Board  held  the 
council  to  their  by-laws,  and  he 
thought  the  Government  ought  to 
set  an  example  to  others  in  such 
matters. 

The  surveyor  pointed  out  that 
these  buildings  were'  exempt  from 
the  council's  by-laws.  They  were 
liiiildings  authorised  by  one  of  his 
Majesty's  principal  Secretaries  of 
State,  and  as  such  the  builders 
were  not  bound  to  stihmit  plans  to 
the   council. 

Mr.  T.  Rowland  said  that  might 
be  .so,  but  the  Local  Government 
Board  approved  of  their  by-laws, 
and  they  OHght  to  adhere  to  the 
by-laws  themselves.  Every  work- 
ing man  who  built  a  house  had 
to  adhere  to  the  by-laws,  but  the 
Government,  or  their  representa- 
tives, just  took  the  bull  by  the 
ho.rns   and   did   as   they   liked. 

Captain  Phillips  said  it  seemed 
that  the  Government  could  build 
as  they  liked,  and  ignore  the  local 
authority. 

The  Rev,  J,  J.  Robinson  also 
objected  to  the  council  l>eing  ridden 
over  in  such  a  roughshod  manner 
by  the  Government.  He  suggested 
the  passing  of  a  resolution  of  pro- 
test to  the  Government. 

The  clerk  advised  that  the  reso- 
lution should  be  toned  down  a 
bit,  lieeause  any  building  in  his 
Majesty's  possession,  or  employed, 
or  intended  for  his  Majesty's  use  or 
service  was  expressly  exempt  from 
the  Viy-laws,  He  would  rather 
address  to  the  Local  Government 
Board  a  communication  pointing 
out  that  the  council  were  respon- 
sible for  the  health  of  the  district, 
even  if  it  was  injuriously  affected 
by  Government  buildings,  and 
would  be  called  upon  to  provide 
sewer,?  for  those  buildings  if  necessary,  and  that  they 
were  obliged  to  enforce  the  by-laws  upon  private 
individuals,  however  poor  they  might  be. 

It   was  decided  to  leave   the  matter   in    the   hands 
.if  tlif.   ,-lerk. 


Johannesburg    Swimming    Bath    and    Wash-houses 
Scheme. — A  sc^heme  for  the  provision   of  a  swimming 

bath  and  wash-houses  in  Newtown,  Johannesburg,  is 
referred  to  in  the  report  of  Mr.  G.  S.  Burt  Andrews, 
the  town  engineer,  for  the  year  ended  June  30th  last. 
The  wash-houses  will  have  accommodation  for  thirty 
users,  and  each  person  will  be-provided  with  a  special 
rack  with  quick-drying  apparatus.  A  large  ironing 
room  will  also  be  provided,  as  well  as  offices,  and 
space  will  be  left  to  allow  of  extensions  in  the  future. 
The  swimming  bath  will  have  a  pool  50  ft.  by  100  ft., 
with  dressing-boxes  on  the  ground  and  first  floor 
levels,  the  former  being  for  men  and  the  latter  for 
women.  There  are  in  all  fifty-five  dressing-boxes. 
There  is  also  a  large  apartment  for  children's  dies.s- 
ing_  purposes,  with  the  usual  offices.  The  estimated 
cost  of  the  two  buildings  is  £12,000. 
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The   Extent  to   which   Sewage   can   be   Purified   by 

Practicabie   nAethods  of  Artificial   Treatment 

now  in  Use.* 

By   HARRISON    P.    EDDY,    Boston,    Mass. 


All  of  the  fundamental  principles  of  sewage  dis- 
posal and  treatment  now  available  had  been  recog- 
nised and  actually  utilised  twenty-iive  years  ago. 
Coarse  screening  has  been  practised  at  Boston  since 
1884,  and  tho  Massachusetts  Metropolitan  Sewerage 
Commission  put  the  Deer  Island  submerged  outlet 
into  use  in  1895  for  the  purpose  of  furnishing  ade- 
quate dilution  to  the  coarsely  screened  sewage  from 
the  northern  portion  of  the  Metroijolitan  District. 
Paris  and  Berlin  have  been  applying  their  sewage  to 
broad  irrigation  farms  for  more  than  thirty  years; 
the  Welsh  town  Merthyr  TydvU  keated  its  sewage 
by  intermittent  .sand  filtration  as  long  ago  as  1871. 
Sedimentation  was  used  in  England  many  years  ago, 
and  in  1870  chemical  precipitation  was  well  esta- 
blished there.  Over  twenty-five  years  ago  Webster 
had  invented  an  electrical  method  in  which  the  sus- 
Ijended  matter  was  precipitated  by  a  process  closely 
akin  to  chemical  precipitation,  and  combining  there- 
with, at  least  m  principle,  the  killing  of  organisms, 
or  disinfection. 


the  partially  clarified  sewage.  The  greatest  advance 
in  the  art  has  been  the  development  of  the  process 
of  bacterial  oxidation  by  means  of  surface  contact  in 
bacteria  beds.  This  process,  as  applied  in  inter- 
mittent filtration  through  sand,  was  comparatively 
well  known  twenty-five  years  ago,  but  the  difficulties 
resulting  from  lack  of  suitable  natural  sand  deposits 
led  to  the  discovery  of  means  of  using  other  material, 
such  as  cinders  and  broken  stone,  by  devices  known 
as  contact  beds  and  trickling  filters.  These  two 
methods,  although  involving  substantially  the  same 
principles  as  intermittent  filtration,  generally  accom- 
plish much  different  results,  and  have  proved  to  be 
substantial  aids  in  the  solution  of  the  sewage  treat- 
ment problem  in  many  places.  Disinfection  has 
made  distinct  advance,  and  whereas  it  was  hardly 
more  than  an  experiment  twenty-five  years  ago,  its 
value  for  safeguarding  water  supplies  and  shell-fish 
layings  has  now'  been  demonstrated. 

At  the  present  time  we  are  just  over  the  thresh- 
old   of    a    newly    discovered   process    known    as    the 


Total  solids,  800 


Suspended  solids, 
300  (by  filter 
paper) 


Dissolved 
solids,  500 


Settling  solids 
(2  hrs.),  150 


I    Suspended  col- 

t_      loidal  solids,  150 


Dissolved  col- 
loidal solids,  50 


Dissolved  orystal- 
loidal  solids,  450 


f  Organic  settling 
I        solids,  100 

I    Mineral  settling 
I        solids,  50 

f  Organic  sus- 
pended colloidal 
I        solids,  100 

I    Mineral  sus- 

I        pended  colloidal 

l^       solids,  50 

f  Organic  dissolved 
I        colloidal 
I        solids,  40 

I    Mineral  dissolved 
I        colloidal 
I        solids,  10 

('  Organic  dissolved 

crystalloidal 
I        solidst  160 


Mineral  dissolved 
crystalloidal 
solids,  290 


150  settling 
solids 


200  colloidal 
solids 


450  crystalloidal 
solids 


Total  solids,  800 


Fie.  1. — Physical  Condition  ok  Peinc  ital  CoNSTirnENTS  of  Sewage  of  Medium  Strength  (Parts  per  Million). 

Note. — The  suspended  solids  iuch^de  all  substances  retained  upou  ordinary  laboratory  iilter  paper.    '*  Bissolved"  colloids  ia  a  term  coined  to 
npply  to  substances  which  will  readily  pass  through  the  tiller  paper,  but  which  are  colloidal. 


The  fact  that  these  principles  were  known  and 
applied  a  generation  ago  is  seldom  recalled  by  those 
at  work  upon  similar  problems  to-day.  The  progress 
of  the  last  twenty-five  years  has  been  in  acquiring 
a  correct  perspective  of  the  problems  of  sewage  dis- 
posal, a  l>etter  understanding  of  the  principles  upon 
which  the  processes  of  sewage  treatment  are  based, 
and  in  perfecting  such  processes  and  the  means  of 
applying  them.  Much  jnogress  has  been  made  along 
these  lines,  and  there  are  now  a  number  of  modifi- 
cations of  each  of  the  fundamental  processes  in  use  a 
quarter  of  a  century  ago. 

It  should  noj  "be  inferred  from  the  foregoing  that 
little  real  pi^gress  has  l>een  made  during  this  time, 
for  this  i'>-hot  the  case.  Marked  improvement  has 
been  n\Me  in  screens,  particularly  those  intended 
for  the /removal  of  the  finer  suspended  particles.  The 
laws  alfecting  sedimentation  are  better  applied,  the 
most  radical  and  important  changes  being  those  due 
to  th/fe  theories  that  the  period  of  retention  in  tanks 
shovild  be  reduced  to  a  minimum  consistent  with 
efficiency  in  removal  of  tliose  solids  capable  of  settling 
in  a  reasonable  length  of  time,  and  that  the  settled 
solids  should  be  promptly  removed  from  contact  with 

*  Paper  read  before  the  Engineers'  iiociety  of  Western  Pennsylvania. 


activated  sludge  treatment.  While  the  fundamental 
principles  upon  which  it  depends  may  not  have  been 
fully  ascertained,  the  information  available  indi- 
cates that  they  are  substantially  the  same  as  those 
of  the  processes  now  used. 

COMPOSITION     OP     SEWAGE. 

In  order  to  consider  intelligently  the  several  avail- 
able methods  of  sewage  treatment  and  their  relation 
one  to  another,  it  is  necessary  to  obtain  a  clear 
understanding  of  the  general  ingredients  of  sewage. 

The  physical  condition  of  the  principal  constituents 
of  a  hypothetical  sewage  of  medium  strength  is 
shown  in  diagrammatic  form  by  Fig.  1.*  It  should 
b6  noted  that  in  this  illustration  there  are  three 
classes  of  substances— suspended,  colloidal  and 
crystalloidal.  The  first  and  second  of  these  can  be 
removed  physically  without  change  in  composition, 
while  crystalloids  are  dissolved  and  must  be  changed 
in  chemical  composition  l)efore  they  can  be  removed 
or  altered  in  character.  It  will  also  be  seen  that  400 
parts  per  1,000,000  are  organic  and  KJO  parts  are  inor- 
ganic or  mineral.  The  latter  substances  are  not 
ordinarily  capable  of  producing  putrefactive  condi- 
tions,  and   the  problem  of   sewage  disposal   is   con- 

Stiterage  Practice,  vol.  iii.,  p.  200. 
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oerned  almost  wholly  wuh  the  organic  matter.    This 

is  disposed  as  foUows:  — 

Settling   solids 100  partes 

Suspended    colloids     100 

Dissolved  colloids       -10 

Crystalloids   (dissolvo.h        U!0      ,. 

Total 400      ,, 

The  settling  and  colloidal  sul>stances,  therefore, 
constitute  60  per  cent,  aiul  the  dissolved  crystalloids 
but  40  per  cent  of  the  total  organic  matter. 

Where  sewage  is  deprived  of  its  objectionable  cha- 
racteristics by  artificial  treatment,  one  or  botli  of  two 
fundamentally  different  processes  are  generally 
employed — first,  the  actual  removal,  or  taking  out 
of  the  sewage  constituent  part*,  as,  for  example,  such 
substances  as  paper,  corks  and  garbage  whiclv  may 
l>e  removed  by  screens ;  >econdly,  the  conversion  of 
putrescible  organic  matter  into  stable  substances. 
The  former  class  of  constituents  is  confyned  primarily 
to  the  suspended  matter,  while  the  latter  comprises 
both  suspended  and  dissolved  substances. 

DILUTION. 

^  All  sewage  must  ultimately  reach  natural  streams 
or  bodies  of  water.  When  the  quantity  of  sewage  is 
small  in  comparison  to  that  of  the  body  of  water  into 
which  it  is  discharged,  sewers  are  usually  designed 
to  empty  their  contents  directly  into  it,  without  pre- 
vious treatment.  Under  such  conditions  the  waters 
are  able  to  assimilate  the  organic  sewage  matter,  a 
process  constantly  going  on  in  Nature. 

The  velocity  of  a  flowing  stream  may  be  a  very 
important  factor  in  tlie  disposal  of  sewage  by  dilu- 
tion, for  it  may  thns  be  enabled  to  convey  the  sus- 
l)ended  and  dissolved  sewage  matter  to  a  large  body 
of  water  where  ample  dilution  is  afforded,  in  so  short 
a  i)eriod  of  time  that  the  ill-effects  of  the  admixture 
of  sewage  with  even  a  relatively  small  quantity  of 
river  water  may  not  become  evident. 
'  In  general,  however,  the  sewage  matter  must  be 
changed  from  its  natural  putrescible  condition,  either 
into  innocuous  mineral  substances  or  into  other 
matters  which  are  organic  in  nature,  but  relatively 
stable,  so  that  they  cannot  be  the  cause  of  putre- 
faction. Siu?h  a  change  is  brought  about  through  the 
agency  of  living  organisms,  the  most  numerous  and 
probably  the  most  potent  of  which,  in  the  majority 
of  cases,  are  bacteria,  although  the  microscopic 
organisms,  such  as  various  kinds  of  algse,  are  exceed- 
ingly important  factors  in  the  cycle  through  whicli 
the  constituents  of  organic  matter  are  continuously 
passing  in  Nature's  process  of  transforming  organic 
matter  into  mineral  substances  and  these  back  again 
into  organic  matter. 

It  may  be  said  safely,  therefore,  that  practically 
the  whole  process  of  sewage  oxidation  in  Nature 
appears  to  depend  ujxjn  the  micro-organisms.  In 
artificial  treatment  al.so  practically  all  methods  in- 
volving oxidation  of  organic  matter  apiwar  to  dej^end 
upon  living  organi.snis  and  their  jiroducts.  So  it  is 
important  to  bear  in  mind  that  to  secure  effectiveness 
and  efficiency  it  is  neees.^ary  to  create  conditions 
favourable  to  the  growtli  and  reproduction  of  these 
nunute  organisms.  Such  conditions  are  provided  by 
natural  agencies  when  the  rcLatiye  [iroportion  of 
sewage  to  diluting  water  is  small.  It  is  necessary  to 
adopt  artificial  means  only  when  the  relative  quantity 
of  sewage  becomes  di.-.|)roportionat€  to  the  capabili- 
ties of  natural  wat(;rs  for  its  oxidation.  Under  the-je 
conditions  the  first  steji  toward  artificial  control  may 
be  to  create  a  more  complete  distribution  of  the 
.sewage  through  the  diluting  waters,  thus  overcoming 
the  effect  of  an  overload  due  to  the  concentration  of 
the  sewage  in  a  small  portion  of  the  diluting  water. 
The  advantage  of  this  i-  often  overlooked. 

ARTIFICIAL    MEANS    OF    SEWAGE    TREATMENT. 

The  objects  of  artififial  treatment,  with  the  methods 
by  which  they  are  attained,  may  be  classified  as 
follows:  — 

-1.  To    prevent   water-    into    which    sewage    is   dis- 
charged   from     becoming    offensive    to    the    eye   on 
account  of  coaree  floating  and  suspended  matter. 
Screening. 

(a)  Coarse. 
<6)  Fine. 
I:.  To    prevent    sueh     waters    froni    becoming    mal- 
odorous. 

1.  Sedimentation. 

(a)  Rapid  \i.  grit  chambers. 


(6)  Slow  in  settling  basins. 

Plain. 

With  septic  action  in  single-storey 
tanks. 

With  sludge  digestion  in  two-storey 
tanks. 

With  chemical  precipitation. 

With  electrolysis  and  chemical  pre- 
cipitation. 

With  eolloiders. 

2.  Aeration,   contact  with    the    organisms    or 

sludge   from   previously    aerated    sewage, 
and  sedimeut.ation. 

3.  Contact  bed  treatment. 

4.  Trickling  filter  treatment. 

5.  Intermittent  filtration. 

6.  Broad  irrigation. 

C.  To  prevent  the  introduction  into  the  water  of 
germs  of  disease. 

Disinfection. 

The  treatment  of  sewage  may  be  accomplished  by  a 
single  process  in  some  cases,  but  usually  it  is  effected 
by  a  series  of  steps,  the  degree  of  purification 
increasing  with  each  successive  stage.  If  raw 
sewage  may  be  discharged  into  natural  waters  with- 
out creating  objectionable  conditions  other  than 
offending  the  sense  of  sight,  the  simple  process  of 
screening  may  sufh<'e,  but  if  it  is  necessary  to  remove 
more  of  the  matters  likely  to  settle,  sedimentation 
may  l)e  adopted  as  an  adjunct  to  or  substitute  for, 
screening.  Where  the  diluting  waters  are  so  limited 
in  quantity  that  it  is  necessary  to  supplement  their 
ix>wers  of  oxidation,  some  method  of  artificial  oxida- 
tion must  be  adopted— such,  for  example,  as  filtra- 
tion through  beds  of  sand  or  stone  which  form  the 
liabitat  of  bacteria  and  other  organisms  capable  of 
bringing  about  the  more  or  less  complete  and  rapid 
oxidation  of  the  organic  matter  of  the  sewage.  Under 
still  more  exacting  conditions  it  may  be  necessary  to 
go  further  with  the  removal  of  pathogenic  organisms. 
The  final  process  would  then  be  disinfection,  through 
which  a  large  pro|i(ution  of  the  harmful  bacteria 
may  be  eliminated  even  from  settled  sewage.  In 
sucli  a  case  the  treatment  would  involve  four  succes- 
sive steps— namely,  screening,  sedimentation,  oxida- 
tion by  filtration  or  other  m^ans,  and  disinfection. 

SCREENING. 

Municii)al  sewage  contains  many  relatively  large 
and  coarse  substances  such  as  cloth,  paper,  garbage 
and  pieces  of  wood,  which  may  interfere  with  pumping 
and  other  ma<'hinery  and  prove  imsightly  in  the 
waters  into  which  the  sewage  is  discharged. 

Such  sul;istances  may  be  removed  by  coarse  screens,, 
which  often  consist  simply  of  parallel  iron  bars,  or 
gratings,  set  vertically  or  at  an  angle  of  from  30  tO' 
GO  deg.  with  the  horizontal,  through  which  the  sewage 
flows  and  upon  which  the  very  coarsest  of  the 
suspended  and  floating  matter  is  retained. 

('oar.se  screens  will  remove  only  from  5  to  10  paits 
per  1,OUO.(K)U  of  sus|)endcd  matter  originally  contained 
in  the  sewage.  This  is  usually  sufficient  for  the 
protection  of  machjnery  and  is  regarded  as  sufficient 
for  all  purpcses  in  some  cases  where  sewage  is  dis- 
charged into  large  quantities  of  diluting  water,  as 
into  the  tidal  waters  of  Boston  Harlwur,  off  Nut 
Island. 

If,  however,  sewage  is  to  be  discharged  in  relatively 
large  quantities  into  waters  used  for  boating  and  other 
pleasure  purposes,  coarse  screens  cannot  be'  relied 
upon  to  remove  all  of  the  suspended  matters  which 
are  recognisable  as  l)eing  of  sewage  origin,  and  which, 
therefore,  may  be  considered  as  offensive  to  the  sight. 
Where  such  substances  must  be  removed  and  also 
where  a  somewhat  greater  reduction  in  the  organic 
matter  is  required,  fine  screens  may  be  used,  either 
by  them.selves,  or  supplementary  to  the  coarse 
screens.  Niwnerous  types  of  fine  screens  have  l>een 
perfected  and  jilaeed  upon  the  market,  among  which 
may  be  mentioned  the  Weand  screen,  first  installed 
at  Reading.  I'a. :  the  Jennings  screen,  used  at  the 
Union  Stogk  Yards  in  Chicago;  and  the  Riensch-Wurl 
screen,  \i.sed  in  (lermany,  and  being  installed  to  a 
limited  extent  in  this  country.  The  Weand  screen 
consists  of  a  horizontal  revolving  dnmi  covered  with 
a  fine  mesh  screen.  The  sewage  is  discharged  into 
this  drum  at  one  end  and  flows  out  through  the  cloth, 
which  retains  the  sii^iiended  matter  until  it  is  washed 
off  into  suitable  r<Meptacles  by  jets  of  water.  The 
.lennings  .screen  is  of  the  moving  band  type,  the  lowjef 
end  l>eing  submerged  in  the  sewage,  which  flovs,. 
through  the  -screen  cloth,  which  retains  the  .suspended 
matter   and  carries   it  up  oilt  of  the   sewage.     When 
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the  screen  has  passed  over  the  pulleys  at  tlie  top, 
the  screenings  are  blown  off  into  a  pit  by  a  jet  of 
compressed  air  applied  to  the  back  side  of  the  screen. 
The  Rienseh-Wurl  screen,  which  is  typical  of  its  class, 
consists  of  a  di.-^c  of  perforated  metal,  with  or  without 
a  frustrum  of  a  cone  attached  to  its  centre,  the  whole 
being  mounted  on  a  shaft  whose  inclination  from  the 
vertical  determines  the  degree  of  tilting  of  the  disc. 
As  the  screenings  are  raised  above  the  surface  of 
the  sewage  by  the  revolving  disc  and  cone  they  are 
swept  into  a  circular  gutter,  by  brushes  on  the  ends 


Sections  of  Imhoee  Tank  at  Fitchburg,  Mass.* 


of  the  arms  of  a  large  spider.  Where  the  screen  is 
surmoimted  by  the  frustrum  of  a  cone  the  side  of 
the  cone  is  cleaned  by  a  brush  inclined  against  its 
surface. 

The  quantity  of  suspended  matter  removed  by  fine 
screens  varies  with  their  efficiency  and  the  quality 
of  the  sewage.  Such  screens  may  remove  from  20 
to  70  parts,  averaging  perhaps  50  parts  per  1,000,000 
of  suspended  solids. 

SEDIMENTATION. 

Tt  has  been  claimed  sometimes  that  with  the  most 
effective  fine  screens  the  organic  matter  may  be 
removed  to  such  an  extent  as  to  greatly  leduce  the 
oxygen  requirements  of  the  sewage,  and  thus  make 
it  possible  to  dispose  of  a  much  greater  quantity  of 
screened  than  of  raw  sewage  in  a  given  quantity  of 
diluting  water.  The  consensus  of 
opinion,  however,  appears  to  be 
that,  while  the  reduction  of  organic 
matter  by  fine  screenings  may  be 
considerable,  it  will  not  be  enough 
to  greatly  increase  the  quantity  of 
sewage  which  a  given  stream  or 
body  of  water  may  receive  and 
remain  in  a  satisfactory  condition. 
Grounds  for  this  opinion  will  be 
apparent  when  it  is  considered  that 
much  of  the  coarse  suspended 
matter  in  sewage  consists  of  mate- 
rials like  paper,  matches  and 
coffee-grounds,  which  are  relatively 
stable  organic  substances  and 
which  do  not  constitute  so  great  a 
tax  upon  the  diluting  power  of  the 

water  as  equal  quantities  of  fiecal  and  other  polluting 
substances  which  are  more  finely  divided  and  con- 
sequently which  are  not  so  completely  removed  by 
screens.  Therefore,  where  it  is  necessary  to  increase 
the  quantity  of  sevi-age  which* may  be  discharged  into 
a  body  of  water,  sedimentation  in  some  form  is  gene- 
rally adopted. 

O'rif  C  ha  rnh'T.-'.— The  grit  chamber  ordinarily  is 
merely  an  adjunct  to  the  main  process  of  sewage 
treatment,  its  function  being  to  remove  the  coarser 
sand  and  gravel  commonly  called  grit,  which  might 
cau.se  excessive  wear  of  moving  parts  of  machinery, 
or  cause  deposits  in  tanks  or  elsewhere  which  would 
prove  more  expensive  to  remove  from  such  tanks 
than  from  grit  chambers.    There  is  much  diversity  in 


most  commonly  in  use  in  England  being  .so  large  that 
they  permit  the  sedimentation,  not  only '  of  the  grit 
or  mineral  matter,  but  also  of-  much  of  the  organic 
sewage  matter.  Such  deposits  are  relatively  large  in 
quantity  and  exceedingly  offensive  in  character.  They 
are  removed  by  manual  latxjur,  being  shovelled,  after 
draining,  into  buckets,  or  they  may  be  dredged  by 
various  types  of  excavators  capable  of  removing  the 
grit  from  beneath  the  surface  of  the  sewage,  thus 
avoiding  the  emptying  of  the  chambers.  The  more 
modern  tyyie  of  grit  chamber,  which  may  fairly  be 
said  to  have  originated  in  Germany, 
consists  of  one  or  more  narrow 
'-  ^vj-j  channels,  through  whicli  the.  sewage 

is  allowed  to  flow  at  velocities 
closely  approximating  1  ft.  per  sec., 
at  which  the  sand  and  gritty  matter 
will  deposit.  Tlieso  chambers  are 
in  turn  shut  oif  and  drained,  and 
the  grit  removed,  ordinarily  by 
manual  labour.  Under  the  best 
conditions  this  grit  consists  of  a 
mixture  of  various  sizes  of  sand, 
comparatively  little  of  which  isfiner 
tlian  ordinary  mortar  sand.  It 
contains  relatively  little  organic 
matter,  perhaps  from  1.5  to  25  per 
cent,  and  is  less  offensive  than  the 
grit  removed  from  the  larger  and 
older  type  of  chambers,  where  the 
velocity  of  flow  is  much  lower.  Tlie 
quantity  of  grit  removed  will  vary 
roughlv  between  10  and  40  parts 
per  1,000.000. 

Plain  t<edimfntation. — Plain  sedi- 
mentation may  be  assumed  to  mean 
the  jirocess  by  which  sewage  is 
allowed  to  flow  through  horizontal 
or  vertical  tanks  at  velocities  sufii- 
ciently  low  to  permit  substantially 
all  of  the  suspended  matter  capable 
of  settling  in  a  reasonable  length  of  time  to  fall  to 
the  bottom  of  the  tank,  where  it  accumulates  in  the 
form  of  mud,  commonly  called  sludge. 

It  is  necessary  to  remove  this  accumulation  from 
time  to  time,  and  it  may  be  said  in  a  general  -way 
that  a  plain  sedimentation  tank  should  \x  cleaned 
at  intervals  of  from  three  to  six  weeks,  depending 
upon  the  season  of  the  year,  or,  more  accurately,  the 
temperature  of  the  sewage.  The  object  is  to  remove 
the  sludge  before  decomposition  becomes  very  active 
and  causes  portions  of  it  to  rise  through  the  sewage, 
form  a  well-defined  scum,  or  pass  out  of  the  tank  in 
the  efiluent. 

Septic  Taiti  Trealmcnf. — The  septic  tank,  a  patented 
device,  is  similar  to  the  plain  sedimentation  tank; 
in  fact,  there  is  scarcely  any  difference  between  the 
two,  except  in  the  method  of  operation.     The  septic 


tlie  design  of  such  chambers,  the  older  ones  and  those 

•  From  Ainerii:an  Sewerage  Fractict,  vol.  iii.,  "  Disposal  of  Sewage." 


Fig.   3. — Typical   Section    through   Double   Contact   Beds.* 


tank  is  distinguished  by  being  so  operated  as  to 
ensure  the  absence  of  dissolved  oxygen  in  the  effluent, 
and  to  permit  of  more  or  less  complete  decomposition 
of  the  solid  substances  in  the  sludge.  This  decomposi- 
tion is  accompanied  by  the  production  of  large  quan- 
tities of  gas,  due  to  biological  action,  and  the  gases 
are  retained  tuitil  the  mass  becomes  sufficiently 
buoyant  to  rise  rapidly  to  the  surface,  sometimes 
giving  to  the  tank  the  appearance  of  ebullition.  With 
these  gases  also  rise  large  quantities  of  suspended 
matter,  much  of  which  is  relatively  coar.se.  especially 
if  the  sewage  has  not  been  screened,  or  has  been 
Screened  only  through' coarse  racks.  This  suspended 
matter  holds  entrained  the  gases,  which  in  turn  cause 
it  to  float  at  tlie  surface  of  the  tank.  Repeated  ebul- 
litions of  this  kind  cause  the  gradual  accumulation 
of  greater  and  greater  quantities  of  this  floating  coarse 
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.suapended  matter,  which  ultimately  form.s  a  thick 
scum  attaining  in  some  cases  a  thickness  of  2  ft.  or 
more. 

The  septic  tank,  which  at  one  time  was  looked 
upon  with  favour  by  some  tngineers,  did  not  prove 
as  satistactory  as  was  originally  anticipated.  The 
continuous  evolution  of  gas  from  the  sludge  causes 
laroe  quantities  of  suspended  matter  to  Ite  continually 
rising  and  falling  through  the  liquid  in  the  tajik, 
which  carries  much  of  it  out  ..f  the  tank,  thus  defeat- 
inj.'  in  pari  the  object  of  tin-  process.  Furtherinoie. 
the  changes  due  to  an  aerobic  decomposition  of 
organic  matter  appear  to  render  the  sewage  rather  more 
difficult  to  treat  by  processes  of  oxidation  than  fresh 
.sewage  which  has  not  become  impregnated  with  the 
gases  and  other  products -oi  decompo.sition.  Septic 
si'wage  also  frequently  posse.--ses  an  exceedingly  offen- 
sive  odour. 

Two-storry  Tanks. — A  recognition  of  the  defects  in  the 
septic  process  led  to  the  tfnistruction  of  two  types 
of  two-storey  tanks — one,  by  Dr.  William  O.  Travis, 
of  Hampton,  England,  and  another  by  Dr.  Karl 
Imhoff,  of  Essen,  Germany. 
the.se  types  of  tank  are.ba.<eil 
be  allowed  to  pass  through  th 
as  rapidly  as  is  compatible  '.\  it 

removal  cH  the  suspended  uiatter  capable  of  settlin; 
in  a  rea.sonable  length  of  time,  and  that  the  sludge 
should  be  permitted  and  einouraged  to  decompose 
in  a  chamber  .'Separate  and  di-tinct  from  that  in  which 
the  sedimentation  process  is  going  on.  The  restilt 
of  this  plan  is  an  efHueiit  cliprived  of  its  suspended 
matter,  and  which  has  not  come  in  contact  with  the 
decomposing  sludge,  and  therefore  does  not  contain 
the  gases  and  other  product.-  of  decomposition,  nor 
the  finely-divided  suspended  matter  so  prevalent  in 
effluents  from  the  septic  tank.  In  fact,  where  sewage 
IS  rather  dilute  and  the  temperature  is  moderate  tlie 
effluent  from  such  tanks  frequently  contains  dissolved 
oxygen.  Sections  of  the  Imhoff  tajik  are  shown  in 
Fig.  2. 

Wi/rk  Vtrformtd  hy  Sedimfniaftun. — It  may  be  assumed 
that  of  the  150  parts  suspended  solids  capable  of  sett^ 
ling  in  two  hours,  perhaps  I'io  parts  can  be  removed 
by  efficient  plain  sedimentation.  This  is  based  on 
a  tank  efficiency  of  about  90  p^r  cent,  computed  upon 
the  removal  of  settling  solid-.  Upon  this  assumption 
the  effluent  will  contain  .-n-pended  colloidal  matter 
which,  together  with  the  rc-uiaining  settling  solids, 
will  amount  to'  about  170  part.-  per  1.000.000.  In  addi- 
tion the  effluent  will  contain  about  500  parts  of  dis- 
solved Solids,  of  which  about  nn  parts  has  been  classi- 
fied as  dissolved  colloidal  uujtter,  40  per  cent  of  which 
may  be  assumed  to  be  orga:i:^'- 


The  theory  upon  which 
1-  that  the  sewage  should 
•   sedimentation  chamber 

:  the  practically  complete 


'  '/lemical  i'ncipitalioii.—li  further  improvement  is 
desired  a  part  of  the  remaining  settling  solids,  sus- 
IH'uded  colloidal  solids  and  dissolved  colloidal  sub- 
stances may  be  removed.  To  accomplish  this  recourse 
was  had  many  years  ago  to  chemical  precipitation. 
This  consists  of  adding  to  the  sewage  cerUiin  chemicals 
like  lime  and  sulphate  of  iron,  which  react  upon  each 
other  in  such  a  maiuier  as  to  form  a  flocculent  precipi- 
tate, which  gathers  in  large  flocculi  which  enclo.se 
and  attract  the  finely-divided  suspended  matter  and 
some  dissolved  colloidal  matter,  and  by  their  weight 
carry  these  substances  to  the  bottom.  In  this  way 
it  is  possible  to  greatly  reduce  the  suspended  solids 
and  to  effect  some  reduction  in  the  so-called  dissolved 
matter.  This  method  has  been  subject  to  much  objec- 
tion ou  account  of  cost,  the  difficulty  of  disposing  of 
the  large  quantity  of  sludge  produced  and  of  the 
partial  removal  only  of  the  organic  nuxtter  contained 
in  the  original  sewage.  Chemical  precipitation  is 
generally  utili.sed  by  itself,  although  in  some  cases, 
particularly  in  the  treatment  of  industrial  wastes,  it 
may  lie  introduced  as  an  adjunct  to  and  following- 
plain  sedimentation,  and  it  may  be  used  as  a  treatment 
preliminary  to  some  method  of   filtration. 

i^i-(/imeiilaHon  ivilk.  Aeration. — ^The  most  recent  develop- 
ment in  the  art  of  removing  suspended  and  colloidal 
.'ubstances  from  sewage  is  that  known  as  the  "  acti- 
vated sludge  process."  By  this  means  it  Is  possible 
to  remove  from  ordinary  municipal  sewage  a  large 
part  of  the  suspended  and  colloidal  matter.  As  yet 
the  installations  are  experimental,  but  are  giving 
I>romising  results.  Suspended  solids  may  be  removed 
almost  completely  in  the  remarkably  short  time  of 
four  hours,  or  even  less.  This  process  will  be  described 
in  .siicceeding  pages. 

ll'orX-  Performed  by  Sedimentation  aided  hy-  Methods  of 
A'(  moci/i(/  Colloids. — It  has  been  pointed*  out  that  tlie 
etflui'iit  trom  efficient  plain  sedimentation  will  con- 
tain about  170  parts  per  I,(KM),000  of  .settling  and 
suspended  colloidal  matter,  and  about  50  parts  of 
so-called  di-ssolved  colloidal  matter,  making  a  total 
of  220  parts  per  1.000,000. 

Several  ways  of  reoioving  a  portion  or  the  whole 
of  this  matter  have  been  suggested,  among  which 
may  be  mentioned  sedimentation  in  tanks  equipped 
with  many  vertical  slats,  or  coUoiders,  chemical  preci- 
l)itjition  and  the  activated  sludge  treatment.  The 
last  method  will  accomplish  more  than  is  practicable 
under  ordinary  working  conditions  by  either  of  the 
others,  and  in  addition  it  will  at  the  same  time  oxidi.se 
some  of  the  dissolved  sulistances;  therefore  it  cannot 
fairly  be  considered  as  simply  a  means  of  removing 
suspended  and  colloidal  matter. 

The  most  effective  method  devoted  strictly  to  the 
removal  of  such  substances  is  chemical  precipitation, 
by  which  much  of  the  settling  solids  and  colloidal 
matter  can  be  removed.  In  addition  to  the  1.30  parts 
of  settling  solids  which  may  be  removed  by  plain 
.sedimentation,  about  160  parts  of  the  settling  solids 
and  colloidal  matter  which  escapes  this  process  can 
be  removed  by  chemical  precipitation,  leaving  in  the 
effluent  from 'this  process  60  parts  per  1,000,000,  or 
less,  of  settling  and  colloidal  matters.  It  is  possible 
to  .go  even  further,  but  the  cost  of  doing  so  has  usually 
been  prohibitive. 

The  effluent  from  .sedimentation  tanks  may  be  dis- 
charged with  propriety  into  some  bodies  of  diluting 
water,  but  in  many  cases  it  is  necessary  to  carry 
the  proees.s  of  purification  further.  Where  chemical 
precipitation  will  provide  a  suitable  effluent  the  choice 
between  this  method  and  .some  means  of  oxidation 
will  depend  upon  their  relative  co.sts.  In  many  cases, 
however,  the  effluent  from  chemical  precipitation  will 
not  be  adequately  purified  and  it  will  be  necessary 
to  resort  to  an  oxidation  process.  The  failure  of 
various  tank  treatmenis  to  remove  fine  suspended  and 
colloidal  matter  and  the  necessity  of  oxidising  the 
organic  matter  of  tank  effluents  before  their  discharge 
into  natural  waters,  led  to  the  development  of  pro- 
cesses for  transforming  this  organic  matter  into 
staWe  substances,  the  demands  oi  which  for  oxygen 
are  not  great  enough  to  exhaust  the  supply  or  cause 
putrefaction. 

CONTACT    BED    TEEATMENT. 

Perhaps  the  most  logical  step  ahead  from  tank 
treatment  is  the  application  of  sewage  to  the  contacts 
bed.  Such  beds  are  built  in  water-tight  compart- 
ments filled  with  broken  stone  or  other  similar  medium 
to  which  bacteria  become  attached.  The  mass  of 
stone  is  thus  converted  into  an  active  bacterial 
medium,  over  which  tlie  sewage  gradually  flows  during 
the  filling  and  discharging  periods,  and  in  contact 
with    which   it  reaiains   duriag   the  contact  period. 
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Such  beds  are  operated  in  cycles,  of  which  tlie  follow- 
ing is  typical :  — 

Thae  of  filling         ...  ...         ...       .  ...     10  hour 

Time  of  contact       .  .  ...  ..  ...     075    „ 

Time  of  emptying  ...  ...         ...  .     0'25    „ 

Time  of  resting       ...  ...         ...         ...     600    „ 


Time  of  cycle  800  honr 

While  the  sewage  is  in  cO'iitact  with  the  bacterial 
film  or  jelly  surrounding  tlie  stones,  its  colloidal  and 
dissolved  substances  are  attracted  to  these  filnis  in 
which  the  bacteria  are  living  and  digesting  the 
organic  matter  thus  brought  to  them.  The  changes 
which  occur  in  the  contact-bed  apparently  consist  of 
the  initial  removal  of  suspended  and  colloidal  matters, 
its  partial  oxidation  and  the  oxidation  of  matters  in 
solution.  By  this  process  it  is' possible  to  .so  change 
the  character  of  the  sewage  tliat  even  when  undiluted 
it  will  remain  stable,  or,  in  other  words,  will  fail 
to  putrefy,  and  may  therefore  be  discharged  into 
streams  or  bodies  of  water  much  smaller  than  those 
into  which  ordinary  .sedimentation  tank  effluent  could 
properly  be  discharged.  The  effluent,  however,  is 
usually  turbid,  contains  some  suspended  matter,  and 
is  far  from  being  fully  oxidi.sed.  This  process,  which 
has  met  with  some  favour,  )x)th  in  this  country  and 
abroad,  usually  provides  for  two  contacts,  the  sewage 
being  applied  to  a  secondary  bed  after  it  has  remained 
in  the  primary  bed  during  the  requisite  period  of 
contact.  Fig.  3  shows  a  typical  double  contact  1>ed. 
(To  he  concluded.) 


CORRESPONDENCE. 

Ei'c  av-qp  ov  Trafd'  opa 

(One  man  doet  not  lee  everything.) 

— Edbipidbs. 

CERMANS  AND  CREMATION. 

To  the  Editor  of  The  Surveyor. 

Sir, — Apropos  to  the  Germans  and  cremation,  men- 
tioned in  your  columns,  "Things  One  Would  Like  to 
Know,"  August  11th,  I  find  on  investigation  that  the 
so-calied  society,  "  Friends  of  Cremation,"  are  most 
active.  We  may  not  agree  with  many  practices  and 
lirinciples  of  our  foe,  yet  we  cannot  overlook  the  fact 
the  Germans  have  long  l>een  in  advance  of  ourselves 
in  matters  of  sanitation.  The  Germans  have  long 
been  strong  believers  in  cremation,  and  although 
incineration  was  prohibited  in  Prussia,  the  popula- 
tion of  this  province  frequently  conveyed  its  dead 
outside  the  prohibited  area  to  gratify  its  wishes. 

When  I  think  of  the  thousands  of  dead  bodies 
buried  within  a  few  inches  of  the  surface  of  the 
earth  in  Belgium  and  Frsince,  I  am  too  horrified  to 
dwell  on  what  the  future  holds  for  these  countries. 
Sentiment  must  I>e  put  on  oue  side;  the  dead  bodies 
must  be  totally  destroyed,  and  the  only  means  is  by 
cremation.  This  is  a  matter  which  cannot  be 
inquired  into  or  discussed  at  the  moment,  but  the 
future  holds  forth  a  serious  question  which  these 
countries  will  have  to  face.  Measures  will  have  to 
be  undertaken  to  prevent  a  second  war  in  their 
midst — an  outbreak  of  dread  disease  which  will 
destroy  thousands  of  the  population  and  cause  greater 
devastation  than  the  sword. — ^Yours,  &c.. 
Alp.eet  C.  Freeman, 
Author,  "  Cremation  in  Great  Britain  and 
Abroad,"  "  Antiquity  of  Cremation."  &c. 

September  1,  1916. 

BRITISH    AND    AMERICAN    MEASURES. 

To  the  Editor  of  The  Surveyor. 

Sir, — As  interesting  to  British  engineering  and 
conmiercial  interests,  would  it  not  be  well  to  remind 
your  readers  from  time  to  time  that  the  United  States 
of  America  avoirdupois  measure  of  1  ton,  when  quoted 
simply  as  a  ton,  and  not  specifically  as  "  a  ton  of 
2,240 lb).,"  is  a  ton  of  2,000  lb.  only? 

Also  that  the  United  States  gallon  is  a  wine  measure 
gallon,  having  a  cubic  capacity  of  231  in.  only,  against 
the  British  cubic  capacity  of  277'463  in.  per  gallon. 

In  commercial  affairs,  when  quotations  are  received 
ahroad  from  a  British  and  an  American  house,  each 
quoting  "per  ton,"  or  giving, , say,,  the  capacity  of  a 
pump  at  so  many  gallons,  the  foreigner  is  uncon- 
sciously (so  far  as  he  is  concerned)  often  deceived 
into  placing  his  order  with  the  United  States  on 
account  of  the  apparently  cheaper  tonnage  price,  or 
the  apparently  greater  pumping  capacity. 

From  wide  personal  knowledge  obtained  wdiile 
touring  foreign  countries,  the  writer  knows  that  this 


jjiiint  deserves  more  consideration  than  it  generally 
receives  in  Great  Britain.  Therefore,  if  you  are  in 
agreement  as  to  the  desirability  of  bringing  these 
points  to  prominent  notice  occasionally,  perhaps  the 
publication  of  this  letter  will  serve  that  purpose  at 
present. — Yours,  &c., 

G.    T.    EVENNETTE. 

London. 
September  4,  191G. 


THE   MASKING   OF   STREET    LAMPS. 

To   tlie   Editor   of   The   Surveyor. 

Sir, — Considerable  pains  have  been,  taken  to 
obscure  the  light  from  our  street  lanterns,  yet  in 
every  case  I  know  of  rays  of  light  still  fall  on  the 
ground  beneath  the  lantern,  which  is  illuminated  in 
a  manner  far  more  readily  seen  by  navigators  of  the 
air  than  any  effect  produced  by  horizontal  rays. 

The  effect  of  obscuring  the  light  from  these  lanterns 
has  lieen  to  reduce  their  utility  to  that  of  pilot  lights 
for  the  direction  of  traffic,  an  object  which  would  be 
far  better  obtained  were  the  lanterns  rendered  opaque 
with  the  exception  of  a  disc  1^  in.  in  diameter  in  the 
centre  of  each  vertical  pane. 

The  disc  would  be  far  more  apparent  to  traffic  than 
the   present  diffused   rays  of  light,  while   only  hori- 
zontal rays  would  be  emitted. — Yours.  &c., 
C.  H.  Cooper,  m.inst.c.e.. 

Engineer  and  Surveyor,  Wimbledon. 

September  1,   1(116. 


CAUSES  OF  TRAMWAY  RAIL  CORRUGATION. 

The  following  statement  as  to  the  causes  of  tramway 
rail  corrugation,  which  are  listed  in  the  order  of  their 
importance,  has,  states  Engineerinfi  Record,  been  pre- 
pared by  Mr.  Mason  D.  Pratt,  chief  engineer  of  the 
United  Railways  and  Electric  Company,  of  Baltijnore. 
It  is  based  on  twenty-five  years  of  experience  in  the 
manufacture  of  rails  and  the  construction  and  main- 
tenance of  track.  Mr.  Pratt  states  that  this  was 
submitted  to  the  chief  engineers  of  all  the  larger  tram- 
way systems  in  the  country,  and  that,  while  their 
individual  experience  varied  somewhat,  the  conclu- 
sions were  substantially  agreed  to  by  those  who  had 
given  the  matter  careful  consideration.  The  causes 
are  as  follows  :  — 

(1)  Self-propelled  cars. — Practically  all  corrugation 
occurs  on  electric  tramways  where  all  or  a  large 
majority  of  the  cars  are  self-propelled. 

(2)  Girder  or  other  rails  haying  considerable  vertical 
stiffness. 

(3)  Soft  steel  tor  rails.— The  extent  and  depth  of 
corrugation  is  in  inverse  ratio  to  the  content  of  carbon 
and  other  hardening  elements. 

(4)  Single  type  of  cars  in  operation,  particularly 
double-iruck,  four-motor  equipment. — On  tracks  over 
which  there  is  regularly  operated  a  service  of  mixed 
types  of  cars,  corrugation  may  appear  from  time  to 
time,  but  unless  some  other  feature  (as  for  instance 
No.  3)  is  the  cause,  the  corrugation  will  usually  "iron 
out." 

(5)  Contour  of  rail  head.— Flat-headed  rails,  oi;  those 
on  which  the  wheels  have  only  a  narrow  or  partial 
bearing,  will  develop  corrugations  earlier  than  those 
on  which  the  wheels  have  a  full  bearing  (as  on  convex- 
bead  rails). 

(6)  Heavy  mill  scale  on  the  rails.  On  rails  that 
have  been  rolled  under  conditions  producing  heavy 
mill  .scale  that  is  allowed  to  go  through  the  finishing 
pass,  the  surface  of  the  rails  has  been  so  heavily 
marked  as  to  start  corrugation  immediately  after  the 
rails  have  been  put  in  .service.  Mr.  Pratt  has  inserted 
the  following  clauses  in  his  specifications  for  rails 
for  the  last  two  years,  and  this  has  had  a  beneficial 
effect;  — 

"  In  the  rolling  process  such  precaution  shall  be 
taken  as  may  be  necessary  to  entirely  remove  mill 
scale  just  prior  to  rails  entering  last  two  finishing 
passes  and  otherwise  to  produce  a  finished  bar  having 
smooth,  regular  and  true  surface  on  head  and  in 
finishing  contact  areas. 

"  Any  rails  showing  by  the  closest  possible  inspec- 
tion the  slightest  indication  of  corrusation  will  be 
rejected." 

Other  causes  are:  (7)  Rapid  acceleration  and  decele- 
ration. (8)  Unequal  diameter  of  wheels  on  same  axle. 
(9)  Long  radius  curves.  (10).  Intensity  ot  wheel  loads. 
(11)  Track  foundation.  (12)  Segregation  of  steel.  (13) 
Track  sanding.    (14)  Grades. 
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Sewage  Disposal  and  Water  Supply  in  Canada. 

RESUME  OF  TREATMENT  PROCESSES.' 


Tile  question  of  stream  p.  Uiition  is  l»econiing  very 
serious  in  Canada.  As  pr... ii  ol  this,  investiiratioii  has 
shown  tliat  183  nuinieipalitios  in  Canada  dispose  of 
tlieir  sewage  in  raw,  untr>.ited  form,  liy  diseliarging 
dire<.>tly  into  inhuid  water.  This  figure  means  about 
06  per  cent  of  the  ida<e-  tliat  have  any  .sewerage 
system  at  all.  From  most  ..f  these  waters  other  com- 
nnuiities  draw  their  water  supply,  placinjr  their  intakes 
l>elow  the  dischargt-  outlet  for  sewage.  It  has  Ix-en 
found  that  40  per  cent  of  the  waterworks  plants  in 
Canada  draw  their  supplies  from  sources  that  are  pos- 
sibly polluted.  This  indicates  the  extent  to  which  the 
practice  of  stream  pollution  has  developed,  and  the 
danger  to  which  people  nie  subjected  through  im- 
proper handling  of  sewaL-e.  The  methods  of  .sewage 
disposal  and  water  supply  are  thus  intimately  related. 
In  many  instances  municipalities  have  utterly  dis- 
regarded the  welfare  of  other  places  in  the  matter  of 
discharging  putrescible  .sewage  into  a  source  of  water 
supply. 

MORE    INTEREST    BEING    SHOWN. 

That  this  matter  is  receiving  more  of  its  due  atten- 
tion is  evidenced  by  the  in<  leasing  interest  shown  in 
this  connection.  Expenditures  have  been  authorised 
for  the  construction  of  sewer  .systems  and  sewage  i)uri- 
fication  works,  and  many  plans  are  being  prepared  for 
more  or  less  comprehensive  lay-outs.  All  over  Canada 
a  greater  realisation  is  being  felt  that  a  sanitary 
method  of  gathering  and  disjMjsing  of  sewage  waste  is 
of  paramount  importance  from  a  health  standpoint 
alone. 

On  tlie  other  hand  coiulitions  may  !>€  su<'h  that  a 
combination  of  methods  may  be  advisable.  The  pro- 
blem for  the  engineer  is,  then,  to  determine  to  what 
extent  purification  mu-t  be  i>erfected  and  to  design  a 
method   that  will  most  iffiHttially  carry  this  out. 

In  the  entire  country  only  279  communities  have  any 
method  by  which  they  reuuwo  their  sewajiip.  This  is 
remarkably  small  in  eomjiarison  with  the  total  number 
of  towns  in  Canada,  due,  no  doubt,  in  iiart  to  the 
heavy  expenditure  which  the  construction  of  .sewage 
systems  involves.  The  capital  lay-out  necessitated  is, 
in  general,  greater  than  smaller  places  care  to  spend. 

In  some  places  the  methnd  in  use  is  to  employ  one 
set/of  sewerj*  to  carry  domestic  sewage,  street  drainage 
and  storm  overflow.  In  others  separate  systems  are 
installed.  One  hundred  and  fifty-five  towns  employ 
the  combined  method,  while  separation  is  carried  out 
in  12-t  places.  By  provim  e-  the  number  of  sewer  sys- 
tems is  as  follows:  Nova  Scotia,  20;  Prince  Edward 
Island.  2;  New  Brunswid;.  10;  Quebec,  98;  Ontario, 
95;  Manitoba,  9;  Saskatchewan,  15;  Alberta,  14; 
Briti.sh  Columbia,  16. 

The  total  length  of  pipr  included  in  these  systems 
is  4,223   miles. 

Sewage  treatment. with  the  object  of  rendering  the 
effhient  harmless  and  free  from  disease-spreading  bac- 
teria is  carried  out  in  only  75  cases,  representing 
36'3  per  cent  of  all  the  luuiiieipalities  which  possess 
.sewerace  systems.  Tin-  three  maritime  provinces  have 
no  purification  systems  at  all,  sewage  in  these  cases 
being  discharged  directly  into  rivers  or  h.iys.  The 
Western  provinces  show  the  greatest  proportion  of 
treated  sewage  works.  In  Saskatchewan,  8<)  per  cent 
of  all  systems  are  treated;  in  Alberta,  43  per  cent;  in 
British  Columbia,  44  per  ont.  In  Ontario,  about  one- 
third  of  the  town.s  purify  their  sewage,  and  approxi- 
mately one-eighth  in   Quebec. 

SEWER    PIPE.S, 

Sewage  systems  show  no  great  variation  as  regards 
their  distribution  pipes.  Tile  pipes  are  the  accepted 
standard  for  all  small  and  many  large  in.stallations. 
In  the  larger  towns,  when-  the  size  of  the  pipe-lines  is 
sufficient  to  warrant  it,  brick  and,  to  a  lesser  extent, 
concrete  are  freely  empln\ed  as  materials  for  .sewer 
construction.  Cast-iron  at,d  steel  occur  in  rare  in- 
stances. Wooden  sewers  have  been  installed  in  four 
or  five  towns.  St.  John,  X.B.,  possesses  IH  miles  of 
this  tyjx;  in  various  size-,  and  Winnipeg  has  IJ  miles, 
while  other  places  have  lesser  amounts. 

Plants  for  the  treatinf  iit  and  purification  of  .sewage 
wastes  show  more  variation  in  design  and  manner  of 
operation,  and  very  niauv  systems  have  been  evolved 
to  carry  out  purification   -ffectively.    Local  conditions. 

•  Prom  the  T-ir^  iito  Contract  Seeord, 


as  well  as  initial  cosi,  govern  to  a  large  extent  the 
particular  type  which  any  town  will  select,  and  the 
degree  of  purification  desired  will  determine  the 
extensiveness  of  the  system. 

In  tlie  tow'ns  and  cities  in  Canada  which  employ 
methods  of  treatment  illustrations  are  afforded  of 
practically  every  well-known  process,  from  the  simplest 
to  the  more  extravagant.  In  many  cases,  where 
conditions  warrant,  a  combination  of  systems  is  made 
use  of,  purification  increasing  with   each  .step. 

STKRH.IS.MION. 

Two  or  three  municipalities  merely  reiider  their 
sewage  sterile  by  means  of  chemical  treatment  with 
hypochlorite  of  lime.  This  is  simply  a  disinfecting 
process,  and  does  not  aim  at  separating  the  solid 
materials  from  the  liquids.  The  number  of  organisms  is 
reduced  to  such  an  extent,  however,  that  the  discharge 
is  not  of  exceptional  danger.  Bleaching  powder  is  also 
u.sed  to  sterilise  the  etHiient  from  other  purification 
processes,  in  this  way  reiulering  it  non-put rescible,  ,so 
that  it  can  be  safely  discharged  into  a  stream  which 
i.s  the  source  of  water  supply  for  another  community. 

Sedimentation  methods  are  very  often  employed  in 
Canadian  towns.  Chemical  precipitation  is  some- 
times made  use  of, 

SEPTIC    TANKS, 

Septic  tanks  in  some  form  or  another  are  particu- 
larly popular.  Of  the  seventy-five  purification  instal- 
lations in  Canada,  forty  employ  this  arrangement, 
cither  in  conjunction  with  further  prix"esses  or  alone. 

The  Imhoff  tank,  used  in  several  instances  in 
Canada,  is  an  imi)rove<l  septic  tank,  in  which  the 
sewage  is  allowed  to  pass  through  the  sedimentation 
chamber  as  rapidly  as  the  suspended  matter  can  settle. 
Tl;e  sludge  decomposes  in  a  chamber  separate  from 
that  in  which  sedimentation  takes  place.  This  results 
in  an  effluent  which  has  not  come  in  contiict  with  the 
de<()mposing  sludge,  an<l  which  does  not  hold  the 
sus|>ended  matter  common  to  effltients  of  the  septic 
tank.  Tanks  of  this  nature  are  ideal  for  small  com- 
munitie.*,  and  their  popularity  is  evidence  of  effective- 
ne.ss  for  the  purpose. 

In  eighteen  cases  extra  treatment  is  involved,  either 
in  conjunction  with  or  supplementary  to  the  septic 
tank  purification.  In  a  number  of  instances  the 
eilluent  is  subje<'ted  to  filtration  to  render  it  sterile. 
in  others  chloride  of  lime  is  used  to  accomplish  dis- 
infection. Very  many  of  the  towns  have  a  combination 
of  the  septic  tank  arrangement,  with  filter  beds  of 
various  types,    as  described  below. 

Examination  of  all  of  Canada's  disposal  systems 
shows  that  the  septic  tank  exceeds  all  others  in  popu- 
larity. A  large  proportion  of  Western  towns,  in 
particular,  are  installing  very  modern  and  efficient 
methods, 

WATER    SUPPLY. 

An  increasing  number  of  urban  and  rural  centres 
of  Canada  are  recognising  the  urgent  necessity  of  a 
purer  and  more  adequate  water  supply.  This  is  due, 
no  doubt,  in  part,  to  the  rapid  growth  of  large  centres 
of  population,  coupled  with  the  ever-increasing  diffi- 
culty of  keeping  the  sources  of  supply  free  from 
Ijollution, 

That  the  municipalities  of  the  Dominion  are  realis- 
ing their  duty  to  the  public  cannot  be  shown  better 
than  bv  the  large  money  expenditures  that  are  being 
made  for  this  purpose  at  various  points  throughout 
the  country. 

Up  to  the  end  of  1914  approximately  528  munici- 
palities had  installed  waterworks  plants  of  one  kind  or 
another.  Of  this  number  93  are  treated,  or  17'6  per 
cent. 

It  i's  interesting  to  note  how  these  waterworks 
plants  are  distributed:  Nova  Scotia  has  33;  Prince 
Edward  Island  3;  New  Brunswick,  20;  Quebec,  177; 
Ontario,  166;  Manitoba,  13;  Saskatchewan,  .30;  Al- 
berta, 33;  British  Columbia,  53.  From  springs  or 
wells  there  are  206  municipalities  supplied;  from 
distant  lakes  or  streams,  106;  and  from  lakes  or 
.streams  which  are  possibly  polluted  from  one  source 
or  another,  216.  Evidently,  then,  Canada  should  have 
at  least  216  water  purification  systems,  instead  of 
ninety-three. 

Of  the  ninety-three  water  purification  plants, 
seventy-two  use  some  form  of  filter  and  the  remaining 
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twenty-one  use  hypochlorite  of  calcium.  There  is  one 
exception— Longiienil.  Quebec— where  calcium  hypo- 
sulphite is  substituted.  There  are  also  a  small  number 
of  municipalities  where  sedimentation  or  settling 
tanks  or  basins  are  in  use — ^sonic  as  the  only  means 
of  ])urification,  others  merely  as  auxiliaries  to  further 
purification  methods. 

Some  of  these  sedimentation  basins  are  natural 
re.servoirs  utilised  at  little  expense.  Others  are  rec- 
tangular basins  with  horizontal  walls,  varying  in 
depth  and  size,  depending  on  the  condition  of  the 
water  and  the  quantity  demand.  Where  it  can  be 
liad  at  small  expense,  a  settling  basin  is  generally 
considered  a  valuable  adjunct  of  any  [lurifieation 
system. 

FILTERS. 

The  Canadian  filtration  systems  include  everything 
from  a  natural  sand  and  grave!  "  soakage"  to  the  most 
modern  mechanical  or  rapid  filtration  system.  At 
riareshohn,  Alta.,  for  example,  is  a  good  example  of 
the  former,  where  the  water  is  drawn  through  a  gravel 
bed  and  taken  out  at  a  point  150  ft.  dist.ini  limn  the 
river.  At  Pincher  Creek,  Alta.,  the  water  :il.-o  i^  Wiawn 
through  the  gravel  bank  of  a  creek.  In  licililiff.  Alta.. 
the  water  passes  through  2,000  ft.  of  gravel.  At  Ked 
Deer,  Alta.,  the  wells  from  which  the  water  is  pumped 
are  provided  with  cinder  filter-walls. 

A  considerable  number  of  municipalities  also  com- 
bine some  form  of  chemical  treatment  with  their 
filtration,  tiie  particular  chemical  used  depending  on 
the  condition  of  the  water.  Most  frequently  the  water 
is  first  treated  with  chloride  of  lime;  aluminium 
sulphate  and  ferrous  sulphate  are  also  used.  In  St. 
Catharines,  Ont.,  the  method  of  purification  consists 
of  a  sednnentation  basin,  supplemented  by  treatment 
with  chlorine  in  the  liquid  form. 


BUILDING  WORK  IN  JOHANNESBURG. 


By  G.  S.  Burt  Andrews,  m.inst.c.e.,  m.i.mech.e.. 

Town  Eugineer. 

[Extract  from  report  for  year  , ended  June  30,  1915.] 

Soon  after  the  year  under  review  began,  the  out- 
break of  the  great  war  in  Europe  caused  an  imme- 
diate stoppage  of  many  projected  works  and  a  cessa- 
tion of  the  preparation  of  any  new  schemes.  The 
consequence  of  this  disturbance  resulted  in  such  a 
decrease  in  building  that  the  returns  touched  a  lower 
point  than  at  any  period  since  the  resumption  of 
activity  after  the  Peace  of  Vereeniging  in  1902.  The 
monthly  decrease  indicated  amounted  to  fully  75  per 
cent^i.e..  only  about  one-quarter  the  usual  amount 
of  work  was  being  executed. 

This  continued  for  several  months — till  the  effect 
of  the  victory  of  the  Marne,  the  suppression-  of  the 
South  African  Rebellion  and  the  success  of  the  cam- 
paign in  South-West  Africa  caused  a  revival  of  con- 
fidence. Since  then  there  has  been  a  gradual  recovery 
towards  normal  conditions,  and  at  the  close  of  the 
year  the  usual  amount  of  work  had  practically  again 
been  reached. 

Although  the  progress  of  the  town  has  been  dis- 
turbed, as  indicated,  by  the  great  European  War, 
there  is  still  a  good  deal  oi  growth  noticeable,  and 
the  commercial  and  industrial  centres  in  East  Market- 
street  and  Newtown  have  continued  to  show  activity. 
and  some  new  buildings  have  been  erected.  Dwell- 
ings are  still  I>eing  erected  in  large  numbers,  the 
total  during  the  year  being  458. 

The  tendency  has  Ijeen  to  open  up  new  districts 
in  outlying  parts,  with  a  consequent  depreciation  of 
districts  near  the  town.  This  number  of  dwellings  is 
only  half  of  that  put  up  during  the  previous  year, 
and  is  entirely  due  to  the  great  war.  The  houses  are 
more  comfortable  and  better  fitted  up  than  during 
the  previous  periods,  it  now  being  the  exception  not 
to  have  hot  water  and  electric  light.  There  is  a  large 
indication  that  the  succeeding  year  will  show  con- 
siderable improvement  on  the  year  just  passed,  as  it 
is  known  that  the  conservative  dealings  with  loans  on 
buildings  has  been  tearing  the  building  market  by 
the  comparative  stoppage  of  advances. 


Non-combatants    for    Road    Making.— From    H.M. 

Ijrison,  Lewes,  forty-one  non-combatants  were  released 
last  Friday  and  .sent  to  Newhaven  for  road  making. 

Steam  Haulage.— The  Metropolitan  Asylums  Board 
have  bouglit  a  road  train,  comprising  steam  tractor 
and  three  6-ton  trailers,  .so  that  it  can  do  its  own 
haulage  from  railways  to  asyltinis. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Confributet/.) 

Is  it  not  to  be  hoped  that  the  important  committee 
wliich  has  recently  been  formed  to  investigate  the 
question  of  the  action  of  sea  water  on  cast-iron  will 
lead  to  some  definite  results  with  regard  to  this  rather 
obscure  matter  ?  Was  it  not  a  wise  decision  to-  fix 
Brighton  as  the  place  for  these  investigations  instead 
of  Liverpool,  where  hitherto  certain  investigations 
have  been  conducted,  but  where  the  investigators 
were  somewhat  handicapped  by  having  to  cart  the 
sea-water  in  tanks  for  a  considerable  distance  ? 
«  »  #  * 

When  will  f,he  question  of  the. waste  of  water  that 
is  always  going  on  be  seriously  considered  and 
arrested  ?  Do  we  not  read  that  in  nearly  every  city 
and  town  in  the  country  complaints  are  general  as 
to  the  huge  quantity  of  water  that  is  daily  passed 
through  the  service  mains  ?  Has  it  not  been  proved 
ove.r  and  over  again  that  a  daily  supply  equal  to  25 
gallons  a  head  of  population  is  more  than  sufficient, 
and  is  it  not  much  to  be  regretted — particularly  at 
the  present  time — t»lurt  greater  care  is  not  exercised 
in  the  use  of  this  costly  product  ? 

•  *  •  • 

Could  not  the  excellent- example  of  the  Surrey 
Council  in  placing  seats  by  the  sides  of  some  of  the 
jniblic  roads  be  followed  by  other  authorities,  espe- 
cially now  that  there  are  in  our  midst  so  many 
wounded  soldiers  who  cannot  walk  far  without  a 
riest  ?  Would  some  ridiculous  red-tape  department 
.surcharge  an  authority  which  spent  money  in  this 
direction  ? 

•  *  *  • 

'  Are  there  existing  any  statistics  or  records  which 
confirm  the  statement  which  is  now  somewhat  gene- 
rally accepted  that  tar-dressing  the  surface  of  a  road 
adds  exactly  33-J  per  cent  to  its  life  ?  Does  this  refer 
to  an  ordinary  water-bound  macadam  road,  or  to  a 
bituminous-bound  road,  or  to  both  .'  If  this  is  an 
established  fact,  should  not  the  practice  of  tar- 
dressing  become  universal  on  the  score  of  economy  ? 

•  *  «  « 

Is  not  the  sixth  annual  report  of  the  Road  Board 
extremely  interesting  reading,  especially  the  Appendix 
15,  which  is  a  report  by  the  engineers  to  the  board  of 
the  trials  of  certain  road  materials  on  the  "  road 
machine  "  which  was  installed  there  some  years  ago  ? 
Although  it  may  be  a  little  disappointing  to  find  that 
only  "  carpets  "  were  tried,  are  not  the  results  of  four 
trials  of  different  mixtures  given  on  Table  I.  in  that 
report  of  considerable  signifi-cance.  especially  when 
one  of  the  "samples"  stood  a,  test  equal  to  458,200 
tons  ijer  yard  width  before  reaching  the  point  when 
"excessive  vibration"  was  reached,  whereas  another 
sample  almost  of  the  same  construction,  except  that 
the  "filler"  was  blue  lias  lime  instead  of  Portland 
-cement,  only  reached  25,960  tons  before  excessive 
vibration  was  reached  ?  Would  it  not  have  been 
useful  if  an  additional  column  to  the  table  could 
have  given  the  approximate  cost  of  each  material 
per  square  yard  ? 

•  •  •  • 

Is  it  not  evident  that  pressure  filters  will  take  the 
place  of  gravity  sand  filters  in  many  new  and  existing 
water  schemes  ?  Have  not  the  improvements  and 
additions  lately  made  to  these  mechanical  filters 
rendered  them  capable  of  dealing  with  organically 
polluted  water  quite  as  efficiently  as  they  formerly 
dealt  with  discoloration  and  inorganic  impurities  ? 
But,  like  most  other  sanitary  "  fittings."  do  they  not 
always  require  intelligent  supervision  and  care  ? 
Has  not  the  Local  Government  Board's  withdrawal 
of  some  of  the  restrictions  formerly  placed  on  these 
filters  removed  some  of  the  obstacles  to'  their  instal- 
lation ? 

•  *  «  * 

Did  the  tests  which  were  recently  carried  out 
at  the  Massachusetts  Institute  of  Technology  with 
regard  to  the  resistance  to  traction  of  different  classes 
of  road  surfaces  add  much  to  our  present  knowledge  ? 
Did  not  these  experiments  show  that  for  non- 
resistance  to  vehicles  with  solid  tyres  the  following 
was  the  order:  Asphalt,  wood  blocks,  brick  paving, 
tar-macadain.  ordinary  water-bound  macadam. heavily 
oiled  macadam,  granite  setts  ?  Is  it  not  possible  that 
some  of  these  results  might  have  shown  a  different 
order  of  merit  if  pneumatic-tyred  wheels  had  been 
employed,  especially  as  regards  granite  setts? 
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Law  Notes. 

Edited    bv    J.    B.    REIGNIEE    CONDER,    Solicitoi-  of   the    Supreme   Court. 


The  SSitOT  icill  be  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Law  Editor," 
at  the  office  o/  The  Scsveioi-..  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names   to   be   published  should   alto  furnish   a   "  nom    de 


STJBSTPttrrioN  OP  Water-closet  for  P.\il-closei: 
Work  Done  bt  Local  Authority  :  Damage  to 
Premises:  Liability. — .\u  important  point  in  cou- 
uectiou  with  the  subject  "t  the  substitution  of  water- 
closets  for  pail-closets  wa.-;  decided  by  the  Court  of 
Appeal  in  Plate  v.  J{auleH<lall  Corporation.  This  was 
au  action  to  recover  damages  awarded  to  the  plaintiff 
by  an  arbitrator  for  injury  to  his  house.  The  facts 
were  as  follows:  The  corporation  served  notice  on  the 
plaintiff  requiring  him  to  convert  his  pail-closet  into 
a  water-closet,  and  connect  the  same  with  a  sewer, 
within  twenty-eight  day;.  The  notice  not  t)eing 
complied  with,  the  corporation  proceeded  to  carry 
out  the  work  themselves.  For  this  purpose  they  con- 
structed a  joint  sewer  to  carry  away  the  sewage  from 
the  plaintiff's  house  and  several  other  buildings,  at 
a  total  cost  of  £54,  of  wliich  the  plaintiff's  sham  was 
£11.  He  refused  payment,  on  the  ground  that  in  the 
carrying  out  of  the  work  his  house  had  l>een  in- 
juriously affected  by  subsidence,  for  wliich  he 
claimed  damages.  The  u'atter  was  referred  to  an. 
arbitrator,  who  awarded  the  plaintiff  £46  damages 
and  £62  I2s.  for  taxed  cn^ts.  The  corporation,  how- 
ever, denied  liability  un<ler  sec.  257  of  the  Rawten- 
stall  Corporation  Act,  1907.  which  i)rovides  as  fol- 
lows: "Whenever  the  corporation,  or  the  surveyor, 
under  this  Act,  or  any  general  or  local  .\ct,  or  any 
by-law  for  the  time  being  in  force  within  the  l)orough. 
execute,  or  execute  or  alter  any  work,  or  do  any  act 
or  thing  in  default  or  at  the  request  of  the  owner, 
occupier,  or  other  person  required  to  do  such  work, 
act  or  thing,  the  corporation  shall  not,  as  between 
themselves  and  such  owner,  occupier,  or  other  per- 
son, in  the  absence  of  negligence  on  the  part  of  the 
corporation  or  the  surveyor,  or  of  any  contractor,  or 
other  person  employed  by  them  or  him,  be  liable 
to  pay  any  damages,  costs,  charges  or  exjienses  for 
or  in  respect  of.  or  consequent  upon  the  executing 
...  of  such  work  .  .  .  and  any  such  damages  .  .  . 
paid  by  the  corporation  .  .  .  shall  be  part  of  the 
expenses  payable  by  such  owner,  occu|)ier,  or  other 
per.son,  and  shall  be  recoverable  accordingly."  Mr. 
Justice  Ridley  gave  judgment  for  the  plaintiff,  and 
the  corporation's  appeal  from  his  decision  was  dis- 
missed with  costs,  jlr.  .Justice  Scrutton,  in  deliver- 
ing judgment  in  the  Court  of  Appeal,  said  that  inas- 
much as  sec.  257  took  away  the  ordinary  right  of  the 
owner  to  be  paid  for  damage  to  his  premises  by  work 
done  by  another,  it  must  be  construed  strictly  against 
the  corporation,  in  favour  of  the  person  whose 
common  law  right  wias  taken  away.  The  pipe  which 
had  been  laid  along  the  plaintiff's  passage  was  sufli- 
cient  to  conduct  the  sewage  or  rain  water  of  eight  or 
nine  hou.ies.  It  was  not  therefore,  in  the  words  of 
the  section,  work  in  res[)cct  of  which  the  plaintiff 
was  "  in  default,"  and  the  damage  did  not  result 
from  the  failure  to  perform  "such  work"  by  tlii' 
plaintiff,  as  that  work  wa.-  defined  by  the  notice.  It 
was  correct,  no  doubt,  to  say  that  it  iniiudiil  the 
work  which  the  plaintiff  should  have  done,  but  it 
also  included  mneh  more,  and  there  was  no  finding 
that  the  damage  caused  "as  caused  sblely  by  the 
work  which  the  plaintiff  had  received  notice  to  do. 
For  these  reasons  it  appeared  that  the  corporation 
did  not  bring  themselves  within  the  clause  intended 
to  exempt  them,  in  the  absence  of  negligence,  from 
a  claim  for  damages  arising  from  the  fact  that  they 
had  done  the  work  which  the  person  .served  with  a 
notice  had  failed  to  do  himself;  and  they  remained 
therefore  under  the  ordinary  liability  at  conmion 
law  to  make  good  damat'e  don^  to  the  property  of 
another. 

QUERIES  AND  REPLIES. 
In  order  to  avoid  confusion  querists  are  requested  to  uz: 
distinctive    words   as    noma    -ie    plume.     The    letter   X.    com 
binations   such   as   X.Y.Z..    and   words   such  as   "engineer" 
and  "surveycr,"  should  never  be  used. 

Water  Main:  Damage  to  Highway. — "T.  E.  T." 
writes:  The  Metropolitan  Water  Board  supply  water 
in  this  district.    A  burst  occurred  recently  in  one  of 


piume."  IFJiere  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  AU  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  Bt  for  direct  reproduction — i.e.,  without 
re -drawing  or  amendment.  Unless  these  conditions 
•ire  complied  with  ue  cannot  undertake  to  reply  to 
queries. 


their  mains  in  the  higbway,  and  part  of  the  escaping 
water  found  its  way  under  the  adjoining  footpath, 
about  8  ft.  distant,  and  raised  the  concrete  slabs, 
making  the  path  dangerous.  IThe  Water  Board  sent 
an  order  to  the  siu'veyor  of  the  urban  district  council 
to  make  good  the  roadway  when  they  opened  up  to 
repair  the  burst,  and  to  charge  them  with  the  cost, 
but  declined  to  issue  an  order  to  repair  the  footway, 
stating  that  it  was  the  duty  of  the  council.  I  shall 
1)6  glad  to  have  yoin-  opinion  on  the  latter  point,  and 
to  know  if  any  similar  cases  have  been  before  the 
High  Courts. 

This  is  iMtlier  :i  ditlii'iilt  ijiiestion.  I  do  not  know  of  any 
case  in  winch  ;i  ^iinil.ir  iioiut  has  been  decided,  but,  if  it 
can  be  ihlm-.I  ih.ii  ilir  huj-st  was  due  to  negligence  in  the 
coiistrui-l  Kin  lu-  iipair  of  tlie  main,  1  think  the  Water 
Board  wouUl  probabLv  be  held  liable.     - 


Building  By-laws:  Roof.— "  Domus?' -writes:  The 
owner  of  a  dwelling-house  in  this  district,  which  was 
constructed  before  the  urban  district  was  consti- 
tuted, and  at  a  time  when  there  were  no  biiilding  by- 
laws in  force  in  this  district,  proposes  to  remove  the 
slates  from  the  roof  of  the  house,  and  substitute 
patent  roofing  material  which  I  consider  is  not 
strictly  incombustible,  and  would  therefore  not  be  in 
accordance  with  the  piesent  building  by-laws.  Can 
you  inform  me  whether  my  council  liave  any  ))ower 
to  [irohibit  the  use  oi  this  unsatisfactory  material  on 
houses  which  were  constructed  prior  to  the  confirma- 
tion of  any  building  by-laws  for  this  district? 

1  do  not  think  the  coumil  have  any  such  power,  except 
in  a  ca8e  in  which  the  alterations  to  the  building  are 
HO  extensiv*  as  to  constitute  the  erection  of  a  "  new  build- 
ing "  within  the  meaning  of  the  by-laws. 


TAR-SpRAYtNo.— "  W.  J."  writes:  Most  of  the  prin- 
cipal roads  fn  this  district  have  been  tar-sprayed  some 
weeks  ago;  Mie  tar  bciiig  thoroughly  soaked  in.  The 
basalt  chipping  put  on  at  the  time  is  worn  down,  and 
the  roads  have  now  a  good  smooth  surface.  Do  you 
think  that  the  council  would  be  liable  for  damages 
arising  from  a  horse  slipping  down  on  the  smooth 
surface  in  dry  or  wet  weather,  and  whether  negligence 
could  \>e  proved  against  the  council  by  the  absence 
of  sanding  and  gritting  this  smooth  surface  from  time 
to  time  ? 

Assuming  that  the  work  was  properly  carried  out.  and 
the  surface  made  reasonably  safe  for  traffic  either  in  dry  or 
wet  weather,  1  <1"  not  think  that  the  council  would,  in 
ordinary  circuniBtances.  be  liable  for  damages  arising  from 
a  horse  hlipping.  But  in  tlie  event  of  special  weather  con- 
ditions rendering  the  surface  less  safe  than  usual,  I  think 
it  would  be  a  wise  precaution  to  sand  or  grit  the  roads,  as 
the  omission  to  do  so  at  such  times  might  possibly  be 
constnied  as  evidence  of  negligence. 


Erratum.— In    reply   to  query- by   "  H.   C."   p.   14!) 
aiilr,    lino  5,   for   "  section  " /'ead   "erection." 


We  have  to  draw  the  attention  of  querists  to  tiie 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketciies 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  tlierefore  send  only 
carefully- prepared  drawings,  preferably  about  Bin. 
in  width,  and  witiiout  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  rislt  of  queries  remaining  unanswered. 


Dampness  in  House  Walls, — When  the  interior  of  a 
bouse  wall  is  discoloured  through  dampness  the 
trouble  may  possibly  siiread  and  cause  much  ex- 
pense. Instances  are  known  where  the  plaster  and 
the  woodwork  have  perished  through  humidity.  We 
hear  that  a  house  in  Leicester  which  previously  was 
exceedingly  damp,  was  rough-casted  with  Pudloed 
cement  two  years  auo.  The  architect  and  his  client 
both  expressed-  their  satisfaction  with  the  change 
that  has  taken  place,  and  the  makers  of  Pudlo  inform 
us  that  they  can  refer  to  several  hundred  similar 
cases. 
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Municipal  Woric  in  Progress  and  Projected. 

The  Editor  invites  the  co-operation  o)  Sdevbtob  readers  with  a  view  to  making  the  information  given  »nder  this 
head  as  complete  and  accurate  as  possible. 


The  following-  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Brighouse  T.C. — It  is  proposed  to  build  a  new  coal 
store  at  an  estimated  cost  of  £2,500. 

Chertsey  R.D.C. — The  engine-house  extensions  at 
Byfleet  sewage  disposal  works  have  been  completed 
at  a  cost  of  £741.  less  than  the  estimated  cost  by  £26. 

Manchester  T.C. — Plans  have  been  approved  for  the 
enlargement  of  tlie  transformer  house  at  the  Stuart- 
road  electricity  works. 

HOUSING    AND    TOWN    PLANNING. 

Weardale  R.D.C. — Th©  county  council  have  advised 
the  rural  couiuil  to  prepare  a  scheme  for  workmen's 
houses. 

MOTOR  TRANSPORT. 

Acton  U.D.C. — The  council  have  purchased  a  new 
motor  fire   engine. 

Flaxton  R.D.C. — At  the  ne.xt  meeting  of  the  council 
the  surveyo.r,  Mr.  J.  W.  Lupton,  will  submit  a  further 
report  on  the  cost  of  steam  haulage  by  motor  tractor 
and  tipping  wagons. 

Glasgow  T.C. — It  has  been  agreed  to  purchase  two 
5-ton  battery-equiijped  wagons,  at  a  cost  of  £2,990, 
one  each  from  Edi.son  Accumulators,  Limited,  and 
the  General  Vehicle  Company,  Limited. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Nottingham  T.C. — The  council  are  recommended  by 
the  Health  Committee  to  apply  to  the  Local  Govern- 
ment Board  for  sanction  to  the  raising  of  a  sum  of 
£6,201  for  the  purchase  of  additional  land  for  the 
purposes  of  a  refuse  depot  at  Radford. 

ROADS    AND    MATERIALS. 

Aberdeenshire  C.C. — The  Turriff  District  Committee 
have  agreed  to  an  estimate  of  £4,025  for  the  upkeep 
of  the  roads.  beinK  the  same  as  last  year.  Last  year 
£2,122  was  exiiended  on  the  roads,  or  £2,388,  incltid- 
ing  expenditure  on  tools  and  steam  plant,  and  there 
was  a  balance  on  hand  of  £1,375.— The  Deeside  Dis- 
trict Committee  have  invited  the  wood  merchants 
and  the  local  landowners  to  a  conference  on  the 
damage  done  to  roads  by  tinit>er  haulage. 

Barnard  Castle  U.D.C. — The  council  ai-e  considering 

the  representations  of  the  county  council  with  respect 
to  the  improvement  of  the  main  roads  in  the  rural 
district. 

Belfast  T.C. — The  arbitrator  in  the  matter  of  the 
acquisition  of  ground  for  widening  Halliday's-road 
and  New  Lodge-road  has  fixed  the  amount  of  com- 
pensation to  be  awarded  at  £235. 

Belper  U.D.C— The  tender  of  Messrs.  W.  Weeks  & 
Son,  at  £56,  has  been  accepted  for  the  supply  of  a 
tar-sprayer. 

Buckfastleigh  U.D.C— The  surveyor,  Mr.  L.  M. 
Williams,  reports  having  ■  completed  13,566  yds.  of 
tar-spraying,  at  a  cost  of  l'04d.  per  yard  super. 

Chelmsford  T.C. — The  Local  Government  Board  have 
sanctioned  a  proposal  to  defray  out  of  the  unex- 
pended balance  of  the  housing  scheme  loan  the  cost 
of  making  up  stone  footpaths  between  the  council's 
blocks  of  houses. 

Dumbartonshire  C.C.  —  Plans  and  estimates  have 
been  submitted  to  the  Western  District  Committee 
of  the  proposed  improvement  on  the  Gareloch  and 
Loch  Long  road  l)etween  French  Riggs  and  More- 
laggan.  The  cost,  including  engineering  and  inspec- 
tion, was  estimated  at  £6,500.  The  plans  had  been 
drawn  up  with  the  view  of  their  being  forwarded  to 
the  Road  Board  so  that  a  grant  may  be  received  for 
the  proposed  work  as  soon-  as  circumstances  permit. 
The  plans  were  approved.  The  road  surveyor's 
annual  report,  specification,  and  estimate  were  sub- 
mitted. The  estimated  expenditure  to  be  provided 
is  £13,e72. 


Eastbourne  T.C. — The  borough  surveyor,  Mr.  A.  E. 
Prescott,  reports  that  the  full  scheme  and  estimate 
of  the  coastal  road  has  been  prepared.  The  expendi- 
ture in  connection  with  the  scheme  will  be  heavy, 
probably  £150,000.  As  to  the  advantage  of  a  new  road 
there  could  be  no  question.  The  existing  road  was 
extremely  narrow,  and,  combined  with  the  numerous 
sharp  beiids  and  corners,  it  was  an  absolute  danger 
to  users.  Mr.  Prescott  adds:  "The  carrying  out  of 
this  scheme  would  provide  work  for  many  of  our  men 
after  the  cessation  of  hostilities.  I  have  several 
.schemes  of  necessary  road  widenings  and  other  public 
improvements  already  prepared  to  make  provision  for 
the  employment  of  many  of  our  men  on  their  return, 
but  I  am  most  hopeful  that  the  proposed  coastal  road 
scheme  will  be  given  preference,  as  we  should  obtain 
good  value  for  the  labour  employed,  and  the  results 
accruing  would  be  of  immense  value  and  lasting 
benefit  to  the  towns  concerned." 

Frome  U.D.C^The  surveyor  reported  at  the  last 
meeting  that  the  county  surveyor  had  consented  to 
the  use  of  limestone  on  certain  roads  in  the  town. 
l>ecaHS6  he  was  satisfied  that  there  was  no  stone  of 
the  lietter  qualities  available. 

Hailsham  R.D.C. — A  rejjort  of  the  Roads  Com- 
mittee, presented  at  a  meeting  of  the  council  on 
Wednesday,  stated  that  the  work  of  road  tarring  was 
within  a  few  days  of  completion ;  580  barrels  of  tar 
had  been  used,  and  about  16,000  sq.  yds.  of  road 
surface  covered.  The  approximate  cost  would  be 
about  £715.  The  cost  of  the  work  had  been 
about  20  per  cent  per  unit  liigher  than  was  the  ex- 
perience last  year,  owing  to  the  higher  cost  of  mate- 
rials and  team  labour,  and  the  unfavourable  weather 
that  had  prevailed.  It  had  been  found  impossible  to 
obtain  extra  men,  and  as  the  permaneut  staff  of  road 
men  was  reduced  by  three  in  April,  it  had  been 
necessary  to  draw  road  men  from  distant  sections  to 
carry  on  the  work,  with  the  consequence  that  nnich 
of  the  ordinary  work  in  their  own  sections  had  been 
left.  On  the  other  hand,  the  saving  in  wages  during 
the  five  months  had  been  considerably  over  £100. 

Horncastle  R.D.C — Only  one  tender  having  been 
received  for  steam  rolling  for  seventy  days — viz.,  the 
Eddison  Steam  Kolling  Company,  Limited,  at  20s.  lid. 
per  day — it  was  decided  to  accept  this  subject  to  the 
firm  agreeing  to  bear  the  exjiense  when  the  roller  is 
standing  for  wash-<jut  purposes. 

Kidderminster  R.D.C— The  surveyor,  Mr.  G.  J. 
Shepherd,  informed  the  council  that  it  was  getting 
extraordinarily  difficult  to  carry  on  the  work  of  the 
district.  There  was  a  great  scarcity  of  labour,  and 
it  was  impossible  to  get  teams  to  work.  There  would 
be  a  very  much  increased  cost  in  keeping  up  the 
roads. 

Milngavie   T.C. — It   was   reported  that   the  transfer 

of  the  control  of  the  town  roads  from  the  county 
council  to  the  town  council  had  resulted  in  a  con- 
siderable saving. 

Newark  R.D.C — The  surveyor,  IMr.  R.  Oakden,  has 

received  instructions  to  confer  with  the  engineer  to 
the  Road  Board  witli  a  view  to  obtaining  a  grant  for 
the  reconstruction  of  the  Lincoln  road.  The  expen- 
diture involved  in  tli©  scheme  is  estimated  at  £5,000. 

Newton   Abbot   U.D.C. — The  council  have  approved 

plans  for  miikini:  up  roads  at  the  back  of  Deer  Park- 
road  and  Kingskerwell-road. 

West  Hartlepool  T.C— With  regard  to  the  Local 
Government  Board  circular  on  public  works  after 
the  war.  Major  Martin  urged  that  the  council  should 
submit  the  scheme  for  a  new  road  to  the  North,  r!d 
Easington,  which  was  under  di.scussion  prior  to  the 
war.  He  believed  the  Government  would  l>e  pre- 
pared to  advance  large  sums  of  money  for  works  of 
that  description.  The  town  clerk  promised  to  com- 
municate with  other  authorities  interested  in  the 
scheme. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Manchester  T.C. — Plans  have  been  approved  of  new 
sewerage  works  in  Gorton-lane  and  Napier-street. 
Drainage  works  will  also  be  carried  out  in  Mosley- 
street. 


Septembee  S,  19Ui. 
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Plymouth    T.C. — Tho    borough    engineer,    Mr.    J. 

l\iti>ii,  reiioiling  to  the  Works  Committee  on  the  up- 
kiy^p  of  tho  main  dr;iiiKij;i'  system,  strifes  that  flood 
water  had  issued  hxnn  a  number  of  manholes  recently. 
It  was  reporttxi  that,  in  addition  to  causing  incon- 
venience, the  flooding  impeded  the  tramway  traffic, 
and  often  damaged  the  motors  of  the  tramcars.  It 
was  decided  under  the  .  vceptional  circumstances  to 
ask  the  Local  Governiiunt  Board  for  sanction  to 
borrow  £1.500  for  the  purpose  of  constructing  a  sewer 
of  sufficient  dimensions  t^  take  off  the  flood  water. — 
It  was  agreed  to  increase  the  wages  of  the  sewer  men 
engaged  at  the  sewage  «i'rks  at  Devonport  from  24s. 
to  26s.  per  week,  and  tliat  the  other  men  at  Devon- 
port  engaged  on  work  in  the  sewers  should  be  paid 
on  the  same  basis  as  the  men  employed  on  sewer  work 
in  the  Plymouth  area,  as  follows:  Leading  sewer  men 
7^d.  iier  hour  instead  of  28s.  per  week;  other  men 
7d.  per  hour  instead  of  2i)s.  per  wt'ek.  Applications 
were  also  received  from  tliree  paviors  for  increase  of 
wages,   but  these  were  iltc  lined. 

Rotherham  R.D.C.— llie  surveyor,  Mr.  B.  Hey, 
reported  that  one  of  tin-  filter  beds  at  Swallownest 
sewage  works  had  cracked,  necessitating  wrought-iron 
strips  being  placed  round  it.  He  had  endeavoui-ed  to 
trace  the  cause,  but  had  not  been  successful,  as  coal 
had  not  been  worked  anywhere  near  tlie  site  for  thirty 
years.  He  was  instruct«l  to  take  what  ste[)s  might 
be  necessary  for  safeguarding  the  filter  bed  for  the 
present. 

WATER,    CAS,   AND    ELECTRICITY. 

Aberdeen  T.C. — It  wa-  ,\portcd  that  tlu'  now  system 
of  lending  cooking  apparatus  was  giving  great  satis- 
faction. Prepayment  nu  ters  had  proved  a  marked 
success.  They  now  numbered  14,000,  and  brought  in 
£100  a  day. 

Altrincham  U.D.C. — A  report  has  been  received  of 
the  collapse  of  the  negotiations  for  the  purchas<'  by 
the  Manchester  Corporation  of  the  North  ("lioshiro 
Water  Company  undertaking,  owing  to  the  Hale  L'rban 
District  Council  objecting  to  a  temporary  rise  in  the 
charges.  It  will  therefnrc  bt»come  niMX'ssary  for  the 
company,  in  order  to  nuvt  the  demand  for  an  increased 
supply  in  its  area,  to  <'ndeavour  to  raise  additional 
capital  and  to  purchase  water  from  the  Manchester 
Corporation  at  a  much  liigher  price  than  has  formerly 
been  paid  for  it.  The  Altrincham  Council,  in 
receiving  the  report,  expressed  regret  at  the  failure  of 
the  negotiations. 

Belfast  T.C. — It  has  bivn  agreed  to  replace  eight 
mechanical  stokers  at  the  electricity  station  by  four 
stokers  of  an  improved  pattern. 

Branston  R.D.C.— .\  selieme^  has  l>ee.n  apreed  to  for 
a  water  supply  to  Waddiiiu'ton,  at  an  estimated  cost 
of  from  £1.80(J  to  e2,fHHI. 

Daventry  T.C. — The  tender  of  Messrs.  Timmins  & 
Co.,  of  Runcorn,  at  £12it,  has  been  accepted  for  over- 
hauling and  repairing  the  water-i)uniping  plant  at 
Dodford. 

Hammersmith  B.C.— The  electricity  undertaking  is 
re[)orted  to  be  on  a  satisfactory  basis  in  spite  of  war 
conditions.  The  surplus  levenue  made  a  further  cm- 
tribution  of  £.3,4.50  towards  the  relief  of  the  rates. 
No  increase  has  been  made  to  consumers  for  current 
supplied,  and  it  is  hoped  that  it  will  be  possible  to 
continue  this  policy. 

Ilford  U.D.C. — A  deputation  has  been  appointed  to 
a  conference  of  borough  crjuncils  to  discuss  the  ques- 
tion of  linking  up  elect lieity  undertakings. 

Kirkcaldy  T.C. — -A  new  and  important  development 
is  reported  to  have  aris'ti  in  regard  to  the  Kirkcaldy 
Corporation  electricity  works.  Mr.  Francis,  burgh 
electrical  engineer,  has  submitted  a  report  on  the  capa- 
city of  the  present  works  and  the  recent  applications 
for  a  large  supply  of  p..wer  by  one  of  the  largest  and 
most  important  firms  in  the  burgh.  This  the  cor- 
poration cannot  supf)ly  with  the  present  installation. 
The  Fife  Power  Company  is  willing  to  ent<M-  tho  burgh 
and  supply  the  power,  but  is  prevented  by  a  clause 
in  the  private  Act  of  Parliament.  The  town  clerk  in 
a  statement  observes  that  th©  comi)any  practically  ask 
that  the  section  referre'l  to  be  abandoned  by  tho 
corporation.  This  demand  he  regards  as  a  serious 
matter,  and  he  consid  is  it  clearly  foreshadows  the 
promotion  by  them  of  a  Provisional  Order.  While 
he  felt  sure  the  town  i.iuncil  would  rcx-eivo  fair  treat- 
ment from  Parliament,  they  should  take  care  that 
they,  on  their  part,  weie  able  to  show  the  committee 
that  they  had  done  all  that  was  reasonable. 


Maidenhead  T.C.  Tlio  Electric  Lighting  Committee 
in  reporting  that  I  lie  Diesel  engine  was  now  running, 
said  that  groat  credit  was  due  to  tho  staff  for  the 
work  done  in  conned  ion  with  the  overhauling  of  the 
engine. 

Ripon  T.C. — The  (  ily  council  have  appointed  Mr. 
George  Wilkinson,  <'lecti'ical  engineer,  to  prepare  the 
necessary  plans  and  particulars  for  obtaining  a  Pro- 
visional- Order  for  a  scheme  of  electric  lighting  for 
the  city. 

Rotherham  R.D.C. — The  clerk  has  been  instructed 
to  apply  to  the  Local  (iovernment  Board  for  powers 
to  borrow  sums  as  follows:  Bramley  £27.5,  Maltby 
£66o.  Ravenfield  £102,  Wickersley  £328;  being  the 
amounts  required  in  excess  of  the  original  loan  of 
£14,889  in  respect  of  water  supply  for  these  and  other 
places. 

MISCELLANEOUS. 

Southport  T.C.  -The  General  Purposes  Committee 
have  agretxl  to  recommend  that  all  employees  pre- 
viously in  receipt  of  the  2s.  per  week  war  bonus  shall 
receive  3s.  per  wwk  war  wages — the  term  "  war 
wages"  being  used  in  preference  to  "war  bonus." 
Tliese  are  the  employees  whose  standing  wage  did  not 
previously  amount  to  30s.  per  week.  To  those  in 
receipt  of  .30s.  and  upwards  the  committee  recommend 
a  war  wages  advance  of  2s.  per  week.  The  sum 
involve<l  is  I'quivalent  to  a  2d.  rate.  The  committee 
flirt  lier  agrtH>d  to  make  an  allowance  to  corporation 
workmen  who  have  enlisted  in  the  Voluntary  Train- 
ing Corps  in  tlie  event  of  their  being  called  up,  so  that 
they  will  be  getting  a  sum  equal  to  the  extent  of 
thiir  ordinary  wage  under  the  corporation. 


PERSONAL. 


Captain  Laiigsliaw,  ferries  manager  to  tlie  cor- 
poration of  Birkenliead,  has  had  his  salary  inoreased 
from   CStK)  to  £550  iier  annum. 

Mr.  .1.  EiinaLs,  highways  surveyor  to  the  Lexden 
and  Wiiistree  Rural  District  Council,  has  been 
appointed  plans  surveyor  to  the  council. 

Mr.  Joseph  Hedges  Barford  has  been  appointed 
acting  Iwrough  surveyor  of  Maidenhead  in  the 
ab.sence  of  Mr.  P.  .lolins  on  military  duties. 

Mr.  11.  D.  Davies,  chief  electrical  assistant  of 
Slockton-on-Tces,  has  \>ee\\  appointed  electrical  engi- 
neer and  tramways  manager  to  the  Heywood  Cor- 
poration, at  a  salary  of  £200  per  annum.  There  were 
about  fifty  applicants.  Mr.  Davies  is  thirty-five 
years  of  age,  and  has  l)€en  at  Stockton  five  years. 
For  nine  years  iireviously  he  was  at  Darlington. 

KILLED    IN    ACTION. 

Private  Reginald  Herbert  Butterfield,  of  the 
Cameron  Higlilaiulers.  and  eldest  son  of  Mr.  and 
Mrs.  W.  P.  Butterfield,  of  Rose  Villa,  Menston,  is 
reported  to  have  been  killed.  He  was  in  his  twenty- 
fifth  year,  and  prior  to  the  war  was  with  his  father, 
who  carries  on  business  under  the  style  of  W.  P. 
Butterfield.  Limited,  galvanising  tank  works.  Lower 
Holme,  Baildoii.  Private  Butterfield,  who  had  been 
at  the  Front  about  six  weeks,  enjoyed  the  high 
respect  and  estoeiii  of  a  large  circle  of  friends,  who 
will  deeply  grieve  to  learn  of  his  death. 


A  Remarkable  Accident. — On  Wednesday  night  a 
labourer,  who  was  passing  along  the  street  in  Hebburn- 
on-Tyue,  i)la<-eil  bis  band  on  a  lamp  standard,  and 
was  drawn  around  the  standard  by  the  electric  cur- 
rent.   When  ho  was  released  he  was  dead. 

An  Official's  Honorarium. — At  Wednesday's  meet- 
ing of  Liverpool  City  Council,  Sir  Charles  Petrie, 
referring  to  a  de<ision  of  the  Health  Committee  to 
leturn  an  hon(U'arium  received  by  them  from  an 
otlicial  of  that  committee,  remarked  that  the  official 
in  question,  whose  salary  was  £4.50  a  year,  had  agreed 
that  any  money  received  by  him  from  the  University 
or  the  Munitions  Committee  should  be  rt+tumed  to 
the  corporation.  He  bad  sent  a  cheque  for  £60,  which 
was  half  a  year's  salary  from  these  sources,  to  the 
Health  Comniitte<-,  and  tho  committee  had  passed  a 
resolution  that  the  elu^que  be  returned  to  him.  They 
might  have  many  similar  cases,  and  they  would  pro- 
bably have  to  do  tho  siime  thing  all  round.  That  being 
so,  he  (Sir  Charles)  suggested  that  the  Health  Com- 
mittee should  take  the  matter  back  for  further  con- 
sideration. Alderman  Muirhead  (chairman  of  the 
Health  Committee)  assented  to  this  course. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  ol  Sdrvbyor  readers 
voith  a  view  to  making  the  information  given  under  this 
head  os  complete  and  accurate  oa  possible. 


APPLICATIONS  FOR  LOANS. 

Bolton  T.C. — £4,130  for  the  installation  of  a  benzol 
plant,  and  £2,500  for  the  production  of  concentrated 
ammonia. 

Halifax  T.C. — £600  for  a  new  water  main. 

Leiston  U.D.C. — tl.OOn  for  a  cemetery  chapel. 
LOANS  SANCTIONED. 

Barnack  R.D.C.— £224  for  a  water  supply  for 
Stibbington. 

Battersea  B.C.— £3.728  for  electricity  extensions. 

Walthamstow  U.D.C— £9,610  for  the  extension  of 
the  electricity  generating  plant. 


TRADES  UNIONISTS  AND  HOUSING. 


BIRMINGHAM  CONFERENCE  RESOLUTIONS. 

Dele^ales  to  tlie  Trade  Union  Conference  which 
opened  at  Birmingham  on  Monday  were  present 
in  considerable  numbers  at  a  National  Housing  Con- 
ference called  by  the  Workmen's  National  Housing 
Council  to  consider  the  housing  of  the  w^orking  classes. 

In  the  course  of  the  proc-eedings  unanimous 
approval  was  given  to  the  following  resolution:  — 

"  That,  as  it  is  impossible  for  local  authorities  to 
frame  housing  schemes  that  fulfil  modern  require'- 
ments,  especially  accommodation,  that  can  be  let  at 
a  rental  within  the  means  of  wage-earners,  this  con- 
ference calls  upon  the  Government  to  assist  local 
authorities  by  contributing  money  from  the  National 
Exchequer  equal  to  not  less  than  20  per  cent  of  the 
sum  sanctioned  by  the  Local  Government  Board  for 
the  provision  of  housing  schemes,  and  urges  that  not 
less  than  £20,000,000  should  be  set  aside  for  housing 
purposes;  and  further  demands  that,  in  view  of  the 
reluctance  of  the  local  authorities  to  prepare  housing 
schemes,  the  Local  Government  Board  shall  issue  a 
special  order  making  it  compulsory  on  local  authori- 
ties to  exercise  their  powers  under  the  Housing  Act, 
so  that  schemes  can  be  proceeded  with  immediately 
after  the  termination  of  the  w-ar" 

The  following  resolution  was  also  carried:  — 

"  That  this  conference,  representative  of  all  sections 
of  tiie  working  class,  emphatically  protests  against 
the  suggestion  that  public  money  shotdd  be  u.sed  to 
assist  limited  liability  companies  and  private  owners 
to  build  houses  that  will  he  let  at  rentals  based  on 
the  ordinary  laws  of  supply  and  demand." 

Tn  a  further  re.solution  the  conference  condemned 
block  and  tenement  dwellings  as  prejudicial  to  health 
iind  comfort. 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

FLINTSHIRE  COUNTY  COUNCIL. 
Applications  are  invited  for  two  positions  as 
Steam  Roller  Drivers  under  the  above  Council. 
Applicants  must  l>e  legally  exempt  from  Military 
Service.  Wages  at  the  rate  of  32s.  per  week,  with 
War  Bonus  allowance  in  addition.  Apply,  stating 
age,  experience  and  qualifications,  to  the  County 
Surveyor  (Mr.  iSam.  Evans),  County  Offices.  Mold. 
North   Wales.  (3.087) 

RCHTTECT     AND      ESTATE      AGENT'S 

OFFICE.— Capable   Manager   wanted:    ineligible 

for   military    .service.— Apply,    stating   terms,    to    Box 

1,583,  oflSce  of  The  Surveyor,  24  Bride-lane.   Fleet- 

street,  E.G. '  (3,088) 

JUNIOR  ASSISTANT  (22  years),  inelifrfble, 
"  seeks  position  in  Surveyor's  office.  Levelling! 
tracing  and  designing;  clerical  work  if  desired 
Good  references. — Box  1,581,  office  of  The  Surveyor, 
24    Bride-lane.    Fleet-street,    E.G.  (3  085) 


EASINGWOLD  WATER  SUPPLY  SCHEME. 


SCARIFIER.— Wanted,  a   Good   Second-hand 
Independent    Scarifier,     "  Thackray "    or    other 
type. 
Will  exchange  Morrison  if  desired. 

J.    -ALEXANDER   GREEN, 
Survevor. 
(3,086)  Eckington,  Sheffield. 


THE    RURAL    COUNCIL    AND    THE    ENGINEERS. 

An  engineers'  claim  against  the  Easingwold  Rural 
District  Council  was  discussed  at  the  council 
meeting  recently  upon  a  motion  by  Mr.  Wright: 
"That  the  resolution  passed  on  June  2nd  in  reference 
to  counsel's  opinion  on  this  matter  be  rescinded,  and 
that  the  engineers,  Messrs.  Fairbank  &  Son,  be  fur- 
nished wdth  a  copy." 

The  clerk  stated  that  Messrs.  Fairbank  were  asked 
by  the  council  to  prepare  a  scheme  for  what  was 
known  as  the  water  level.  The  work  had  not  been 
proceeded  with  owing  to  the  war,  but  Messrs.  Fairbank, 
whose  preliminary  fees  had  been  paid,  claimed  £198. 
The  council  had  obtained  an  opinion  of  counsel  on 
the  matter,  and  it  was  against  i\Iessrs.  Fairbank's 
contention.  It  was  decided  that  Messrs.  Fairbank 
should  not  see  the  opinion  of  counsel. 

Mr.  Wright,  in  moving  the  resolution,  said  that 
Messrs.  Fairbank  &  Son  had  served  the  council  well 
for  a  number  of  years,  and  it  was  only  a  matter  of 
courtesy  that  the  council  should  let  them  see  counsel's 
opinion.  It  would  not  hinder  the  council  in  any  way 
whatever,  and  it  would  be  a  source  of  satisfaction  to 
the  firm. 

After  the  motion  had  been  seconded. 

The  chairman  (the  Rev.  H.  B.  Drew)  said  he  thought 
it  would  be  a  great  mistake  to  rescind  the  resolution. 
After  they  had  decided  on  a  course  of  action,  unless 
some  fresh  circumstances  arose,  they  ought  to  adhere 
to  their  decision.  If  he  (the  chairman)  was  likely 
to  have  trouble  with  anyone,  he  did  not  think  he 
would  be  inclined  to  show  his  adversary  his  hand. 

Mr.  Clarke  said  the  matter  was  a  question  of 
principle. 

The  Rev.  A.  T.  Icely  said  that  it  seemed  to  him  that 
what  they  wanted  to  come  to  w'as  a  right,  honourable 
and  just  conclusion.  Every  bit  of  information  should 
be  put  before  both  sides  to  enable  them  to  come  to 
such  a  decision.  He  proposed,  as  an  amendment, 
that  each  side  should  furnish  to  the  other  copies  of 
their  respective  coun.sel's  opinion,  in  the  hope  that 
some  compromise  might  be  arrived  at. 

The  amendment  was  not  seconded. 

The  clerk  said  that  Messrs.  Fairbank  based  the 
claim  on  the  Engineers'  Association  regulations, 
which  said  that  if  they  did  work  on  which  a  public 
inquiry  was  held,  and  for  some  reason  the  work 
was  not  carried  out,  they  were  entitled  to  half  the 
commission.  Messrs.  Fairbank  sent  in  a  bill  for  that 
amount,  and  the  council  had  not  paid  it. 

Ultimately  Mr.  Wright's  motion  was  lost,  and  it 
was  decided  that  Messrs.  Fairbank  should  not  be 
allow'ed   to   see   counsel's   opinion. 


New  System  of  Building  Construction. — Mr.  P.   C. 

Smith,  the  burgh  engineer  of  Dunfermline,  reported 
to  a  meeting  of  Dunfermline  Dean  of  Guild  Court  on 
Tuesday  that  Mr  AValter  Wilson,  clerk  of  works, 
Dunfermline,  had  drawn  his  attention  to  a  new  system 
of  building  construction  which  he  had  patented.  The 
new  method  was  altogether  foreign  to  anything  which 
the  Court  had  experience  of,  and  it  was  outside  the 
four  corners  of  the  Burgh  Police  .\ct.  From  what  he 
had  seen,  however,  he  was  satisfied  that  the  method 
was  a  departure  for  the  better  in  the  way  of  cheapen- 
ing construction.  He  recommended  the  Court  before 
the  patentee  had  submitted  plans  to  visit  the  yard  and 
see  the  models.     The  Court  assented  to  the  suggestion. 

Association  of  Managers  ot  Sewage  Disposal  Works. 

— A  meeting  of  the  Metropolitan  District  will  be  held 
at  the  sewage  farm,  Sutton,  Surrey,  on  Saturday,  the 
16th  inst.  Notes  on  the  sewage  disposal  and  purification 
works  will  be  submitted  byMr.W.  H.  Grieves,  engineer 
and  surveyor  to  the  council.  The  members  will  meet 
at  the  municipal  offices  at  3  p.m.,  where  they  will  be 
welcomed  by  the  chairman  of  the  council.  Councillor 
J.  Wakeford,  j.p.  After  the  meeting  the  members 
will  proceed  to  inspect  the  sewage  disposal  works  in 
Clensham-lane.  The  objects  of  interest  are.:  Septic 
tanks,  double  contact  beds,  five  percolating  filters 
with  revolving  distributors,  sludge  drying  beds,  refuse 
paper  baler,  and  general  machinery.  'The  chairnjau 
of  the  Farm  Committee,  Councillor  R.  W.  Wootten, 
will  formally  turn  on  the  sewage  to  the  new  66-ft. 
sprinkler,  supplied  by  Messrs.  Ames  Crosta  Engineer- 
ing Company,  Liniitt-d  (filtering  media  supplied  by 
Mr.  Frank  Keep).  Tea  will  be  provided  at  the  sewage 
works  about  5  p.m. 


September  S,  1916. 


AND  COUNTY  ENGINEER. 
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ROAD  MAINTENANCE  IN  BERKSHIRE. 

EXTENSIVE  DAMACE  BY  HEAVY  TRAFFIC. 

The  repojt  of  the  ac;iim  oounty  survoyor.  .Mr.  .V. 
Langston  Yookuey,  for  th.  vear  ended  March  ol.-^t  la.-it, 
states  that  the  Berkshire  roads  have  continued  to 
suffer  very  considerably  imni  heavy  traffic,  cspei'ially 
the  principal  trunk  road<,  such  as  the  Bath  road, 
Reading,  Ascot  and  Londnn  road,  Reading  and  Oxford 
road,  Newbury  and  Oxford  road,  and  the  Reading  and 
Eversley  road.  The  result  is  that  the  macadam  sides 
have  been  in  places  coini'letely  worn  down.  The 
Tarmac  ha^<i  also  sufferixl  to  some  extent,  but  as  a 
whole  has  withstood  exceptionally  well  the  enormous 
increa.se  in  tills  heavy  traffic,  and  the  council  can 
still  be  congratulated  oiij  tlie  success  of  the  recon- 
structed roads.  Mr.  Yoekney  thinks  it  unfortunate 
that  Berks,  a  purely  apruultiural  eounty  with  a  low 
rateable  value,  should  l>e  so  situated  geographically 
that  it  has  to  take  all  tliis  traffic  whilst  many  other 
counties  are,  generally,  g.tting  less  than  their  ordi- 
nary traffic. 

Ill  addition  to  this  extraordinary  traffic,  during 
tlie  year  a  great  number  of  motor  omnibuse.s  have 
been  running  on  the  roads,  and  new  services  are 
being  stiuted  and  existiuu'  routes  extended. 

The  Basingstoke  road  and  the  Reading-Shinfield- 
Eversley  road  have  also  been  badly  damaged  by  the 
liaulaLie  of  timber. 

Several  lengths  of  road  have  suffered  from  the 
recent  high  floods  and  springs,  and  considerable  sums 
will  have  to  be  expended   in  repairs. 

The  cost  of  road  material  (granite,  limestone.  sla<_', 
&e.).  which  has  to  be  iniported  into  the  county,  still 
increases.  In  many  instaiioes^the  cost  of  carriage  is 
more  tlian  double  the  cost  of  material. 

For  the  greater  part  of  the  year  the  council  have 
been  without  the  services  of  Capt.  J.  F.  Hawkins, 
K.E.,  the  county  surveyor.  Since,  however,  he  has 
l>een  home  on  sick  leave  from  Gallipoli.  and  his 
subsequent  appointment  on  the  staff  at  the  War 
Office,  Mr.  Yockney.  it  appears,  has  had  tlie  benefit 
of  his  advice  from  time  to  time. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  JoHN  S.  Brodie,  m.inst.c.e..  Borough 
Engineer    and    Surveyor,    Blackpool. 

DiMriri   Chairman — Mr.   .J.   S.   Pickerimg,    m.isst.C.E., 

Borough   Surveyor,   Cheltenham. 

SOUTHERN    DISTRICT   MEETING. 

A  Southern  District  meeting  is  to  be  held  at  Bristol 
on  Satiirday,  September  ICth. 

Prograioie. 
11.30  a.m. — Assemble  arL  the  Council  House. 
District  Meeting. 
Election  of  District  Conunittee. 
Informal  discussion  on  papers  describing 
works  to  be  visited. 
1  p.m. — Luncheon  at  Stuckey's  Restaurant.     (Tickets 
2s.  6d.  each.) 

Drive  to  the  Suspension  Bridge,  Clifton 
and  Durdhani  Downs,  Eastville  refuse 
destructor,  Barli'ii  Hill  Baths,  inspt^cting  en, 
mute  si.Y  sections  of  bituminous  road  con- 
struction  laid  during  the  last  four  years, 
(Tickets  for  conveyance,  3s.  each.) 
Op.m. — Tea  at  Stuckey's  Restaurant  by  invitation  of 
the  city  engineer. 

F.  R.  PiiiPPS, 

Hon.  District  Secretary. 
Borough  Surveyor, 
Basingstoke. 


Diitrid   Chairman — Mr.   .J.    P.   Wakeford,    m.inst.c.e.. 
City  EngiiK-r.  Wakefield. 

NORTH-EASTERN    DISTRICT   MEETING. 

A    Xorth-Eastern    Di.-tm  t    meeting    is    to    \xi    held 
at  Wath-upon-Dearne  on  Saturday,  September  30tli. 

Pkoi.ramme. 
10.1,5  a.m. — Meet  at  waterworks  pumjjing  station, 
adjoining  Wath-upon-Dearne  (G,C.Rly.) 
Station,  and  five  minutes'  walk  from  Wath- 
upon-Dearne  .Midland  Station.  Proceed  to 
inspect  the  jilaiit. 


10.;iO  a. 111.— Walk  alimiiMde  the  G.C.  Railway  to  the 
new  sewage  disposal  scheme  in  course  of 
construction. 

10.45  a.m.— Proceed  to  inspect  the  sewage  disposal 
works. 

11.30  a.m.— Proceed  by  motor  'buses  from  near 
Messrs.  Stanley's  oil  works  at  Common- 
lane,  along-  the  main  road  i-id  Barnsley-road 
and  Brampton  to  Wath  Wood  reservoirs  to 
iiis|)ect  works  there  recently  carried  out. 
Kn.  route  iiisiieetions  will  be  made  of  the 
public  baths,  mortuary,  sections  of  Tarmac 
roads,  and  private  street  works. 

12.45  p.m. — Leave  reservoirs  by  motor  'bus. 

1  p.m. — ^Lunch  at  the  Red  Lion  Hotel. 

2.15  p.m.— Proceed  to  town  hall,  where  the  institution 
will  be  welcomed  by   the  chairman  of  the 
urban     district    council.    Councillor     Chas. 
Adkius,  J. P. 
liusiness : 

(1)  Minutes  of  last  meeting. 

(2)  Correspondence. 

(3)  Election    of   executive   committee. 
i(4)  Any   other   business. 

(5)  Orjihan  Fund  and  support  from  N.E.   Dis- 

trict. 

(6)  Pai>er  on  "  Notes  of  Municipal  Works  and 

Statistics  in  the  Urban  District  of  Wath- 
upon-Dearne."     by     Mr,     J.     H,     Drew, 
M.iNST.c.B.i.,    M.R..SAN.I.    (Member),    engi- 
neer  and    surveyor   to   the   urban   district 
council,    Wath-upoii-Deariie,    will   be   dis- 
cussed, 
,')  p.m. — Tea  at  the  Red  Lion  Hotel,  by  kind  invita- 
tion of  County   Councillor  Richard   Payne, 
member    of    the    W^ith-upon-Dearne    Urban 
District  Council. 
In  order  that  the  necessary  arrangements  may  be 
made,   members   intending   to   be   present   must  give 
notice    of    their    intent. on    not    later    than    Monday. 
September  25th. 


MUNICIPAL  TRAMWAYS  ASSOCIATION. 


ANNUAL  MEETING  PROGRAMME. 

The  annual  meoliiig  of  the  Municipal  Tramways 
.Association  will  be  held  at  the  Surveyors'  Institution, 
Westminster,  on  Thursday  and  Friday,  September 
21. <t   and  22nd. 

The  proceedings  will  open  at  11  o'clock  on  the 
Thursday,  when  Mr.  Peter  Fisher,  general  manager 
of  the  Dundee  Corporation  Tramways,  will  deliver 
his  presidential  address. 

The  following  papers  will  be  submitted  for 
discu.ssion  ■  — 

"  Some  Notes  on  Passenger  Transportation  in  Large 
Cities,"  by  Mr.  J.  M.  McElroy,  general  manager  of 
the  Manchester  Corporation  Tramways. 

"  Utilisation  of  Tramways  for  Goods  Traffic,"  by 
Messrs.  G.  W.  Holford,  general  manager  of  the  Salford 
Corporation  Tramways,  and  W.  Clough,  general 
manager   of  the   Bury   Corporation   Tramways. 


APPOINTMENTS  VACANT. 

OPPICIAL  and  similar  AnVBRTlSBMBNTS  RBCBIVBD  OP  TO  4.30  P.M. 
ON    THDR8DAV3    WIU.    BB    INSERTED    IN    THE    FOLLOWING    DAI'S    I3SDB, 

but  (hose  responsible  fcr  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Sobtbyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  lOiS)  subject  to  loter  con- 
firmation  by   letter. 

CLKRK  OF  WORKy.— September  14th.— Mullingar 
District  Lunatic  Asylum.  £2  10s.  per  week.— The 
Chairman,  The  Asylum,  Mullingar,  Ireland. 

SURVEYOR.  —  September  14th.  —  Hollingbourn 
Urban  District  Council.  .£200  a  year.— Mr.  H.  J. 
Bracher,  clerk.  Council  Offices,  33  Earl-street,  Maid- 
stone. 

ASSISTANT  INSPECTOR  OF  NUISANCES.— 
September  20th,— Corporation  of  Sunderland.— Mr.  H. 
Craven,  town  clerk,  Town  Hall. 

SURVEYOR.— nSepteniber  25th.— Warblington  Urban 
District  Council.  £16«».— Mr.  W.  L.  Cooper,  clerk,  14 
Queen-street,  Emswortli . 

STEAM  ROLLER  DRIVERS  (2).  —  Flintshire 
County  Council.  ;«^.  l>er  week.— Mr.  S.  Evans, 
county  surveyor,  Mold. 
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September  8,  1916. 


MUNICIPAL   CONTRACTS  OPEN. 

OPFICIAI,    and    similar    ADVBRTISEMBNT3    RECEIVED    HP    10    4.30    P.M. 
ON    THURSDAYS     WILL    BE    INSERTED    IN    THE    FOLLOWING    DAY'S     ISSDB, 

hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 


Buildings. 

WOLVERTON.— September  16th.— For  alterations  to 
the  bathing  place,  for  the  parish  council. — Mr.  K. 
Williain.s,  clerk,   Church-street,  Wolverton. 

Engineering:  Iron  and  Steel. 

SHEFFIELD.— September  11th.— For  the  supply  of 
materials  and  works  in  connection  with  the  laying 
of  cast-iron  water  pipe  and,  -construction  of  chambers, 
for  the  Electric  Supply  Committee.— Mr.  S.  E.  Fedden, 
general  manaser  and  engineer.  Commercial-street, 
Sheffield. 

DUNDALK.— September  11th.— For  supplying  and 
laying  about  1,600  yds.  of  3-in.  cast-iron  pipes,  and 
supplying  and  erecting  a  fountain  and  valves,  for 
the  rural  district  council. — ^Mr.  Cahill,  Francis-street, 
Dundalk.  ' 

RHONDDA.— Septemljer  12th.— For  the  supply  of 
two  scavenging  wagons,  for  the  urban  district  council. 
— Mr.  E.  H.  Barber,  engineer  and  surveyor.  Council 
Offices    Pentre,  Rhondda. 

CAPE  TOWN.— September  18th.— For  the  supply  of 
pumps,  motors,  switch-gear,  cables,  cast-iron  pipes, 
sluice  valves,  penstock  gates  and  screens,  overhead 
travelling  cranes,  and  tipping  wagons  and  rails,  for 
the  main  sewage  pumping  station. — Mescrs.  Davis  & 
Soper,  54  St.  Mary  Axe,  London,  E.C. 

GISBORNE  (New  Zealand).— October  2nd.— For 
supplying  and  erecting  a  cooling  tower  for  cooling 
the  circulating  water  used  for  condensing  9,0001b.  of 
steam  per  hour,  for  the  borough  council. ^<)ommer- 
cial  Intelligence  Branch  of  the  Board  of  Trade,  73 
Basinghall-street,  London,  E.C. 

ARGENTINE.— October  13th.— For  the  supply  of 
27,807  metric  tons  of  light  pipes  and  32,164  metric  tons 
of  heavy  pipes  of  cast-iron,  for  the  Ministry  of  Public 
Works. — Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  BasinshaU-.street,  London,  E.C. 

Mechanically-Propelled  Vehicles. 

SEVENOAKS.— September  11th.— For  the  supply  of 
a  steam  motor  wagon,  with  a  separate  tank  of  1,000 
gallons  capacity,  fitted  for  street  watering,  in  addition 
to  ordi.'iary  wagon-body,  for' "^haulage,  for  the  \irban 
district  council. -=-Mr.  S.  Towlson,  surveyor,  Arsyle- 
road,  Sevenoaks. 

Roads. 

CHELMSFORD.— September  11th.  — For  kerbing 
jniblic  footpaths,  and  laying  paving  footpaths,  for  the 
corporation. — Mr.  Percival  T.  Harrison,  borough 
engineer.  Municipal  Offices. 

MANCHESTER.— September  12th.— For  the  supply 
of  pitch  for  paving  ]jui'pose.-,  for  the  Tramways  Com- 
mittee.— Mr.  J.  M.  McEh-oy,  general  manager.  Cor- 
poration Tramways,  55  Piccadilly,  Manchester. 

CARDIFF.-^Septemlier  IStlt—For  road  widening 
at  Penhill.  for  the  cnrijnration. — City  Engineer.  Citv 
Hall. 

_DUNMOW.— September  14th.— For  the  supply  of 
broken  granite,  l^-in.  to  2-in.  gauge,  for  the  rural 
district  council.— M'r.  .\.  E.  .Floyd,  clerk,  Dunmow. 

BRITON  FERRY.— September  16th.— For  the  sup- 
ply of  broken  granite  or  basalt  road  metalling,  for 
the  urban  district  council.— Mr.  H.  Alex.  Clarke, 
engineer  and  surveyor.  Council  Offices,  Briton  Ferry. 

HARROW.— -September  16th.— For  the  supply  of 
broken  granite,  gtanite  chippings,  coarse  and  fine 
gravel,  tarred  granite  or  slag,  and  tarred  granite 
chippings,  for  the  urban  district  council.— The  Sur- 
veyor, Council  Offices,  Harrow-on-the-Hill. 

SOUTH  MIMMS.— September  26th. -For  the  sup- 
ply of  about  300  tons  of  Leicestershire  or  other 
granite,  li-in.  to  3-in.  gauge;  150  tons  of  g-in.  chip- 
pings; and  500  tons  of  blast-furnace  slag,  for  the 
rural  district  council.— The  Surveyor,  Potters  Bar. 


Sanitary. 

BLAYDON.— September  12th.— For  the  removal  of 
contents  of  ashpits,  for  the  urban  district  council. — 
Mr.  R.  Biggins,  Council  Offices,  Blaydon-on-Tyne. 

FAREHAM.— September  12tli.— For  house  scaveng- 
ing and  emptying  cesspools,  for  the  rural  district 
council.— Mr.  A.  Laker,  clerk,  97  West-street,  Fare- 
ham. 

BAKEWELL.— September  16th.— For  the  construc- 
tion of  a  small  sewerage  scheme,  comprising  about 
110  yds.  of  9-:n.  sewer,  with  manholes,  tanks,  and 
filter-bed,  for  the  rural  district  council.  —  Messrs. 
Brady  &  Partington,  engineers.  Town  Hall,  Chapel- 
en-le-Frith. 

LANCASTER.— September  23rd.— For  the  removal 
of  house  refuse,  for  the  rural  district  council. — Mr. 
•Pr  Littlefair,  5  Dulton-square,  Lancaster. 

HINCKLEY.— Septeml^er  23rd.— For  the  removal  of 
nightsoil  and  house  refuse,  for  the  rural  district 
council. — Mr.  M.  Roberts,  inspector,  Sapcote. 

Stores. 

^  SHEFFIELD.— September  11th.— For  the  supply  of 
materials  and  works  required  by  the  Electric  Supply 
Committee. — Mr.  S.  E.  Fadden,  general  manager  and 
engineer.    Commercial-street,    Sheffield. 

HYDE.— September  23rd.— For  the  supply  of  engine 
slack,  pitch,  oil,  cement,  and  iron  castings,  for  the 
corporation. — ^Borough  iSurveyor,  Town  Hall. 

LEATHERHEAD.— September  26th.— For  the  sup- 
ply of  broken  granite,  team  labour,  disinfectants, 
brooms,  paraffin  oil,  steam  rolling  and  scarifying,  for 
the  urban  district  council. — Mr.  Sidney  R.  Drake, 
surveyor.  Council  Offices,  Leatherhead. 

HENDON.— Sejptemlier  28th.— For  the  supply  of 
broken  granite,  tar-jiaving  material,  tarviated  granite, 
granite  chippings  and  gravel,  brooms,  sbovels,  forks, 
and  carting  materials,  for  the  rural  district  council. 
—Mr.  J.  .\.  Webb,  Great  Stanmore,  Middlesex. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  SnEVBTOE  reader) 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


'  Aooepted.  t  Beoommended  for  acceptance. 

HOLLINGBOURN.- For    rebuilding    port    of    a    bridge  and 
erecting  oak  fences,  for  the  rural  district  council  : — 

Pack   &   Wag'horn.   Egerton £170 

W.   T.    Burrows.    Maidstone 110 

J.  &  S.  Clark.  Lenham 73 

W.  Collins,  Boughton  Malherne " 66 

I.SLE   OF   THANET.— For   the   supply    of   two   wrought-iron 
galv.anised  hot-water  tanks,  for  the  Guardians  : — 
A.   Olby,  Limited,   King-street,  Eamsgate,   £63. 


KILIj.\RNEY. — For    building   nineteen    labourers'    cottages, 
for  the  rural  district   council ; — 

t).  Collins  &  Co..  Cork £5,897 

E.   O'Sullivau.   Killorglin        5,186 

J.  J.  Fleming,  Killarney       ..         4,807 


B     at 


W.\NDSWOETH.— For  surfacerwater  drainage  work 
Wandsworth  Cemetery,  Magdalen-road,  Wandsworth 
the  borough  council.— Mr.  P.  Dodd.  borough  engineer 

T.  Adams.  Wood  Green     .         . .         . .         

Mowlem  &  Co.,  Westminster,  S.W.   . . 

E.  B.  Yeweii,  Croydon,  S.E. 

D.  R.    Patterson,  Camden  Tow.n,  N.W. 

E.  &   E.   lies,  Wimbledon,   8.W 

H.   Kellett.  Vernon-road.  W.C 

J.  A.  Ewart,  Limited,  Old  Queen-street.  S.W 

Willis   &    Powis,    Wembley       

S.   Lane,   Wimbledon,   S.W.*     . . 


£718 
709 
577 
500 
435 
399 
370 
350 
298 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 


SEPTEMBER. 
16. — Institution     of      Municipal     and     County     Engineers : 

Southern  District  Meeting  at  Bristol. 
21-22. — Municipal    Tramways    Association :    Annual    Meeting, 

Surveyors'  Institution. 
23. — Institution    of   Municipal  and   County   Engineers  :    East 

Midland  District  Meeting  at  Melton  Mowbra.y. 
30. — Institution  of  Municiijal  and  County  Engineers  :  Eastern 

Sub-District  Meefine:  (Suflolk,  Norfolk,  and  Cambridge) 

at  Stowmarket. 
30. — Institution  of  Municipal  and  County  Engineers  :  North- 

Bastern  District  Meeting  at  Wath-on-Deame. 

OCTOBER. 
7. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Watford. 


Septembeh  S,  1916. 


AND   COUNTY   ENGINEER. 
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"U    g^   A    T\         \/f    A    "E^TlVr/^  REINFORCE    CONCRETE    ROADS    WITH 

n.<^AU     XVlAIVAXNVjr.     EXPANDED     METAL. 


lo;    toto!  width  of  Koiulvi 


lis  feet. 


EXMUITH  SEA  DEFENCE  W0KK9.    Expanded  StoclConcrete  Slope  und  Kondwuy, 

Mr.  Samcel  Hdttos.  Urban  District  Council  Engineer  und  Biirveyor 

THE      EXPANDED      METAL      COMPANY,      LIMITED 

(Patentees  and   Manufacturers  of  Expanded   Metal). 
Head   Office  :     YORK    MANSION.    YORK     STREET,    WESTMINSTER,    LONDON,    S.W. 

Worhs  :    STRANTON     WORKS.    WEST     HARTLEPOOL. 


For 


all    types 

of 
Vehicles 


to  suit   Public 

Works    requirements. 


Telephone ; 
Hop     369    &    370. 


STRAKER  =  SQUIRE    (1913,    LTD., 

56— NELSON     SQUARE-56 

BlacKfriars,    LONDON,    S.E. 


Telegrams : 

"  Rhomboidal,   Friars, 

London." 
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THE    SURVEYOR    AND    MUNICIPAL  September  S,  1916. 


APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  w  to  4.30  f.m. 
on  thursdays  will  be  inserted  in  the  following  dais  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertiseinents  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation   by   letter. 

SOMERSET  COUNTY  COUNCIL. 
Wanted,  Temporary  Assistant  in  County  Sur- 
veyor's Office.  Must  have  good  knowledge  of  modern 
road  and  bridge  construction,  be  an  active  motor 
cyclist,  and  ineligible  for  the  Army.  Salary  £120  and 
allowance  of  £30  per  annum  for  upkeep  of  motor 
cycle.  Apply,  giving  age  and  full  particulars  of 
experience,  to 

GORDON  R.  FOLLAND, 

Acting  County   Surveyor. 
13  Chaniberlain-street, 

WeUls.  Somerset.  (3,066) 


H 


OLLINGBOUEN        RURAL        DISTRICT 
COUNCIL. 
APPOINTMENT    OF    SURVEYOR. 
The  Council  invite  applications  for  the  Appointment 
of  a  Surveyor  of  Highways  for  this  District  at  a  salary 
of  £200  a  year,  the  duties  to  commence  on  the  1st  day 
of  October  next. 

The  appointment  to  be  subject  to  termination  by 
six  months'  notice.  Applications  must  be  accompanied 
by  three  recent  testimonials  to  be  received  by  me  not 
later  than  10  o'clock  on  the  14th  day  of  September  next. 

By  order  of   the  Council, 

H.   J.   BRACHER, 

Clerk. 
Council  Offices, 
33  Earl-street, 
Maidstone. 

August  24,  1916.  (3,077) 


WANTED — Two  or  three  Working  Foremen, 
u.'ied  to  tar-spraying  and  the  laying  of  tar- 
iiiiieadam  roads,  footpaths,  playgrounds,  &c.  Give 
full  particulars,  experience  and  wages  required. 
Must  be  ineligible  for  military  service. — Apply  B., 
c/o  W.  H.  Smith  &  Son,  Lichfield-street,  Wolver- 
hampton. (3,080) 


WANTED  — Driver   for   Steam    Roller.     Apply 
F.     Richards,     Survevor,     Uldburv,     Bridg- 
iiorlli.  '  '        (3,081) 


TENDERS  WANTED. 


ANNUAL  CONTRACTS. 


DISTRICT 


LEATHERHEAD     URBAN 
COUNCIL. 
The  above  Council  invite  Tenders  for    the    under- 
ineiitioned  Materials  and  Work  for  the   vear  ending 
Septemlier  30th,  1917:  — 

Broken  Granite. 
Team  Lal)our. 
Disinfectants. 
Brooms. 
Paraffin  Oil. 

'Steam  Rolling  and  Scarifying. 
Specifications  and  Forms  of  Tender  can  be  obtained 
at  tlic  Offices  of  the  undersigned. 

Tenders  to  be  sealed  and  delivered  to  me  by  5  p.m. 
on     Tuesday,     Septeiiilier    26tli,    endorsed    "  Tenders 

Tlie  Council  -tlo  not  bind  themselves  to  accept   the 
l()\vi'..^t  or  any  Tender. 

SIDNEY  R.  DRAKE. 

Surveyor. 

Council  Offices,  Leafherhead. 

Seiiteniber  2,  1916.  (3,079) 


BRABY'S 
AUTOMATIC      FLUSHING      TANKS. 


SIMPLE. 


RELIABLE. 


Illustrated  Price  List  on  application. 

FREDKi  BRABY  &  CO.  Ltd.,  ida  works,  deptford,  s.e.' 


LONDON&^ 
LANCASHIRE 

FIRE 

.INSURANCE  COMPANY/ 

\  LTD 


FIRE. 

Consequential    Lose. 

ACCIDENTS. 

BURai.ARY.  MOTOR     CARS 

■MPLOVERa'    LIABILITY. 

MARINE. 

Insuranoe  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN. 

HMi  ailluiC  '**■'  STIEET.  LIVIirOOL. 
M55  lEADENHAll  STREET,  E.C. 


lMi«m  Requisites 


of  every  description,  including  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and     Road  -  roller    Stores        .... 

for    Borough    Engineers    and 
Surveyors.    

We  can  fenpply  YOUR  requirements  promptly  and  at 
reasonable  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  CATALOGUE  will  be  gladly 
sent    upon     receipt    of    application    on    business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street,     London,     S.E. 


"  Penberthy  "  Automatic 
CELLAR  DRAINER  for 
removing  '*  flood  "  troubles. 


DIAPHRAGM 
PUMP  for  trenches, 
excavating,  &c. 


"Penberthy"    INJECTORS, 

Automatic  and  Autopositive, 

for  high,    medium,    or    low 

pressure  boiler  feeding. 


The  Surveyor 

Enb  n>untdpal  an&  (Tount^  Enotneer. 


Vol.  L. 


SEPTEMBER  15,  1916. 


No.  1,287. 


Minutes  of  Proceedings. 


The  Engineer 
and  the  Future. 


Thu  strength  of  the  engineer 
in  neN\  countries  is  due  to  the 
fact  that  he  is  unhampered  hy 
tradition,  and  does  not  have  to  consider  a  number 
of  conflicting  interests  which  bind  tiie  engineer  in 
this  country.  Here  ton  much  respect  is  paid  to 
the  past,  which,  gloric.n?^  though  it  may  be,  is 
less  important  than  the  | resent  and  of  very  httle 
con.sequence  in  conipari>;<>n  with  the  future.  Links 
witli  the  pa.st  are  reganli'd  by  many  persons  as 
being  sacred,  \vher<?!is  they  are  very  often  merely 
fetters  which  bind  us  to  old  and  worthless 
methods.  The  habit  of  thought  which  looks  with 
suspicion  and  dislike  vip  ^u  every  new  method  or 
change  is  not  one  whicli  belongs  to  the  engineer, 
but  it  does  belong  to  tho-o  who  employ  iiim.  The 
type  of  man  who  is  electtnl  to  represent  the  people 
in  Pai'liament,  on  muni(i]ial  jcouncils,  or  on  boards 
of  directors  possesses  on  the  average  one  strong 
characteristic  dear  to  the  heart  of  the  general 
public  in  the  past' — nami'ly,  a  rooted  dislike  aud 
mistrust  of  new  metlirxls.  Men  of  this  type,  who 
consider  all  inventors  nv'va  or  less  crazy,  who  will 
risk  no  money  on  "  tlii'  mad  ideas  of  engineers 
or  scientists,"  who  tdink  that  reinforced  con- 
crete is  not  to  be  trust,  d  sufficiently  to  merit  a 
li)ng-]>eriod  loan,  who  ar.'  ever  looking  backward 
and  never  forward — tho"  men  have  been  in  the 
past  generally  esteemed  icrsons  of  sound  c('>mmon 
sense  such  as  should  d<al  with  the  spending  of 
public  money.  The  result  is  pitiable.  In  a  time 
of  stress  like  the  present  we  find  that  manj' 
important  trade  metlKifU — the  property  of  the 
enemy — are     unworked     and     unknown     in     this 


country.  While  the  • 
countries  is  developing' 
ing  out  great  works  whifh 
and  saving,  tlie  engiiie«! 
way  inferior  in  energy  '  i 
time  and  do  just  as  nm^ 
various  Government  il 
autlif>rities  will  permit. 

Will  the  present  war  .i 
produ(;ed  it  lead  to  an;  ' 
great  need  the  engineer  1 
front  and  saved  the    -iti 


ngineer  in  the  newer 
lew  meth(xls  and  can-y- 
are  of  incalculable  value 
•  in  this  country,  in  no 
knowledge,  must  mark 
h  HS  his  enijiloyers  and 
■|)artments     and     other 

nd  the  conditions  which 
hange?  In  this  time  of 
as  suddenly  come  to  the 
ation,  working   for  once 


unhampered.  The  resuh  is  a  sudden  marvellous 
advance  in  many  mecleineal  matters,  such  as  the 
iiany  others  which  may 
'ur  found  the  man  ready, 
l)y  the  mechanical  engi- 
iect-lesson  produce  any 
■  lies  of  the   profession? 


flying  maehine,  and 
not  be  mentioned.    Tli^ 
and  this  war  will  be  \\ 
neer.      Will   such   an 
result  in  the  other  l>i 


Is  it  too  much  to  hof)e  t '   ^ t  a  time  will  an-ive  when 
the  engineer  will  be   mH  .ued  to  carry  out  what 


he  really  knows  and  believes  to  be  the  best 
scheme  ?  At  present  he  cannot  do  so,  for  ho  knows 
that  if  he  did  he  wunld  at  once  be  hampered  at 
every  turn  by  persons  and  authorities  who  would 
demand  a  precedent  and  stop  anything  tliat  was 
beyond  their  very  liniited  comprehension.  Thus 
the  successful  engineer  must  be  a  diplomatist  who 
can  work  out  a  scheme  wiiich  will  first  of  all 
avoid  all  these  pitfalls  and  objections  made  by 
corservative  persons  aud  authorities,  and  who  can, 
moreover,  ingeniously  contrive  to  produce  a 
sclieme  that  will  give  certain  results  required 
without  wasting  too  much  money.  That  large 
stuns  of  inoney  are  wasted  owing  to  the  way  in 
which  engineers  are  thus  hampered  is  well  known 
to  any  municipal  engineer.  Certain  items  of  waste 
he  must  accept — e.y.,  it  would  be  absurd  under 
certain  conditions  to  suggest  reiiiforced  roncrete, 
notwithstanding  the  great  saving  which  its  adop- 
tion would  effect.  It  would  be  risky  to  suggest 
tiie  purification  of  sewage  by  dilution  in  a  large 
river,  notwithstanding  the  advice  of  the  Royal 
Commission  experts.  Sterilisation  of  an  abund- 
ant water  su[)ply  near  at  hand  would  (notwith- 
standing himdi-eds  of  s])lendid  exam])les)  very 
likely  be  rejected  in  favour  of  a  more  costly  scheme 
wherein  the  always  risky  expedient  of  making 
deep  borings  was  included,  or  in  which  a  long  line 
of  main  was  can'ied  to  a  purer  source.  Sterilisa- 
tion of  sewagi!  would  be  regarded  as  an 
im])0ssibility,  notwithstanding  e.xcellent  existing 
examples.  The  laying  of  new  mains  to  replace 
those  injured  by  corrosion  within  a  comparatively 
short  period  would  be  readily  approved,  but  a 
sclieme  wherein  the  water  wa's  to  be  treated  so 
as  to  prevent  the  coiTosion  would  ])ossibly  be 
difficult  to  caiTv  tiu-ough.  Endless  similar 
instances  could  be  given  showing  beyond  doubt 
that  the  engineer  in  this  country  is  rarely  allowed 
to  use  his  full  knowledge  in  the  practice  of  his 
I)rofession,  'say  to  th(^  same  degree  as  the  medical 
man  can  in  his  profession.  Having  obtained  the 
services  of  an  engineer,  it  is  customary  for  his 
employers  to  require  liim  to  prove  the  merit  of 
his  scheme  by  reference  to  other  older  works. 
Nothing  entirely  new  and  original  is  likely  to  be 
iiecepted,  and  if  ifc  were  accepted  it  would  be 
upset  by  some  higher  authority.  Progress  under 
such  conditions  is  alniast  impossible,  and  waste 
of  public  money  is  assured. 

The  immediate  future  will  be  a  time  when 
brains  must  be  used  to  the  uttermost  in  order 
to  prevent  waste.  Thowe  employed  for  the  work 
must  be  men  of  proper  attainments,  and  must  be 
trusted  to  the  degree  to  which  their  attainments 
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entitle  them.  The  prejudice  agaiust  new  ideas 
and  methods  must  be  removed,  and,  with  the 
general  acknowledgment  of  the  value  of  scientific 
training  and  knowledge,  better  times  should 
come.  Things  move  quickly  in*this  a-ge ;  what  was 
good  a  short)  time  ago  has  already  been  outclassed 
aud  superseded.  To  work  by  precedents  imder 
such  conditions  is  the  greatest  folly.  What  is 
required  now  is  the  newest  and  best.  A  period 
of  reconstruction  is  at  hand,  of  gi'eat  engineering 
activity,  a  time  of  now  opportunities  in  which 
the  engineer  must  have  a  free  hand  if  this  country 
is  to  reap. the  full  advantage.  Those  who  stand 
in  the  relation  of  employer  .to  the  engineer  must 
be  men  of  a  different  type.  The  over-cautious, 
scientifically  ignorant  man,  formerly  regarded  as 
a  person  "bf  sound  common  sense,  is  already  dis- 
appearing. He  is  a  back  number  and  a  link  with 
the  past  with  wdiich  we  can  readily  dispense. 
Similarly  it  should  shortly  be  impossible  for 
Government  dej)artments  to  stand  in  the  way  of 
progress ;  they  too  will  have  learned  something 
from  the  present  as  distinguished  from  the  past. 


State-aided 
Research. 


Mr.  Gerald  Stoney,  of  New- 
castle, who  presided  over  the 
engineering  section  at  the 
recent  meeting  of  the  British  Association  in  that 
city,  drew  attention  to  the  handicap  which  our 
industries  impose  upon  them'selves  by  their 
reluctance  "to  utilise  highly  educated  labour  or  to 
adopt  scientific  methods.  There  can  be  no  doubt 
that  if  our  future  competition  \\  ith  otlier  countries 
is  to  be  successful,  much  greater  attention  must 
be  paid  to  the  vitally  important  wotk  xif  scientific 
research.  There  are  three  distinct  channels 
through  which  such  work  may  be  carried  on,  and 
we  ventm-e  to  say  that  in  every  one  of  them 
Great  Britain  has  hitherto  been  far  behind  her 
competitors.  First,  there  is  the  employment  of 
scientists  for  research  work  by  individual  firms  or 
combinations  of  firms.  In  this  direction  there  has 
not  only  been  the  general  reluctance  to  which 
Mr.  Stoney  referred,  but  internecine  competition 
has  led  to  a  general  failure  to  appreciate  the  true 
\'alue  of  combined  action  in  any  given  trade  as 
a  \\'eapon  against  foreign  encroachment.  In  the 
national  interest  it  may  be  stated  as  a  general 
principle  that  improved  methods  of  production 
should  be  made  available  for  all  who  may  be 
interested.  The  next  medium  is  that  of  the 
engineering  colleges.  Much  good  work  has  been 
done  in  this  direction,  often  mider  great  diffi- 
culties for  want  of  plant  and  money,  and  it  is 
greatly  to  the  .credit  of  our  professors  and  others 
that  they  have  succeeded  in  doing  so  much  with 
the  very  inadequate  appliances  at  their  disposal 
aud  handicapped  for  -want  of  funds.  How  in- 
adequate their  income  is  can  be  understood  when 
it  is  remembered  that  Leipzig  University  alone 
has  an  annual  income  from  the  German  Govern- 
ment of  "£100,000,  as  against  a  total  Government 
grant  to  all  the  universities  here  of  about  £45,000. 
Finally,  there  are  the  National  Kesearch  Labora- 
tories. Of  these  there  is  only  one  in  this  country 
— the  National  Physical  Laboratory  at  Tedding- 
ton — and  here  again  the  support  given  to  it  is 
totally  inadequate.  The  total  income  from  all 
sources  last  year  was  only  £40,000,  and  of  this 
£23,000  was  charges  for  work  done,  such  as  test- 
ing meters  and  other  instruments  and  similar 
commercial  ^'ork  ;  the  Government  grant  \\'as  only 
£7,000  a  year,  and  besides  this  £7,500  was 
received  for  experiments  in  connection  with 
aeronautics,  which  was  really  war  work.  The 
balance  was  made  uj)  of  subscriptions,  gi-ants  from 
technical  societies,  and  miscellaneous  receipts. 
Compare  this  with  tlie  German  equivalent,  the 
Reichsanstalt  of  Berlin,  which  has  an  income  of 
£70,000  a  year  from  the  Government,  or  ten  times 
that  given  to  our  National  Pbvsical  Laboratorv. 


The  Bureau  of  Standards,  the  similar  institution 
in  the  United  States  of  America,  has  a  Govern- 
ment grant  of  £140,000. 

It  was  an  interesting  circumstance  that  Mr. 
Stoney 's  address  should  have  been  delivered 
■^^-ithin  a  few  days  of  the  issue  of  the  first  annual 
reports  of  the  Privy  Council  Committee  and  the 
Advisory  Council  appointed  to  cany  out  the 
scheme  initiated  la'st  year  by  the  Government  for 
the  promotion  of  scientific  research  in  relation  to 
trade  and  mdustry.  Summarising  the  conditions 
which  appear  to  tiiem  necessary  for  the  success 
of  their  work,  the  council  point  to  the  necessity 
foi'  a  lai'gely  increased  supply  of  com.petent 
I'esearchers,  and  a  hearty  spirit  of  co-operation 
among  all  concerned — men  of  science,  men  of  busi- 
ness, working  men,  pi-ofessional  and  scientific 
societies,  universities  and  technical  colleges,  locTil 
authoi'ities  and  Government  departments.  Neither 
condition  «'ill  be  effective  without  the  other.  The 
first  cannot  be  secured  rapidly  at  any  time,  aud 
for  the  moment  is  out  of  the  question.  As  regards 
the  second  condition  of  success,  progress  in  co- 
operative effort  is  undoubtedly  being  made  in 
many  directions.  But  there  are  specially  strong 
reasons  for  more  co-operation  between  the  various 
British  finns  in  each  industry  and  between  the 
industries  and  the  State  in  the  furtherance  of 
reseai'ch.  In  our  ojjinion  finance  is  at  the  root 
of  the  matter,  and  the  serious  problem  that  will 
arise  after  the  war  can  only  be  solved  by  larger 
State  grant-s  to  colleges  to  be  used,  in  part  at  any 
rate,  as  reseai'ch  studentships,  and  by  largely 
inci'eased  financial  aid  for  research  work  in  each 
of  the  other  directions  above  indicated. 


Water  Supplies 
in  Scotland. 


We  have  on  a  former  occasion 
discussed  in  these  columns  the 
desirability  of  the  establishment 
of  a  central  water  authority  for  England  and 
Wales  with  a  view  to  secmung  a  more  equitable 
utilisation  of  the  available  sovu'ces  of  supply,  and 
we  now  turn  to  the  almost  equally  important  ease 
of  the  Scottish  \\ater  supplies.  In  Scotland,  as 
in  England,  the  present  system  by  which  power 
to  take  supplies  is  stained  in  each  case  by  an 
application  to  Parliament  or  by  Provisional  Order 
under  the  Private  Legislation  Procedure  (Scot- 
land) Act,  1899,  is  apt  to  work  unfairly  in  more 
than  one  way.  In  the  first  place  open  competi- 
tion for  the  sources  of  supply  is  bound  to  give  an 
advantage  to  the  larger  and  wealthier  towns.  On 
the  other  hand,  the  practice  of  giving  the  smaller 
local  authorities  on  the  route  of  the  main  pipe- 
line the  right  to  demand  a  supply  from  the  pi'o- 
moters  of  a  large  undertaking  not  infi-equently 
operates  unfairly  against  the  larger  authority. 
The  general  principle  of  affording  these  ancil!ar;v 
supplies  en  route  is  both  fair  and  economical,  but 
experience  has  shown  that  the  right  to  demand 
them  is  often  obtained  when  they  are  not  wanted 
or  used,  and  the  considerable  expense  incurred 
in  installing  «-orks  so  as  to  be  able  to  meet  the 
demand,  if  it  should  be  made,  is  entirely  wasted. 
Another  undesirable  result  of  the  present  mode  of 
proceeding  arises  in  cases — not  infrequent — where 
two  adjoining  local  authorities  take  separate 
supplies  of  water  from  neighbouring  sources 
when  a  sufficient  supply  for  both  communities 
could 'have  been  obtained  from  one  source  at  a 
veiy  considerably  reduced  expenditure. 

In  the  Journal  of  State  Medicine,  Mr.  John  L. 
Jack,  the  town  clerk  of  Dunfermline,  who  has  had 
considerable  experience  of  the  defects  of  the  pre- 
sent sj^stem  of  allocating  the  sources  of  water 
supplj''  in  Scotland,  urges  the  desirability  of 
reforms  in  the  directions  indicated.  It  will  be 
remembered  that  in  1910  a  Bill  was  introduced 
into  Parliament  having  as  its  main  object  the 
provision  for  further  control  over  the  sources  of 
supply  in  England.     The  Bill  was  referred  -to  a 
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Joint  Select  Comniitteo,  and  it  is  interesting  to 
Ix-ar  in  mind  that  this  crimmittee,  aft^r  full  con- 
sideration, embodied  in  their  i-eport  a  definite 
expression  of  opinion  that  any  local  authority  ask- 
ing for  a  supply  in  ^r«;/wV((  should  be  obliged  to 
enter  into  a  definite  obligation  to  taJce  or  pay 
for  the  supply  so  demanded.  In  the  last  pm-a- 
gi-aph  of  their  report  the  rommittee  m-ge  the  need 
for  a  survey,  at  once  comiirohensive  and  in  detail, 
of  the  wat-er  supplies  and  water  needs  of  the 
country,  and  for  the  ad(ij)tion  of  measures  for 
conserving  the  supply  and  disposing  of  it  to  the 
best  advantage.  Such  a  policy  is  becoming 
increasingly  necessary  l)oth  for  Scotland  and 
England,  and  it  is  to  be  hoped  that  an  early 
opportunity  may  be  taken  of  cai-ryiug  it  into 
effect  on  tlie  t.erniinatimi  of  the  war. 


Tu„  n..i,i  „  I"    itcordlng    the    fact    that 

The   Dublin  ,,  ,       ,  ■     ,, 

T„,.,„   ni,>„_.„„  tinxc  I.Hal  men,  m  tlie  persons 
Town  Planning  -  -     '^        - 

Designs. 


)f  I'ldf.  Abercrombie,  Mv 
Sydne.v  A.  Kelly,  and  Mr. 
Arthur  J.  Kelly,  had  l)eeii  awaa-ded  the  prize 
in  the  replaiming  of  Dublin  .competition,  the 
Liverpool  Post  reminds  us  tliat  this  particular 
scheme  is  really  the  fir>.i  town  planning  competi- 
tion for  any  capital  citA  in  the  British  Isles,  the 
others  having  been  schemes  merely  for  laying 
out  or  relaying  portions  nf  a  cJt>y  or  district.  It  is, 
of  course,  a  fallacy  to  suppose  that  tlie  competi- 
tion had  its  origin  in  tin-  recent  regrettable  events 
in  Dublin.  These  events  had  an  influence  in 
hastening  the  decision  of  the  assessors,  but  the 
fact  remains  that  the  niovemenfc  emanated  from 
Lord  Aberdeen,  and  fullMued  upon  a  HoyarCom- 
mission  on  the  rehousiui,'  i|uestion  in  DubUu  wbicli 
sat  before  the  outbreak  nf  the  wai".  The  writer 
of  the  article  states  tiiat  the  dominating  idea 
embodied  in  the  Al)erer<>mbie-Kelly  plans  has 
been  the  creation  of  a  new  central  area  and  traffic 
centre  on  a  site  now  occupied  by  derelict  property. 
For  such  a  traffic  centre  there  is  an  urgent  need 
in  Dublin,  inasmuch  a.s  Sackville-slreet,  the  lead- 
ing thoroughfare — Iai'gel\  a  monumental  street — 
fails  to  provide  the  necessary  space  for  traffic 
circulation,  especially  for  tramcar  traffic.  Right 
in  the  heart  of  this  central  area  it  is  proposed  to 
build  a  central  tenninus  for  all  the  railwa;f  lines 
entering  Dublin.  At  present  the  respective 
termini  are  wide  apart,  and  one  or  two  are  incon- 
venient of  access.  On  tliis  central  area  all  tiie 
main  streets  are  to  cony -rge,  and  in  addition  there 
are  to  be  two  or  three  new  outlets  to  the  suburbs, 
ius  well  as  a  new  and  picturesque  Mall  connecting 
n|)  riuenix  Park  with  the  city  proper.  The  suc- 
cessful competitors  iiave  also  dealt  with  the 
housing  question  by  a  large  building  scheme  to 
accommodate  quay  workers  on  lines  already 
adopted  in  Ijiverpriol,  and  have  allowed  for 
suburban  development  in  three  other  places,  also 
j)roviding  for  a  reclainatiun  scheme  in  Dublin  Bay 
and  an  extension  of  the  docks.  Mr.  Sydney  A. 
Kelly,  who  with  his  cousin  Mr.  Arthur  J.  Kelly 
and  Prof.  Abercrbmbie  share  the  prize-winning 
honours,  are  to  bo  congratulated  upon  their  suc- 
cess. The  first-mentioned  gentleman  has  already 
done  town  planning  woik.  lii  conjunction  with 
the  city  engineer  of  Livei  pool,  Mr.  J.  A.  Brodie, 
lie  laid  out  Queen 's-drive,  a  well-known  avenue 
on  the  outskirts  of  that  city,  and  others  of  his 
schemes  are  said  to  !»■  distinguished  for  their 
technical  skill,  i)racti(;il  Icnowledge,  and  progres- 
sive thought.  The  de-iuns,  we  may  state,  will  be 
exhibited  for  public  inspection  at  a  town  planning 
exhibition  to  be  held  in  Dublin  at  an  early  date. 


Responsibilities 
of  Municipalities. 


1)1  liis  report  covering  the 
yeai  ended  June  30th  last, 
Mr,  'i.  S.  Burt  Andrews,  the 
town  engineer  of  Johannesburg,  has  a  note  with 
regard  to  two  interestii  -^  cases  which  have  been 
decided  by  the  Supi'euic  Court — the  one  as  to  bis 


council's  liability  in  the  diversion  of  storm  water, 
and  the  other  tlie  liability  for  the  maintenance 
and  care  of  public  roads.  In  the  former  case  the 
Court  held  tha,t  a  ininiicipality  is  entitled  to  con- 
struct drains  and  to  divert  thereby  the  natural 
flow  of  water,  and  that  in  so  doing  it  will  not  be 
liable  if  no  greater  burden  bo  placed  on  private 
property  either  as  regards  the  quantity,  velocity 
or  direction  of  the  water  which  in  tlie  ordinaj-y 
course  of  nature  would  flow  over  such  property. 
The  other  case  is  one  in  which  a  cyclist  collided 
with  some  stones  on  an  uninacadamised  road,  and, 
in  eonse(|ueiice,  received  injury  to  the  tliigh.  The 
Court  held  that  the  law  imposed  no  greater 
liability  upon  a  municipality  for  failure  to  keep 
in  repair  the  ordinary  surface  of  a  properly  con- 
structed or  repau-ed  road  than  in  respect  of  a  road 
which  had  never  been  the  subject  of  municipal 
ojierations.  These  judgments  are  of  the  utmost 
importance  to  this  department,  as  they  clearly 
define  the  council's  liability  on  the  questions  of 
storm  water  and  roads.  The  question  raised  in 
the  former  case  has  not,  so  far  as  we  remember, 
l)een  the  subject  of  any  decision  in  the  English 
Courts.  Tlie  principle  tliat  there  is  no  right  to 
tlie  natural  flow  of  underground  water  wliicli  is 
not  in  a  defined  cliannel  is  well  established ;  but 
tlie  Johannesburg,  case  is  the  reverse  of  this,  and 
will  form  a  useful  iireci^dent  to  any  local  authority 
that  may  be  sued  in  respect  of  damage  duo  to  an 
incretiscd  flow  brought  aliout  by  drainage  works. 
The  case  of  the  injured  cyclist,  although  of  local 
importance,  is  not  of  sucli  great  interest  in  this 
country,  wliere  the  principles  of  liability  on  the 
part  of  highway  authorities  for  negligence  are 
fairly  clearly  defined.  It  is  obvious  that  no  action 
for  negligence  founded  on  non-repair  can  succeed 
against  a  highway- authority  in  respect  of  a  high- 
way for  the  repair  of  which  they  are  not  respon- 
sible ;  and  in  the  case  of  highways  for  which  they 
are  responsible,  the  broad  principle  that  they  are 
liable  for  acts  of  misfeasance,  but  not  for  acts,  of 
mm-fensance,  is  well  establisiied,  although  often 
dillicnlt  (<)  apply  to  the  facts  of  individual  cases. 


Surveyors 
and  Petrol. 


There  is  still  considerable  dis- 
satisfaction with  the  allocation 
of  petrol  supplies  since  the 
census  was  taken  some  M'oeks  ago.  We  have 
already  called  attention  to  the  totally  itiadcquate 
allowances  made  to  surveyors  whose  consumption 
of  the  precious  spirit  is  wholly  or  nniinly  due  to 
the  performance  of  inj]iortant  public  duties  which 
necessarily  entail  much  travelling  Ivy  road,  and 
particulars  of  another  example  have  reached  us. 
Our  coiTospondcnt  is  a  district  surveyor  responsible 
for  2()()  miles  of  district  and  80  miles  of  main 
roads,  maintained  by  contract,  in  a  very  hill.y 
neighbourhood  in  which  labour  is  scarce  in  con- 
sequence of  the  wai'.  Ho  made  out  a  petrol  return 
asking  for  the  honest  low  minimum  of  12  gallons 
])er  month,  and  in  due  course  received  an  intima- 
tion that  (>  gallons  per  three  months  had  been 
allotted.  He  replied  asking  whether  an  en-or 
had  been  made  or  whether  it  was  that  he  had 
been  wrongly  classified,  ax  his  "  innning  "  was 
entirely  on  district  supervision.  I'Kiinately  a 
reply  was  received  to  tliu  effect  that  n(j  luore  than 
()  gallons  could  be  allowed.  If,  as  we  fear,  this 
case  is  typical  of  many  others,  the  position  is 
certainly  astonishing.  The  total  amount  of  petrol 
applied  for  was  so  far  in  excess  of  last  year's  con- 
sumption as  to  demonstrate  the  existence  of  wide- 
spread dishonest^'  in  making  out  the  returns. 
The  nett  result  seems  to  be  that,  while  pleasure 
riding  in  private  and  public  vehicles  continues  to 
a  large  extent,  the  one  class  of  public  officials 
whose  work  renders  motor  locomotion  a  virtual 
necessity  cannot  obtain  sufficient  to  enable  them 
to  caiTy  out  their  duties.  Cannot  the  question 
be  raised  again  in  tlio  House  of  Commons  after 
the  recess '/ 
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Eastville  Refuse  Destructor,  Bristol. 


For  several  years  past  the  city  of  Bristol  has  been 
a  noteworthy  centre  of  activity  in  fevro-concrete  con- 
struction of  all  lunds.  The  introduction  of  the 
Mouchel-Hennebique  system  in  the  city  was  due  to 
Mr.  W.  Y.  Armstrong,  the  Great  Western  Railway 
New  Works  engineer,  under  whose  direction  an 
important  wharf  was  iiuilt  to  carry  railway  traffic  in 
the  year  1903.  Tliis  work  was  followed  in  190-1  by 
Brandon  Wharf,  constructed  for  the  city  council, 
under  Mr.  T.  H.  Yabbicom,  m.inst.c.e.,  then  city 
engineer,  and  Canon's  Marsh  transit  sheds  for  the 
Bocks  Committee  of  the  corporation,  under  Mr.  W. 
W.  Squire,  m.inst.c.e.,  their  engineer. 

Among  other  public  works  carried  out  in  ferro- 
concrete during  succeeding  years  may  be  mentioned 
granaries,  transit  sheds  and  other  works  at  Avon- 
mouth  (1907-11)  for  the  Docks  Committee,  the  river 
Frome  covering  (1906),  foundations  for  a  large  elec- 
tricity transformer  station  (1907),  under  Mr.  H. 
Faraday  Proctor,  m.i.e.e.,  the  city  electrical  engineer. 
Fishponds  Schools  (1910)  for  the  Education  Com- 
mittee, from  the  architectural  designs  of  Messrs. 
Rodway  and  Dening,  Chaplin-road  sewer  (1911),  and 
the    Eastville   refuse   destructor   works,    forming    the 


Fio.  1. — View    of    Approach    Viaduct,    Eastville    Destructor 


subject  of  the  present  article.  In  addition  to  the 
foregoing,  a  large  number  of  important  structures 
have  been  constructed  on  the  Mouchel-Hennebique 
system  in  Bristol  and  neighbourhood  for  hospital 
and  water  authorities,  the  Great  Western  Railway, 
industrial  companies  and  others. 

The  Eastville  refuse  destructor  station  of  the 
Bristol  City  Council  includes  a  long  ferro-concrete 
approach  viaduct,  tipping  platform,  destructor  build- 
ing and  chimney,  shaft  foundations,  and  clinker 
plant  foundations. 

The  station  is  situated  on  the  outskirts  of  the  city, 
a  part  view  of  the  approach  viaduct  being  reproduced 
as  Fig.  1. 

Fig.  2  is  a  general  plan  showing  the  form  of  the 
viaduct,  which  commences  at  the  bridge  indicated 
on  the  left-hand,  making  a  right-angled  bend  of 
26  ft.  6  in.  radius  about  the  middle  of  its  length  and 
terminnting  at  the  tiiiping  platform  over  the  main 
flue  between  the  destructor  building  and  the  chimney 
stack. 

Commencing  with  two  curved  wing  walls,  forming 
an  easy  approach  from  the  bridge  and  road,  the 
ferro-concrete  viaduct  is  22  ft.  6  in.  wide  over  all, 
having  a  roadway  18  ft.  wide.  It  proceeds  in  a 
straight  line  for  a  lengtli  of  90  ft.,  after  which  comes 
the  right-angled  bend,  measuring  45  ft.  along  the 
inner  .side,  95  ft.  along  the  outer  side,  and  70  ft.  on 
the  centre  line.  The  remainder  of  the  viaduct  is 
120  ft.  in  length,  the  hist  two  bays  l>eing  widened  to 
connect  up  with  tlie  tijiping  platform,  as  shown  in 
the  small  plan  at  the  left-hand  of  Fig.  2. 


Various  sections  of  the  viaduct  are  given  in  Fig.  3. 
Referring  to  the  longitudinal  sections  A-B  and  C-D, 
it  will  be  seen  that  the  entire  structure  is  founded 
on  ferro-concrete  piles,  12  in.  square  in  cross-section, 
driven  to  a  depth  averaging  about  26  ft.  below  the 
original  level  of  the  ground,  those  in  the  first  portion, 
90  ft.  in  length,  lieing  spaced  22  ft.  6  in.  apart  centre, 
those  in  the  curved  portion  being  about  15  ft.  apart 
on  the  inner  side  and  23  ft.  9  in.  apart  on  the  outer 
side,  and  those  in  the  remainder  of  the  length  being 
22  ft.  apart,  with  the  exception  of  the  two  end  bays, 
where  the  piles  are  spaced  at  intervals  of  18  ft.  and 
14  ft,  respectively. 

At  a  height  corresponding  with  the  average  ground 
level,  the  two  lines  of  piles  are  connected  by  hori- 
zontal bracings,  8  in.  wide  by  14  in.  deep,  and  above 
these  the  piles  are  carried  up  as  columns  for  the 
support  of  the  decking  beams. 

The  two  lines  of  piles  are  sjiaced  17  ft.  6  in.  apart, 
the  width  of  22  ft.  6  in.  being  provided  by  cantilever 
extensions    of    the    transverse    deck    l>eams.      These 
meml.>ers  are  10  in.  wide  by  24  in.  deep,  their  outer 
ends  carrying   the   railing   bases   and   the   kerbs   for 
the   roadway.    There   are  three   series   of  continuous 
longitudinal    beams,    7    in. 
wide    by    17    in.    deep,   the 
two  outer  lines  l>eing  sup- 
ported by  the  pile  columns, 
and  the  inner  line  by  suc- 
cessive   transverse    beams. 
The   decking   is  completed 
by     secondary     transverse 
beams,   and    a    continuous 
slab,  3i  in.  thick,  on  which 
,  is  laid  a  ijavement  of  9-in. 

by  4-in.  by  3-in.  Jarrah 
wood  blocks.  These  details 
are  further  illustrated  by 
the  sections  E-F,  and  G-H, 
and  by  the  enlarged  draw- 
ings of  tlie  road  con- 
struction. 

It  will  be  noticed  that 
the  viaduct  i^rovides  for 
ihe  raising  of  the  ground 
level  along  the  entire 
length,  and  the  formation 
of  an  embankment  at  the 
aijproach  where  the  wood 
paving  is  laid  on  a  concrete 
Ijed  over  the  filling. 

Fig.  4  is  a  jjlan  of  the 
ferro-concrete  foundations 
for  the  destructor  building, 
main  flue  and  chimney 
shaft.  The  work  consists 
essentially  of  a  foundation 
raft  for  the  unifoni  distribution  of  the  load  over  the 
soil,  ,and  the  raft  receives  auxiliary  support  from  a 
number  of  ferro-concrete  piles,  thus  ensuring  absolute 
seeurit"y  from  any  risk  of  settlement  or  undue  strain 
on  any  part  of  the  raft.  The. positions  of  the  piles 
and  the  arrangement  of  the  beams  in  the  raft  are 
shown  clearly  by  the  drawing  reproduced. 

The  main  portion  of  the  foundation  is  that  under 
the  destructor  building,  measuring  115  ft.  6  in.  long 
by  76  ft.  8  in.  wide.  As  the  loads  to  be  carried 
include  a  superload  of  2  cwt.  per  square  foot  and  con- 
centrated loads  ranging  from  2  tons  up  to  32  tons, 
the  spacing  of  the  piles  is  not  absolutely  uniform, 
and  for  the  same  reason  the  dimensions,  as  well  as 
the  spacing  of  the  main  and  secondary  beams,  are 
varied  somewhat  with  the  object  of  securing  maxi- 
mum stability  and  economy. 

Between  the  main  foundation  and  that  for  the 
chimney  shaft  is  the  raft  carrying  the  main  flue, 
this  raft  being  about  35  ft.  by  25  ft.  6  in.  wide.  The 
chimney  shaft  foundation  is  19  ft.  square,  and  con- 
sists of  a  slab,  9  in.  thick,  stiffened  by  four  ribs,  and 
supported  on  sixteen  piles  in  four  rows. 

All  the  piles  are  driven  down  to  a  bed  of  marl, 
encountered  at  an  average  depth  of  28  ft.  below  foun- 
dation level.  The  sections  reproduced  as  Fig.  5  will 
give  the  reader  some  idea  of  the  unusual  conditions 
to  be  complied  with  in  the  design  of  the  foundations. 
Fig.  6  contains  a  plan  and  sections  of  the  founda- 
tions for  the  clinker  plant-housa  attached  to  the 
destructor  station.  Measuring  76  ft.  long  liy  8  ft.  6  in. 
wide,     the     foundation     is     somewhat     similar      in 
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character  to  those  previously  described.  In  addition 
to  a  superload  of  2  cwt.  per  square  foot  on  part  of 
the  foundation,  concentrate  1  loads  up  to  33  tons  have 
to  be  carried  by  some  of  the  piles  and  beams. 

After  completion  of  the  t  pping  platform,  official 
tests  were  conducted  in  the  presence  of  Mr.  G.  E. 
Ford,  deputy  city  eugiiioer;  Mr.  Wilson,  district 
survevor:    Mr.  Edmund  J.   Cullis,  assoc.m.inst.c.e.. 


Xo.  2.  and  on  removal  of  the  load  the  beam  returned 
to  its  original  form,  showing  an  entire  absence  of 
permanent  deflection. 

The  specification  permitted  a  maximum  deflection 
of  iVin.,  equal  to  very  nearly  ^^^  of  the  span,  whereas 
the  actual  deflection  of  :vVin.  amounted  to  onlyj^'^^  of 
the  span. 

.V  further  test,  conducted  on  one  of  the  secondary 
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I.— Ge.nicral  Plan  op  Approach         Viaui'Ct.    IOastville    Destructor. 


district  engineer  to  Mes.-rs.  1,.  G.  Moucliel  &  Partners, 
Limited;  and  Mr.  H.  Hoyle,  represent. ng  the  York- 
shire Hennebique  Contract. ng  Company,  Limited,  of 
Leeds,  who  were  the  contractors  for  this  portion  of 
the  work. 

Measurements  of  deflection  in  a  selected  main  beam 
were  taken  by  means  of  three  Mouchel  pattern  instru- 
ments.   This  beam  extend.^  from  a  column  to  one  of 


beams  extending  between  the  main'  beams  and  wall, 
and  having  a  clear  .s])an  of  12  ft.  6  in.,  resulted  in 
a  maximum  deflection  of  j'j  in.  at  the  centre,  equal  to 
js'joOf  the  span,  as  compared  with  the  deflection  of 
iin.,  equal  tOj.^jof  the  span,  allowed  by  the  specifi- 
cation. In  this  case  also  there  was  an  entire  absence 
of  permanent  deformation. 
ISvo   months   later    the  portion    of    the    approacli 
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Fig.  .'1.— Sections   of   Approacu    Viaduct,   Eastville   i)EsTRUCTOR. 


the  outer  walls,  and  ha-  a  clear  span  of  14  ft.  One 
instrument  (No.  1)  was  phied  3  ft.  from  the  column, 
another  (No.  3;  3  ft.  fro:ii  the  wall,  and  the  third 
(No.  2)  beneath  the  midd'-  of  the  span. 

Under  a  uniformly  di-'- buted  load  of  2  cwt.  per 
square  foot  the  maximui,  deflections  were  ^V  in.  for 
instruments  Nos.  I  and  ■'>,  and  »V  in.  for  instrument 


viaduct  represented  in  Fig.  7  was  tested  in  the 
presence  of  Mr.  G.  E.  Ford,  Mr.  Harding,  and  Mr. 
F.  Wilson,  representing  the  city  engineer's  depart- 
ment. Mr.  W.  H.  WilKams,  clerk  of  works,  and  Mr. 
Edmund  J.  Cullis,  repre.-enting  Messrs.  L.  G.  Mouchel 
&  Partners,  Limited. 
The  test  load  prescribed  was  a  lorry   representing 
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a  weight  of  8  tons  on  four  wheels.  Defleetomolers 
Nos.  1.  2  and  3  were  placed  under  three  of  the  trans- 
verse l>eams,  measuring  16  ft.  6  in.  clear  between  the 
supporting  columns.  . 

With  the  load  at  a  standstill  over  Instrument 
No.  2,  the  maximum  deflections  recorded  were  as 
follows:  No.  1  Instrument,  jig  in.;  No.  2  Instrument, 
55  in. ;   No.  3  Instrument,  yJijin. 

When  the  load  was  moving  the  maximum  deflec- 
tions at  the  same  points  were  Jj  in.  at  all  three 
instruments. 

The  contract  conditions  provided  for  a  maximum 
deflection  of  fj-in.,  or  ^hu^^  the  span,  which  is  twenty- 
one  times  the  deflection  actually  developed  under  the 
test  load. 

Instrument  No.  4   was   placed  beneatli  one   of   the 


construction  were  prepared  by  Messr.*.  L.  G.  Mouchel 
&  Partners,  Limited,  of  Westminster.  The  contrac- 
tors for  the  approach  viaduct  and  tipping  platform 
were  the  .Yorkshire  Hennebique  Contracting  Com- 
pany, Limited,  of  Leeds,  and  Messrs.  Hobrough  & 
Co.,  of  Gloucester,  were  the  contractors  for  the  foun- 
dations of  the  destructor  buildings. 


ABERDEEN  CORPORATION  WATERWORKS. 


PUMPING  COSTS. 

Tn  the  annual  report  of  Mr.  C.  H.  Roberts,  the 
city  water  euigineer  of  Aberdeen,  an  abstract  of  which 
appeared  in  our  issue  of  last  week,  some  interesting 
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secondary  longitudinal  beams  carried  by  two  main 
transverse  beams,  the  member  in  question  having  a 
clear  span  of  18  ft.  )>etwe'en  supports,  and  when  under 
tlie  moving  load  of  8  tons  it  showed  a  maximum 
deflection  at  the  middle  of  j'^  in.,  or  yjlrr^  .of  the  span 


particulars   are   given   of    the  operating   expenses   at 
the  Cults  steam  pumping  station. 

In  (he  twelve  months  covered  by  the  report  the 
quantity  of  water  pumped  was  585,294,164  gallons,  the 
costs  being  as  follows:  Wages,  £286;  coal.  £890;  stores. 
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Fig.  5.— Sections   op  Foundations   for   Ea.stville   Destructor    Building. 


as  compared  with  :1  in.,  or  5!^  of  the  span  permitted 
by  the  specification,  Tliis  result  and  the  absence  of 
permanent  deflection  sufficiently  denote  the  large 
surplus  of  strength  and  ela.sticity  provided  by  tlie 
construction. 

The  works  were  designed  by  Mr.  T.  H.  Yabbicum. 
M.iNST.c.E.,  when  city  engineer  of  Bristol,  and  exe- 
cuted under  the  direction  of  Mr.  Lessel  S.  McKenzie, 
M.INST.C.E.,  who  has  succeeded  to  tlie  position  of 
city  engineer.    Working  drawings  of  the  ferro-concretc 


materials,  &c.,  £53;  total,  £1,229.  Tliis  represents  a 
rate  of  42s.  per  1,000,000  gallons. 

Althougli  the  cost  of  coal  per  ton  lias  very  consider- 
ably increased  during  the  war,  it  is  satisfactory  to 
note  that  the  actual  consumption  per  1,000,000  gallons 
pumped  has  steadily  decreased.  The  figures  for  the 
last  six  years  are  1-67,  1-64,  1-42,  1-41,  1-41  and  r39tons. 

At  the  hydraulic  pumping  station  27,468,315  gallons 
of  water  were  puinjied  at  a  total  cost  of  £80  or 
.£2  18s.  3d.  per  1,000,000  gallons. 
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WAR  AND  THE  HOUSING  PROBLEM. 


DISCUSSION  AT  SCOTTISH  SANITARY  ASSOCIATION 
CONGRESS. 

On  Friday  last,  at  the  conchidini;  sit'ing  ot  the 
annual  congress  of  the  Iiu  orporated  Sanitary  A.'=socia- 
tion  o'  Scotland.  Coimcillor  Willian;  Graham,  m.a., 
Edinburgh,  in  the  afteninan  introdueed  a  discus.-ion 
on  "  War  and  the  Economic  Aspects  of  the  Housing 
Problem."  It  was  unnecessary,  he  said,  to  do  more 
than  mention  the  admitted  evils  which  everywheiv 
attended  bad  or  deficient  liousing.  Every  year  tubei- 
culosis  reaped  its  enormous  and  tiasic  harvest.  In- 
fantile niortiility  provided  painful  statistics.  In  St. 
Leonard's  Ward  in  Edinlmrgh  tlie  rate  in  1915  wa^ 
189  per  I.tKX)  births,  compared  with  45'4  in  a  well- 
housed  ward  like  Merchiston.  With  statistics  like 
these  in  all  large  centre.-,  a  declining  birth-rate,  and 
the  ravages  of  war,  this  was  not  the  age  for  weak-kneed 
action  in  housing  reform.  Writers  and  thinkers  ot 
all  shades  of  opinion  were  now  convinced  that  it  was 
only  the  great  machiiier>  and  resources  of  the  Stat<' 
which  could  effectively  face  a  problem  which  had 
largely  cea.sed  to  l>e  kxal  .uid  was  now  really  national 
in  character.  If  the  money  was  found  by  the  Stale 
any  local  authority  mi-jlit,  under  the  Housing  and 
Town  Planning  Act,  WV.  as  applied  to  Scotland. 
lx)rrow  money  with  a  pei  iod  of  redemption  up  to  80 
years.  The  choice  wliicli  laced  ns  as  a  people  to-day 
was  the  plain  one  of  spending  public  money  m\  good 
housing,  or  spending  it  in  the  treatment  of  consuni))- 
t:on  and  other  disease,  ami  provision  for  crime  in  the 
crowded  areas. 

Mr.  W.  E.  Whyte.  Middle  Ward  District  Conunittce. 


oist  too  niueh  money.     In  economy  in  building  hou^e? 
luigland  was  far  ahead  of  us. 

CbunoiUor  Wheatley,  Glasgow,  said  he  hoped  tlic.v 
vould  not  think  Mr.  Fyfe  represented  the  feelings  of 
the  people  of  Glasgow  on  the  problem  of  housing. 
Since  1914  they  had  practically  doubled  wages,  but 
unless  they  could  control  not  only  the  wages  but  the 
things  that  the  wages  had  to  buy  they  might  as  well 
let  things  alone.  AH  the  things  provided  in  sanatoria 
--airv   liedrooiiis,   beautiful   surroundings,   noiirisbiu'.; 
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Fig.  7. — Diagram   of   Test   Area   in    .Vpproach 
Viaduct,   Eastville  Destbuctor. 

IV  od,  and  medical  su)iervi3ion— should  be  provided  in 
the  people's  homes. 

Mr.  J.  Walker  Smith,  town  jilanning  engineer  to 
the  Local  Government  Board,  said  the  housing  con- 
ditions in  industrial  communities  in  Scotland  were 
worse  tlian  in  any  other  part  of  the  Unitsd  Kingdom, 
with  the  possible  exception  ot  Dublin.  The  English- 
man paid  12  per  cent  more  rental  than  the  Scotsman, 
but  got  42  per  cent  better 
value  for  his  money.  The 
tenement  method  of  housing 
was  an  extravagant  system. 
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Fig.  6.— Plan 


TTON   OF   Clinker    PlaiNt 
Destructob. 


who  lolloived,  gave  detail.-  of  the  housing  scheme 
carried  out  by  his  committee.  They  bad  erected  I5<J 
cottage  dwellings,  and  weie  in  the  course  of  erecting 
other 200  cottages.  The  prevailing  conditions  were  now 
such  that  Government  .slioii'id  be  called  on  to  assist  local 


authorities  with  a  moneta 
ditions  returned.  The  v;\m 
initted  to  local  authoritie- 
to  l>e  preserved  housin_' 
provided. 

Mr.  William  Ross  Youi 
to  the  Middle  Ward,  gave 
ing  scheme  referred  to. 

ECONOMV    I 

Mr.  Peter  Fyfe,  Glasgr- 
independence  would  be 
for  hou<iing.    Rather  wai 
working  men   to  pay  an 
men's  houses  in  Glasgow 


ry  grant  until  normal  con- 
of  public  health  was  coni- 

,  and  if  public  health  was 
acoommodation    must    be 

g.  town  planning  engineer 
lurther  details  of  the  build- 

\    BUILDING. 

'  .  said  he  thought  Scottish 

uainst  any  form  of  subsidy 

.-hould  be  raised  to  enable 

necessary  rent.       Working 

A  ere  far  too  substantial,  and 


Electric  Tramway  Trac- 
tion. (By  Albert  D. 
(iroatorex.  Post  free, 
2s,  8d.  St.  Bride's  Press, 
Limited,  24  Bride-lane, 
E.G.).—"  Will  be  of  .service 
to  tlio.sc  who  wish  to 
obtain  some  general  know- 
ledge regarding  electric 
tramway  .systems."  —  EUc- 
tr'u-al  Ifcvicw. 

Bristol  Electricity  Profits. 

—The  annual  report  of  the 
Bristol  Electrical  Com- 
mittee shows  a  nett  profit 
of  £7,911,  out  of  gross 
receipts  amounting  to 
£132,928.  With  the  balance 
brought  forward  and  an 
adjustment  of  income-tax 
there  is  apparently  a  sur- 
plus in  hand  ot  £15,721. 
As  a  matter  of  fact  £6,429 
of  that  sum  has  been 
spent  on  work  not  charge- 
able to  loan  account,  in- 
cluding £2,391  allowances 
to  men  serving  with  the 
Colours.  The  £15,721  is 
thus  reduced  to  £9,292, 
which  is  carried  forward. 
Tlie  Future  of  British  Engineering  Works.— In  view 
of  the  national  promiinrn/e  of  the  engineering  industry 
the  Lord  Mayor  is  convening  a  public  meeting  at  the 
Mansion  Hou,se  at  3  p.m.  on  Wednesday,  September 
2<)th,  to  discuss  future  trade  policy  with  special 
reference  to  the  economic  utilisation  of  the  engineer- 
ing works  of  the  nation  which  ha\'e  been  so  largely 
expanded  in  capacity  and  equipment  during  the 
[•ast  two  years.  The  organisation  of  the  meeting  is 
being  undertaken  by  tlio  British  Electrical  and  Allied 
Manufacturers'  Association,  with  the  support  of  the 
British  Engineers'  Association,  the  British  Empire 
Producers'  Organisation,  and  the  Engineering  and 
.Electrical  Sections  of  the  London  Chamber  of  Com- 
merce. Applications  for  tickets  of  admission  should 
be  sent  to  Mr.  T.  C.  Elder,  organising  secretary  for 
the  meeting,  B.E.A.M.A.  Offices,  36  Kingsway,  London, 
W.C.,  or  to  the  secretaries  of  any  of  the  above  organi- 
sations. 
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The  Use  of   Motor  Vehicles  in  IVIunioipal  Viork, 

MECHANICAL   v.   HORSE  TRACTION. 

By  H.  SHAW,  M.iNST.c.E.,  Engineer  and  Surveyor  to  the  llford  Urban  District  Council. 


tin  the  following  exhaustive  report,  prepared  for  the  information  of  the  Works  Committee  of  his 
council.  Mr.  Shaw  presents  a  mass  of  valuable  facts  and  figures  derived  from  the  experience  of 
various  municipalities,  and  from  his  own  knowledge,  as  to  the  advantages  and  disadvantages  of 
mechanical  versus  horse  traction,  and  discusses  in  detail  each  method  of  propulsion  in  order  to 
enable  the  committee  to  decide  whether  the  council's  work  can  be  carried  out  to  greater  advantage 
by  the  substitution   of  horse   labour  by   mechanical   traction.] 


Mechanical  traction  can  be  employed  in  a  variety 
of  waySj  and  is  being  increasingly  used  by  munici- 
palities in  street  and  road  works  of  all  kinds,  includ- 
ing watering  and  sweeping,  haulage  of  material, 
collection  of  house  refuse,  gully  cleansing,  sewer 
flushing,  &c.,  and  no  doubt,  under  suitable  condi- 
tions, is  found  to  be^  more  economical  than  horse- 
driven  vehicles,  especially  during  the  present  time, 
the  existing  circumstances  involving  a  shortage  of 
direct  labour,  difficulties  in  hiring,  and  an  increased 
cost  in  the  purchase  of  horses;  and  the  hiring  rates 
certainly  tend  towards  the  adoption  of  motor  traction. 

There  are  many  factors,  however,  which  have 
important  relationship  to  the  idtimate  success  or 
otherwise  of  the  working  of  mechanically  propelled 
vehicles,  and  contribute  largely  to  the  suitable  con- 
ditions. 

In  the  first  place,  the  districts  vary  considerably 
with  regard  to  the  road  surfaces  and  gradients.  In 
this  district  the  prevailing  conditions  are  advan- 
tageous for  mechanically  propelled  vehicles,  as  the 
road  surfaces  are  good,  and  the  whole  district  very 
level,  while  th©  traffic  conditions,  with  the  exception 
of  the  high  road,  are  favourable,  there  being  little 
traffic  to  be  contended  with,  and  the  vehicles  will 
not  always  be  stopping  and  starting. 

Secondly,  with  the  workshops  and  engineering 
appliances  under  the  council's  control,  the  faailities 
for  quick  repairs  are  excellent. 

Thirdly,  the  kind  of  work  or  services  to  be  under- 
taken by  traction  should  be  very  carefully  considered, 
as,  to  make  any  type  of  traction  profitable,  it  is 
ueQessary  to  avoid  very  short  journeys,  provide  good 
loading  and  discharging  facilities,  and  therefore 
mechanical  tippers  should  be  purchased  ia  every 
case.  . ' 

Fourthly,  it  is  also  essential  that  the  motors  should 
be  kept  continually  working;  in  fact,  the  greater  the 
number  of  hours  a  day  the  machine  is  actually  travel- 
ling, the  better  financial  results  will  be  obtained, 
and  therefor©  interchangeable  bodies  should  be  pro- 
vided, to  ensure  that  each  and  every  chassis  should 
not  wast©  time  standing  idle. 

It  is  also  most  important  tliat  full  loads,  up  to  the 
maker's  guaranteed  capacity,  should  always  be 
carried,  as  the  mileage  rat©  for  motor  vehicles  is 
greater,  generally  speaking,  than  horse  labour,  and 
it  is  only  by  carrying  heavier  loads  that  economy 
can  be  achieved ;  hence  the  greater  load  carried  the 
cheaper  is  the  carrying  cost  per  ton-mile. 

I  should,  however,  nets,  en  passant,  that  vehicles 
should  not  be  loaded  to  more  than  the  maker's 
guaranteed  nett  load  capacity. 

Further,  to  a  large  extent  the  success  or  otherwise 
of  the  motor  vehicle  depends  upon  the  state  of 
efficiency  in  which  it  is  maintained.  Probably  no 
piece  of  machinery  deteriorates  so  rapidly  as  a  motor 
vehicle,  if  neglected.  The  hard  work  required  of 
it,  the  enormous  vibration  to  which  it  is  subjected, 
th©  trying  conditions  due  to  dust  or  mud,  and 
stresses  unknown  in  stationary  machinery,  all  com- 
bine to  provide  the  worst  of  circumstances  to  which 
only  neglect  need  be  added  to  ensure  early  destruc- 
tion. It  is  consequently  significant  that  drivers — 
who  are  of  first  importance  from  this  point  of  view- 
should  be  exceedingly  capable  in  their  driving  capa- 
city and  in  their  knowledge  of  the  intricacies  of 
motor  vehicles. 

In  making  my  inquiries  from  municipalities  regard- 
ing their  experiences  of  mechanical  traction,  many 
expressions  of  appreciation  have  been  given  me, 
such  as,  "Have  given  and  continue  to  give  every 
satisfaction,"  "Tractors  very  satisfactory  in  every 
way,"  "  Has  proved  to  be  a  great  economy  and  con- 
venience, especially  for  long  journeys  and  in  street 
watering,"  "  If  worked  night  and  day  a  pronounced 
success,"  "  By  carefully  selecting  work  cartage  cost.= 
reduced  about  40  per  cent,"  "  Answers  its  purpose 


admirably,"  "  Efficiency  the  main  object,  and  I 
think  that  has  been  obtained,"  "Wagon  does  work 
of  three  or  four  horses,"  "There  is  no  doubt  about 
th©  advantage  of  these   vehicles  over   horses." 

It  has  also  been  found  by  private  firms  and  haul- 
age contractors,  after  many  ye^rs  of  experience,  that 
it  is  far  more  profitable  to  work  mehanieal  traction 
than  horse  work,  and  this  alone,  from  a  financial 
standpoint,  is  conclusive  evidence  of  the  superiority 
of  motors  in  this  respect  from  a  contractor's  point 
of  vi©w. 

In  some  cases  the  councils  purchase  the  machines 
outright,  and  assume  full  responsibility  for  main- 
tenance and  running  costs,  but  in  a  few  cases  arrange- 
ments have  been  entered  int©  with  contractors  on  a 
mileage  basis. 

I  believe  the  Brighton  Guardians,  for  instance, 
have  in  the  i)ast  hired  motor  vehicles  at  the  rate  of 
6d.  per  mile.  This  rate,  however,  is  being  increased 
to  9d. 

Th©  borough  of  Chelsea  have'  hired  from  the  Ley- 
land   Company  a  vacuum  gully   emptier. 

The  vehicles  in  us©  differ  considerably  as  to  the 
means  by  which  they  derive  their  motive  power,  such 
as  steam,  petrol,  electricity  and  petrol-electricity. 
Each  of  them  has  its  advantage  and  disadvantage 
when  compared  with  the  others,  according  to  the 
particular  kind  of  work  required  to  be  carried  out. 

The  question  of  whether  steam,  jjetrol,  electric  or 
petrol-electric  vehicles  should  be  adopted  still  remains 
open.  The  first  named  has  done,  and  continues  to 
do,  excellent  work,  and  the  tendency  to  fit  rubber 
tyres  to  th©  wheels  is  becoming  more  customary. 
Petrol  vehicles  have  a  large  following,  and  still  meet 
all  expectations.  As  regards  electrical  machines, the 
type  naturally  recommends  itself  to  thos©  respon- 
sible for  electricity  departments,  partly  because  they 
are  specially  conversant  with  its  principles,  but  par- 
ticularly because,  intelligently  applied,  it  can  be 
utilised  t©  equalise  the  load,  at  the  power  station, 
and  becomes  a  profitable  consumer.  Again,  in  con- 
nection with  such  work  as  the  removal  of  refuse,  the 
electric  vehicle  has  strong  points.  Thus,  for  instance, 
in  Paris  a  large  fleet  of  heavy  electric  lorries  is 
employed,  for  refuse  removal,  th©  power  required  for 
charging  th©  batteries  l>eing  obtained  from  the 
destruction  of  th©  refuse  itself,  and  consequently  in 
a  sense  is  available  without  charge  for  fuel. 

With  refereiroe  to  petrol-electric  vehicles,  these  are 
being  used  to  a  great  extent  in  connection  with 
omnibus  companies,  and  to  some  extent  by  munici- 
palities, and  I  believe  give  satisfaction.  The  elec- 
tricity is  derived  from  a  petrol-driven  engine. 

In  th©  Royal  Automobile  Club's  trials  in  1907  it 
was  shown  that  excellent  results  were  obtained  from 
petrol  vehicles  up  to  3  tons  capacity,  but  for  heavier 
loads  steam  had  the  advantage. 

Th©  following  are  a  few  of  the  better.-known  points 
in  regard,  to  each  kind  of  vehicle,  illustrating  to 
some  degree  the  advantages  and  disadvantages  which 
it  is  advisable  to  note. 

STEAM. 

Substantial  and  simple  in  construction,  easily 
worked. 

Reserve  of  power,  which  is  useful  on  a  steep 
gradient  or  bad  road. 

Only  in  rare  cases  is  it  impossible  to  complete  a 
journey  with  this  kind  of  machine  through  break- 
dovra. 

Heavier,  owing  to  weight  lOi  boiler  and  storage  of 
coal. 

Not  available  at  .short  notice,  as  it  takes  about 
sixty  to   seventy-five  minutes  to  get  up   steam. 

Wliile  standing  there  is  a  wastage  of  fuel,  as  steam 
must  be  kept  up,  and  the  driver,  in  addition  to  the 
machine,  is  standing  idle. 

A  supply  of  water  is  necessary  to  be  at  hand,  as 
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it  is  only  possible  for  this  vehicle  to  rxm  between  15 
and  20  miles. 

Boilers  require  to  be  washed  out  weekly,  and  sealed 
frequently,  thereby  lo^ing  at  least  one  day's  work 
each  week,  in  addition  to  about  one  hour  per  day 
^getting  up  steam). 

Two  men  required  to  uork  the  vehicle  (.driver  and 
stoker). 

The  former  must  be  uu  engineer. 

Annoyance  from  steam  and  noise,  vibration  of  pro- 
|.>erties.  and  consequent   complaints. 

Oil  troubles  and  qui<k  wearing  l>earings  from  leak- 
age of  steam  into  oiled  larts. 

Heavy  price  of  coal  in  this  district.    , 

TFTROL. 

Speedy,  and  can  be  tinned  out  at  shortest  notice. 

Quieter  running. 

Only  one  man  required  to  drive. 

Easier  wear  on  tyres  than  steam  vehicles. 

Self-contained. 

Xot  as  simple  in  construction,  more  easily  damaged, 
and  running  costs  increased  by  careless  driving. 

Can  be  used  to  best  advantages  over  long  distances. 

Kunning  costs  are  iucreased  where  continually 
stopping  by  wastage  of  fuel,  unless  engine  is  stopped, 
ami  strain  in  starting  un  working  parts. 

Slow  driving  a  disadvantage  in  many  ways. 


Mechanism  simple  in  character. 

Only  one  man  required  to  drive  this  type  of  vehicle. 

Quietness  in  travelling. 

Ueduced  fire  risks. 

Suitable  for  short  distances,  as  the  constant  stopping 
and  starting  of  the  vehicles  causes  no  wastage  of 
power  or  straining  of  mechanical  parts. 

For  certain  service,  where  the  stopping  distances 
are  comparatively  short  and  frequent,  electric  vehicles 
are  found  to  be  cheaper  to  operate. 

Easy  wear  on  tyres  and  vehicle. 

Use  of  our  electricity. 

Speed  slower. 

In  considering  this  typi-  the  least  size  of  battery  to 
obtain  efficiency  because  of  weight  is  an  important 
point. 

If  battery  is  run  down  through  oversight,  damage 
might  be  done  to  cells,  and  vehicle  might  also  be  left 
stranded. 

PZTHOL-ELECTRIC. 

This  is  a  machine  where  a  petrol  engine  is  engaged 
to  drive  a  dynamo  which  provides  power  to  electric 
motors  fitted  in  connection  with  the  back  wheels  of 
the  machine. 

Can  be  turned  out  quickly.  , 

Moderately  easy  wear  on  tyres. 

Only  one  man  required  to  drive. 

Xo  strain  in  starting  on  working  parts. 

Greater  speed  than  electric  vehicles. 

Requires  a  driver  witli  kn»wledge  of  this  type  of 
vehicle. 

Quick  in  running. 

Generally  more  complicated  in  construction  and 
design. 

In  the  employment  of  the  whole  of  these  vehicles 
there  seems  to  be  still  iM.im  for  progress  in  the  type 
of  bodies  for  various  classes  of  services,  and  also  as 
regards  quick  loading,  aliliough  I  believe  considerable 
attention  is  being  given  to  the  design  of  side,  end- 
tipping  and  interchangeable  bodies,  and  considerable 
improvements  have  bet'ii  and  are  being  made. 

I  may  here  mention  that  there  are  prospects  at  the 
end  of  the  present  crisis  of  further  developments  in 
respect  to  variety  and  standard  of  machines  to  be 
engaged  in  municipal  work. 

It  is  necessary  hero  ti>  deal  briefly  with  a  few  of 
the  pouits  previously  noted. 

In  respect  to  the  steam  vehicle  some  of  the  makers 
say  it  is  ordy  necessary  to  have  one  man  for  driviilg, 
and  that  an  assistant  is  unnecessary.  Also  that  the 
boiler  need  only  be  washed  out  once  in  twelve  days, 
and  that  it  is  quite  possible  to  obtain  the  necessary 
steam  from  coke  fuel. 

These  statements  are  r,p,  n  to  considerable  argument, 
and,  if  assuming  the-  second  man  is  necessary,  an 
outlay  has  to  be  made  without  any  equivalent 
advantage. 

It  is  only  possible  fer  a  steam  vehicle  to  run  from 
15  to  20  miles  with  one  (ill  of  water,  and  it  is  there- 
fore easy  to  assume  tli  it  the  driver  may  misgauge 
his  distance  and  find  himself  stranded. 

Adverting  to  the  peti'jl  vehicle,  the  makers  inform 
me  that  the  wastage  of  'ucl  during  stoppages  can  be 


easily  lessened  by  vunning  the  engine  on  a  smaller 
carburettor  jet,  an  improvement  they  are  now  effect- 
ing in  lorry  chassis.  Also,  having  regard  to  the  high 
price  of  petrol,  it  is  possible  for  a  vapori.er  to  be 
fitted,  so  that  the  <'iigine  San  be  run  on  a  lower  grade, 
or  heavy  spirit. 

With  reference  to  the  electrically  driven  vehicle,  the 
question  of  battery  is  of  great  importance,  and  requires 
to  be  very  carefully  considered  in  conjunction  with  the 
item  of  cost  of  current  and  adaptation  or  provision  of 
plant  or  cable,  &c.,  and  wastage  in  voltage.  (Elec- 
trical firms  base  their  estimate  of  an  "  all  in  "  current 
cost  of  Id.  per  unit.) 

I  have  not  deemed  it  advisable  to  make  any  allow- 
ances in  ray  figures  tor  the  above-mentioned  eventu- 
alities, and  have  assumed  current  price  at  Id.  per  unit. 

As  to  the  petrol -electric  vehicle  this  has  not  yet 
been  very  widel.v  used  among  municipalities,  but 
Tilling  -  Stevens,  Limited,  have  tendered  for  such  a 
vehicle,  and  I  believe  omnibuses,  lorries  and  mail  vans 
owned  by  T.  Tilling,  Limited,  are  of  this  make,  and 
are  driven  with   very   satisfactory  results. 

In  regard  to  the  running  costs  of  the  four  vehicles 
there  seems  to  be  very  little  difference. 

The  electric  vehicles  in  the  fii'st  case  are  exceedingly 
dear;  with  the  steam,  petrol,  and  petrol-eU>ctric 
vehicles  taking  second  place,  the  running  costs  in  the 
three  last  cases,  so  far  as  can  be  gathered,  are  slightly 
more.  The  electrical  vehicle  may  have  an  advantage 
in  this  matter  if  the  "  all  in  "  price  of  current  can 
be  guaranteed  not  to  exceed  the  price  mentioned  above 
delivered  in  the  vehicle  at  the  requisite  voltage  with 
a  full  unit. 

Tyres. — Regarding  this  subject  steel  tyres  ai-e  more 
generally  used  for  heavy  steam  vehicles  travellings 
up  to  a  speed  of  about  8  miles  per  hour,  but  with  a 
vehicle  of  lighter  tonnage  travelling  12  miles  per  hour 
and  upwards  the  consensus  of  opinion  is  that  inibber 
tyres  are  a  decided  advantage.  They  are  much  faster, 
whicli  reduces  the  running  cost,  and,  by  the  resiliency 
of  the  rubber,  effects  great  savjng  in  the  wear  of  the 
chassis  from  vibration,  which  must  mean  much  longer 
life  to  the  vehicle.  The  noise  is  also  eliminated,  and 
the  cost,  taking  all  things  into  consideration,  is  veay 
little  more  than  ste<>l. 

Statements  of  running  costs  and  comparisons 
between  motors  and  horses  are  often  misleading  unless 
due  consideration  is  given  to  local  conditions.  It  is 
necessary  to  take  into  one's  calculation  the  cost  of 
labour,  coal,  petrol,  and  horse  hire  in  the  particular 
locality,  also  the  nature  of  the  work  to  be  done  and 
conditions  under  which  it  will  be  carried  out.  Some 
drivers  will  use  50  per  cent  more  coal,  oil,  «&c.,  than 
others  in  doing  the  same  amount  of  work,  and  the 
wear  and  tear  as  well  as  the  work  done  will  vary 
considerably  according  to  the  varying  capabilities  of 
the  men  employed. 

The  method  by  which  the  machines  are  purchased 
should  also  bo  before  you,  in  order  that  due  weight 
be  given  to  the  capital  charge. 

The  figures  obtained  from  other  towns  must  not 
therefore  be  taken  with  any  great  amount  of  reliance 
as  being  applicable  to  this  district,  although  they 
serve  to  give  an  idea  of  what  the  costs  miglit  bo  should 
the  council  adopt  mechanical  traction. 

It  is  clear  from  the  (lublished  statistics  that  motor 
vehicles  have  been  afln|i|ed  to  an  unexpectedly  satis- 
factory extent  by  local  authorities  for  miscellaneous 
services,  such  as  sweeping  and  watering  of  streets,  the 
removal  of  refuse,  haulage,  &c. ,  and  the  fact  seems 
now  to  be  clearly  established  that  in  services  of  this 
sort,  in  the  great,  majority  of  districts,  motors  show  a 
better  economy  than  horse  haulage,  and  this  irre- 
sjiective  of  the  subsidiary  advantages  of  being  able  to 
complete  a  given  piece  of  work  in  a  shorter  time,  with 
the  consequent  power  of  selecting  the  most  convenient 
hours  for  any  particular  work  and  frequently  dupli- 
cating the  employment  of  a  motor  by  providing 
alternative  bodies  for  it. 

I  have  gathered  information  from  a  large  number 
of  authorities,  which  I  herewith'  place  before  you  as 
follows  : — 

Aiion  Urhan  Distrirt  Council. — There  are  no  motor 
vehicles  on  municipal  work  in  the  Acton  district.  The 
only  work  carried  out  to  some  extent  by  mechanically 
propelled  vehicles  is  the  collection  of  house  refuse. 
This  work  is  executed  by  team  labour  and  a  light 
hauling  engine.  The  refuse  is  collected  from  door  to 
door  in  large  vans  drawn  by  horses,  and  the  vans  are 
taken  up  in  pairs  to  the  dust  destructor  with  an  Aveling 
&  Porter  hauling  engine.  This  has  been  found  to  bo 
an  economical  arrangement,  the  long-distance  hauling 
being  done  by  motor  veliicles,  and  the  short  journeys, 
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with  constant  stopping  and  starting,  is  executed  by 
horses. 

Ahh-rshot  Urlxin  Dislrh'l  Council. — One  5-h.p.  steam 
watering  wagon,  convertible  for  haulage. 

"  Five  tons  carrying  cajiaoity.  In  tjie  summer  a 
GOO-gallon  tank  is  placed  upon  the  chassis  for  water- 
ing purposes.  In  the  winter  this  is  removed  and  the 
vehicle  employed  for  the  collection  of  house  refuse. 
The  vehicle  [lays  in  both  respects,  while  the  cost  for 
horsc-s  remains  at  12s.  Gd.  per  day,  but  at  the  old 
figure  during  the  pi-e-war  period  of  7s.  6d.  jjer  day 
the  vehicle  would  not  show  a  satisfactory  financial 
return,  and  I  am  not  <iuite  sure  that  it  is  my  council's 
aim.  Efhciency  is  tlu>  main  objective,  and  I  think  that 
has  been  attained." 

Anglo-Ameriain  Oil  Company,  Limited. — The  York- 
.shii'e  Commercial  Motor  Company  have  supplied  this 
firm  with  wagons,  who  say  : — 

"  The  wagons  have  a  nett  load  capacity  of  4  and 
3g  tons  respectively.  The  all-in  running  cost  is  from 
20s.  to  24s.  per  day,  and  the  vehicles  travel  an  average 
of  50  miles  per  day." 

They  also  state  these  are  the  cheapest  things  the 
firm  have  ever  had. 

Anglo-Mexican  ProduH  Company ,  Limited. — This  firm 
have  steam  wagons  which  were  supplied  by  the  York- 
shire Commercial  Motor  Company.  Registered  tare- 
weiglit  4  tons  19  cwts.  The  wheels  are  cast-steel  with 
rubber  tyres,  which  have  been  found  moie  satisfactory 
botli  from  the  maintenance  point  of  view  and  in 
i-unning  than  steel  tyres.  The  front  tyres  are  850  mm. 
by  160  mm.  Back  tyres  (twin)  1,050  mm.  by  160  mm. 
The  all-in  running  cost  is  Is.  2d.  jjer  mile,  which  is 
on  tlie  high  side,  but  the  reason  is  owing  to  high 
wages,  also  high  cost  of  fuel  and  oil.  They  consider 
the  life  of  the  wagon  ten  years,  but  for  depreciation 
costs  allow  eight  years. 

BcM-rmv-in-Furness. — One  30-35-h.p.  (.3^  tons)  petrol 
watering  wagon  and  tank. 

"  Most  serviceable.  Cost  about  £750  complete. 
Solid  rubber  tyres,  preferably  single  120  mm.  at  the 
front,  and  twin  120  mm.  at  the  rear.  Altliougli  not 
more  economical  than  horses  for  street  watering,  this 
type  of  vehicle  is  found  to  be  more  convenient,  and 
the  convenience  is  worth  the  slight  extra  expense. 
With  regard  to  running  costs  everything  depends  upon 
method  of  loading,  length  of  journeys,  and  whether 
loads  can  be  run  each  way.  Petrol-driven  wagons 
should  not  be  used  for  distances  under  1  mile.  Con- 
sumption of  fuel  also  depends  on  work  done,  but  for 
a  3-ton  30-h.p.  wagon  about  35  gallons  j>er  week.  Life 
of  such  a  wagon  about  seven;  years.  Life  of  tyres 
approximately  some  10,000  miles  for  rear  tyres  and 
perhaps  slightly  more  tor  front  tyres.  For  the  work  of 
general  haulage  there  is  no  doubt  the  petrol-driven 
wagon  is  cheaper  than  team  labour  where  distances 
covered  are  over  1  mile,  but  not  where  frequent  start- 
ing and  stopping  and  slow  loading  are  necessary." 

Bedfordshire  pounty  Council. — Petrol   motor  lorries. 

"Haulage  of  material  over  long  distances  3-93d. 
per  ton-mile." 

Birmingham.. — Two  steam  wagons  used  for  moving 
road  stone. 

"Capacity  aboiVt  5^  cub.  yds.  5  tons.  Cost  £580, 
including  1,000-gallons  intercliangeable  water  tank 
(£90).  Make— One  by  Messrs.  Aveling  &  Porter,  one 
by  Messrs.  .Podens,  Limited.  Makers— Standard 
type;  iron  tyres.  Cost  not  ascertained,  but  approxi- 
mately 9d.  per  mile." 

Biachiwol  Corporation.— "  '^^ith.  regard  to  the  actual 
saving  effected  by  the  vehicle  it  will  be  difficult  to 
ascertain  until  we  have  the  figures  for  a  full  season's 
working ;  but,  although  we  liave  only  had  the  vehicle 
at  work  since  tlie  last  week  in  July,  what  it  has 
accomplished  in  this  period  has  convinced  nie  that 
it  will  prove  a  great  saving  to  the  department,  as  the 
work  it  can  perform  during  an  ordinary  day  of  nine 
hours  is  really  marvellous.  It  has  already  displaced 
six  horse-drawn  watering  vans,  while  in  connection 
with  the  washing  of  our  promenade  it  has  released 
four  men  for  other  work,  which  is,  of  course,  equal 
to  saving  of  four  wages  for  thisi  class  of  work  alone. 

"  Taking  an  average  day  of  nine  hours,  the  vehicle 
waters  48  miles  of  streets,  using  twenty-four  loads,  or 
18,000  gallons  of  salt  water.  The  ampere  of  7-5  jjer 
mile ;  while  the  current  used  in  charging,  at  5 
ampere-hours  per  unit,  is  approximately  70  units. 
The  tank  has  the  advantage  of  l^eing  cylindrical  in 
shajje,  and,  having  a  capacity  of  750  gallons,  it  is 
•cajjahle  of  waterins  a  yood  distance  l-)efore  it  requires 
refilling,  which  take-  from  five  to  ten  minutes  to 
carry  out,   according  to  )iressure. 

"The  n.sefulness   of   tlic   vehicle"   is   not    limited   to 


the  watering  of  stfeets.  as  it  has  already  accom- 
lilislied  good  work  in  connection  with  the  cleansing 
of  sewers,  as,  with  a  flush  of  750  gallons,  we  are  in 
many  cases  saved  the  trouble  ,and  expense  of  having 
to  resort  to  dredging  operations,  which  are  both  slow 
and  costly. 

"The  vehicle  is  also  u.sed  for  the  w-ashing  of  streets 
in  conjunction  with  our  motor-sweepiiig  machine, 
which  follows  along  after  the  electric  vehicle,  both 
machines  travelling  at  the  same  speed.  Only  half 
the  usual  quantity  of  water  is  used,  while  the  work 
is  done  Vietter  and  quicker. 

"This  street-sprinkler  is  equipped  with  a  standard 
3i-t<ui  'G.V.  Electl-ic'  chassis  and  an  'Ironclad'' 
battery.  The  batteiy  is  charged  from  the  electric 
[ilant  at  the  refuse  destructor.  The  tank  is  made 
removable,  .so  that,  when  the  sprinkling  season  is 
over,  a  van  Iwdy  may  be  put  in  its  place  and  the 
vehicle  used  for  dust  collection  or  other  purposes." 

Bradford. — ^This  corporation  have  a  petrol  lorry, 
used  for  permanent-way  work  (3-ton  caijacity),  the 
running  cost  of  which,  including  petrol,  lubrication, 
tyres,  nuiintenance  and  depreciation,  works  out  at 
7'8d.  per  mile. 

Also  a  steam  lorry.  4  tons  19  cwt.  load  capacity. 
No  record  has  been  ke|jl  of  the  running  cost  of  this 
vehicle. 

Bristol. — ^Petrol  vans  (sweeping  machines),  used  for 
sweeijing  wood  and  pitching;  4-cylinder,  10-12-h.p.; 
capacity  for  spraying  water,  60  gallons.  Cost  £638  each 
(cover  for  driver  extra);  Maker — P.  W.  Archer. 
Tliree  speeds,  one  rever.se.  Ballot  engine  (French). 
Solid  rubber  tyres;  wheels,  gun-carriage  type;  petrol 
per  mile,  10  miles  i)er  gallon;  tyres,  £50  per  set, 
guaranteed  10,000  miles.  Sweeping  machines  are 
easy  to  handle,  and  are  doing  good  work. 

Two  steam  vans  for  general  hauling  purposes, 
principally  long-distance  work.  Steam  lorries  5  tons 
14  cwt.  gross  weight  each;  capacity,  10  ft.  6  in.  by 
6  ft. ;  3  tons  nett  weight  each.  Cost  complete,  £545 
each.  Makers — Yorkshire  Commercial  Motor  Com- 
pany. 3-ton  wagon  fitted  with  mechanically  operated 
tipping  gear.  3-speed  gear,  rubber  tyres,  and  capable 
of  12  miles  i>er  hour ;  patent  Yorkshire  boiler,  work- 
ing pressure  175  lb.;  solid  rubber  "Avon"  tyres. 
Fuel,  Is.  8d.  cwt.;  steam  coal  iier  mile,  ,  1  gallon 
cylinder  oil  and  1  gallon  engine  oil  i>er  50  miles. 
Miwhine  complete,  with  driver,  fuel,  &c.,  charged  to 
works  at  rate  .of  25s.  per  day  to  cover  all  expenses 
and  depieciation. 

Sweeping  machines— Cost  per  tyre  about  £11. 
iMaker's  guarantee  for  10,000  miles. 

The  lorries  and  sweeping  machines  have  only  been 
in  use  for  six  months,  consequently  the  engineer  is 
unable  to  give  at  present  any  very  reliable  informa- 
tion regarding  maintenance  and  repairs,  which,  of 
course,  could  be  obtained  after  a  more  protracted 
use. 

lUirton-iipon-Trciit. — 0)ie  steam  wagon,  carrying 
4j-ton  load. 

"  Capital  cost  £614.  Used  only  to  convey  clinker 
from  refuse  destructor  to  sewage  farm  6  miles  away ; 
in  conjunction  with  its  use  a  screening  and  elevating 
plant  has  been  erected  at  a  cost  of  £480,  and  the 
total  'annual  working  expenses,  including  repairs, 
amount  to  £490.  Average  cost  of  haulage  only  is 
about  6d.  per  ton  -  mile,  but  inclusive  of 
screening,  elevating  and  loading  9d.  per  ton-mile, 
including  capital  charges.  We  have  had  this  plant 
now  for  about  ten  years,  and  I  have  no  figures  of  the 
cost  of  doing  the  same  work  by  horse-vehicles  applic- 
able at  the  present  time.  Usual  cost  of  haulage  by 
horses  is  about  Is.  per  ton-mile." 

Chelsea. — Sixteen  40-h.p.   steam  wagons. 

The  exf>erience  of  twenty  years  has  shown  that 
about  40-h.p.  is  required  for  an  efficient  municipal 
motor  van,  and  a  price  of  £550  is  not  excessive. 
Motor  vans  have'  been  used  in  Chelsea  for  municipal 
purposes  since  1900.  In  all  cases  the  vehicles  were 
purchased  out  of  current  revenue,  and  not  by  means 
of  a  loan.  A  Leyland  vacuum  tank  has  been  hired 
from  the  makers  since  1911  for  cleaning  out  street 
gullies.  Average  annual  cost  of  maintenance  has 
diminished  from  over  £60  in  1900  to  £40  in  1906. 

Average  total  cost  per  annnm  for  each  motor 
dropped  from  £254  (1907-8)  to  £194  (1913-14). 

Cost,  less  wages  of  driver,  Ac,  £95  (1907-8)  to  £77 
(1913-14). 

Average  cost  of  collection  of  house  refuse  by  horses 
and  vans  for  six  years,  1901-7,  4s.  9id.  per  ton. 

Average  cost  of  coUectiou  of  house  refuse  by  motor 
vans  for  four  years.  1910-14,  4s.  6d.  per  ton. 
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Cost  of  two  motors.  iisi\l  for  removing  house  refuse 
during  Ui.-st  thre^  quarters  of  1914:  — 

>rotor  No.  1.— Dust  ocllected  average  6  tons  3  owt. 
1  qr.  i>er  day. 

Cost  (motor  only),  Ss.  ujd.  per  day. 

Motor  No.  2.— Dust  collected  average  ii  tons  8  cwt. 
l>er  day. 

Cost  (.motor  only),  "s.  ."id.  per  day. 

l'/iifu^lct.—T\\o  sJfeani  v:ins  used  for  all  purposes. 

Eight  hundred  and  liny  gallons  capacity  water 
vans;  slop  vans..  11  c\i\<.  yds.;  lorries,  U  oub.  yds. 
Cost  £655  each,  with  s]»  ,  ial  vacuum  gidly  emptying 
apparatus.  Maker— Yorl^sliire  Commeroial  ]\Iotor 
Company.  Water  vans,  iron  rectangular  tanks;  slop 
vans,  sheet-iron  well  IhhIv;  4  ft.  6  in.  total  height; 
lorries,  used  as  lorries  with  false  bottom.  Tyres, 
Avon   India  Rubber   Company,   Limited. 

It  is  impossible  to  giv<  information  as  to  running 
cost  owing  to  short  seivii-e,  but  approximate  con- 
sumption of  fuel  is  1  cwt  of  coke  and  1  cwt.  of  coal 
per  day  on  an  average  of  30  to  35  miles.  In  addi- 
tion to  body  being  used  for  above  purposes,  it  has 
been  provided  with  a  patent  vacuum  emptying  appa- 
ratus, a  steam  jet  crciitiug  the  necessary  vacuum, 
and  this  has  been  found  fairly  satisfactory.  Council 
lets  vehicle  on  liire;   re.-tilted  in  a  fair  ret\irn. 

Denbigh. — One  5-ton  ti|>|>ing  wagon  with  interchange- 
able iron  tank  (1,000-gallnn  capacity)  to  fit  inside  of 
body,  and  fitted  for  strtti  watering  and  sewer  flush- 
ing.    (Foden — steam.) 

"It  is  used  for  street  watering,  sewer  flushing,  and 
haulage  of  inaradani  ami  other  materials  for  road 
repairs.  I  do  not  think  there  would  be  any  saving 
in  the  employ  of  these  vciiides  for  collection  of  house 
refuse.  &c. — they  pay  better  in  long  runs  than  short 
ones."  ■ 

DcptforJ. — Petrol-nioti>r  sweeping  broom. 

The  cost  for  one  year's  working,  from  February  22. 
1915,  to  February  21,  191i;,  is  as  follows:— 

Number  of  days  worked,  289.  Average  mileage,  per 
day,  27'78.  -Average  couMiiiiption  of  petrol  355  gallons 
per  day,  and  7-83  miles  per  gallon.     Lubricating  oil, 

1  gallon  to  175  miles.     -\\le  grease,  1  lb.  to  41  miles. 
Cost   of 'working   the  machine  for  the  year   stated, 

including  depreciation  at  t  he  rate  of  12^  per  cent,  is 
£'396  7s.  Id.,  which  is  cqnnalent  to  6s.  2'84d.  per  mile 
on  roadway  sweeping. 

The  cost  of  the  same  work  had  it  been  performed 
by  horses  and  horse  brooms  would  have  been 
£665  14s.  .3d.,  or  10s.  5-7<l.  per  mile. 

The  report  speciall.v  irientions  that  during  the 
slight  snowfalls  in  last  November  tlio  broom  was  in- 
valuable, and  this  information  is  taken  from  a  report 
which  was  presented  by  the  borough  surveyor  to  his 
Works  Committee. 

Derbi/. — Steam  lorry  used  lor  highway  work  and 
coal  carrying. 

Capacity,  10  ft.  by  6  ft.  by  3  ft.  ;  8-10  tons,  with 
trailer.  Cost,  £565.  Make,  Fodens,  Limited.  Steel 
locomotive  type ;  boiler,  70  sq.  ft.  heating  surface. 
Compound  engine.  Seasniied-timber  body.  Driving 
wheels,  3  ft.   6  in.   diameter  by  12  in.      Front  wheels, 

2  ft.  9  in.  by  6  in.     Machine  is  not  in  use. 

Ealiiuj. — Two  25-h.p.  ("i  I'Mis)  steam  wagons;  trailer, 

3  tons. 

"  For  street  watering  and  general  haulage  (unless 
gradients  are  very  stecpi  I  consider  each  lorry 
supersedes  3  to  3^  hor>c-drawn  vehicles.  Should 
roughly  say  that,  inchnling  repairs,  depreciation, 
driver's  wages,  fuel,  &c.,  the  costs  amount  t(j  about 
£1  per  day." 

Ea-it  Ham. — "  I  have  only  one  motor  vehicle — i.e., 
Mann's  combined  tractor  and  roller,  which  I  find  most 
useful  for  repairing  trcmli.s  opened  by  gas  company 
and  water  board,  as  I  ani  able  with  this  machine  to 
carry  material  for  repair  work  and  at  the  same  time 
being  provided  with  the  r.  Il^r  for  rolling  in  material. 
A  water-tank  can  alsi.  Iw  interchanged  with  this 
machine,  but  I  have  nut  at  present  had  the  oppor- 
tunity of  using  same,  as  it  is  fully  occupied  on  trench 
work.     The  cost  of  the,  Tiiarhine  was  £610. 

"The  wages  paid  to  tlni  driver  is  43s.  per  week 
(forty-eight  hours).  Wli'  n  impairing  trenches  an  addi- 
tional man  goes  with  him.  The  running  cost  for  coke, 
waste,  cylinder  oil  and  engine  oil  is  about  £1  2s.  per 
week." 

(To  he  nmduded.) 


A     Boiler     Experiment. 

London  County  Counuil  i 
at  Greenwich  generating 
clasH,  of  coal  may  be  btin' 
tlb,m)  more  than  the  v    r 


~  As  an  exjieiiiiient  t  he 
iltering  some  of  the  boih.Ts 
tation,  so  that  a  cheaper 
cl.    Last  year  the  coal  co.-t 

1)6  fore. 


CORRESPONDENCE. 

(One  man  doe*  not  »ae  everythina .) 

— KCRIPIDBB. 

MUD  AS  A  BUILDING  MATERIAL. 

To  the  EdUor  of  TuE  Surveyor, 
Sir,— I  see  much  interest  has  been  arou.sed  in 
England  in  the  subject  of  mud  huts,  of  which  the 
military  authorities  arc  .said  to  have  built  a  number. 
One  writer  in  a  recent  issue-  of  your  journal  states 
that  one  drawback  of  a  niud  wall  is  the  difficulty  of 
rendering  the  outside  surface  proof  against  driving 
rains  and  damp  atmosphere,  as  it  is  difficult  to  make 
lime  plaster  adhere  to  a  mud  wall.  Apparently,  the 
secret  of  success  in  tlie  construction  of  mud  huts  lies 
in  the  selection  of  suitable  earth.  On  the  West  Coast 
of  India,  not  only  huts,  but  also  large  dwelling-houses, 
one  and  two  storeyed,  are  built  of  mud,  and  until 
recently  mud  entered  largely  in  the  construction  of 
^  even  public  buildings. 
\  The  method  of  cuiistruction  in  buildings  of  greater 
pretensions  than  a  hut  is  as  follows:  The  founda- 
tions, the  corners  of  the  building,  the  jambs  of  doors 
and  windows,  the  sills  of  windows,  and  also  arches 
over  openings  are  built  of  blocks  of  laterite,  which  is 
a  ferruginous  sandstone.  A  course  of  these  blocks  is 
also  laid  at  floor  levels  and  at  roof  level.  The  rest 
of  the  building  forming  the  major  portion  of  the  wall 
area  is  constructed  of  mud.  The  walls  are  about 
18  in.  thick,  and  are  run  up  vertically  in  layers  2  ft. 
high  between  the  laterite  stone  qtioins  which  serve 
as  guides.  The  walls  are  then  plastered  in  the  usual 
way  with  stone  or  shell  lime  mortar.  The  mortar 
adheres  to  the  mtid  surface  quite  as  firmly  as  it  does 
to  the  laterite  surface.  There  are  buildings  con- 
structed after  this  manner  which  arc  a  century  old, 
and  not  a  few  much  older.  Huts  are  built  entirely 
of  mud,  and  they  are  coated  both  inside  and  out 
with  a  coating  of  the  same  earth  rubbed  down  with  a 
wooden  float.  The  surface  is  then  smeared  thickly 
with  dung  of  cattle  reduced  to  a  semi^liquid  state 
with  the  addition  of  water,  and  is  then  rubbed  down 
with  a  smooth  piece  of  stone.  A  mud  wall  so  treated 
stands  the  heavy  south-west  monsoon,  which  lasts 
three  or  four  months  in  the  year,  and  precipitates 
from  100  to  LW  in.  of  rain  on  this  coast.  With  three 
coats  of  limewash  on  a  mud-plastered  wall,  prepared 
as  de.scriljed  above,  it  will  present  as  neat  an  appear- 
ance as  any  wall  rendered  with  a  rough  coating  of 
litne  plaster. 

It  is  l)elieved  that  the  dung  hardens  the  clay  surface 
and  renders  it  impervious  to  rain  and  damp.  The 
practice  of  smearing  mud  floors  and  walls  with  dung 
of  cattle  is  common  throughout  India,  and  even  con- 
crete floors  are  so  treated  in  native  houses. 

The  material  used  for  walling  on  the  West  Coast  of 
India,  referred  to  above,  is  a  natural  red  earth  of  a 
very  gritty  character,  with  a  preponderance  of  argil- 
laceous matter. — Yours,  &c., 

HollMLISJI     NOWROJI, 

n.E.,    ASSOC. M. INST. C.E. 

Madras. 

August  24.  19H!. 

THE  BRITISH  DECIMAL  SYSTEM. 

To  the  Editor  of  The  Surveyor. 

Sir,— We  are  tf)ld  that,  to  save  our  trade,  regain 
lost  ground,  and  inaugurate  the  Millennium,  we  ought 
to  scrap  every  standard  unit  we  possess  in  weights, 
measures  and  currency,  except  tlie  pound  sterling 
and  the  florin,  and  go  in  whole-heartedly  for  decimals 
in  every  walk  of  life,  adopting  the  metric  system, 
and  a  decimal  currency  of  1,000  cents  to  the  sovereign. 
We  are  told  that  wo  possess  the  most  awkward, 
clumsy,  undesirable  systems  on  earth,  that  we  lose 
time  in  education,  in  accounting,  in  summing,  in 
calculation,  and  generally  that  we  are  in  a  most  hope- 
less situation  of  muddle  and  mess.  As  is  always  the 
case  in  a  crisis,  the  national  attention  is  being  drawn 
away  from  the  incompetence  of  legislators.  The 
"  system  "  is  to  blame,  not  the  "  leaders,"  who  never 
took  the  trouble  to  leam  that  system,  and  correctly 
to  apply  it. 

ft  is  not  generally  known  that  Gunter's  chain  is 
diiectly  derived  from  the  old  Belgic  yard  of  39'6  in., 
or  5  links,  and  that  the  cube  of  this  ancient  yard  of 
water  at  freezing  i)oiut  weighs  exactly  2,340  lb.,  the 
British  ton.  We  therefore  possess  already  a  metre 
and  a  metric  ton,  and  we  do  not  need  any  other. 
As  a  matter  of  fact  and  history,  the  French  metre  is 
a  modern  reconstruction  of  the  old  Belgic  yard  and 
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the  Syslime  I'suel.  The  French  metre  is  therefore  an 
approximative  modern  substitute  for  a  measure  wliich 
is  certainly  older  than  tlie  Great  Pyramid — that  is, 
4,000  years  or  more. 

A  metre  of  39'6  in.  is  1  yard  and  the  tenth  of  a 
yard;  the  metric  ton  is  2,240  lb.;  50  kilos,  make 
1  cwt.,  and  1,000  kilos,  a  ton;  9  gallons  equal  40 
litres;  and  1  bushel  is  36  litres— all  British  units,  of 
course.  Everything  which  can  be  said  in  favour  of 
the  metric  system  is  equally  applicable  to  the  Briti.sh 
decimal  system  (the  B.D.S.).  iPurther.  every  French 
constant  and  formula  can  be  Used  in  the  B.iD.S.  with- 
out alteration,  correction,  or  error.  A  design  can  l^e 
calculated  and  drawn  in  the  B.D.S.  from  either 
British  or  French  data,  and  its  dimensions  will  be 
equally  correct  and  in  proportion,  and  quite  safe  and 
accurate,  whether  stated  in  terms  of  the  metre  of 
39-6  in.  or  the  metre  of  39-37  in. 

It  is  open   to  every   business  or  professional   man 
to  employ  the  B.D.S.  without  waiting  for  an  Act  of 
Parliament,  and  to  try  for  himself  what  a  change  over 
to  the  metric  system  really  means,  while  still  leaving 
his  line  of  communication  and  of  retreat  to  the  old 
position    open    in    case    of    necessity.     The    adoption 
outright   of   the    metric    system   means     burning    all 
British   boats   and   bridges   behind. — Yours,   &c., 
E.  A.  W.  Phillips,  m.inst.c.e., 
Author   of   "  British    Trade    and    the 
ilVIetric  System." 

Ravvdon  iHouse, 

Avmer-road,  iHove. 
'  September  13,  1916. 


THE  BRITISH  DE-TINNING  SCHEME. 


The  British  De-Tinning  Company,  of  75  New- 
street,  Birmingham,  ask  us  to  state  that  a  clear  notice 
of  fourteen  days  will  be  sent  to  the  numerous  engi- 
neers, surveyors,  and  members  of  local  authorities 
who  have  already  intimated  their  decision  to  be 
jjresent  at  the  forthcoming  conference  to  be  held  in 
London.  Should  the  conference  be  delayed  l>eyond 
the  end  of  this  month  it  will  merely  be  with  the  idea 
of  making  possible  and  convenient  the  attendance  of 
repre.sentatives  from  Russia,  France,  Italy,  &c.,  as 
the  company  have  already  had  communication  from 
these  countries  on  the  subject. 

It  is  also  interesting  to  note  that  representatives 
of  the  Canadian  Government  who  visited  this  country 
a  few  weeks  ago,  and  who  interviewed  the  company, 
gave  the  scheme  their  hearty  approval,  and  have 
promised  to  commence  operations  at  once  in  Canada. 
In  our  next  issue  we  hope  to  publish  plans  of  the  new 
de-tinning  works  being  erected  in  Southwark  borough. 
The  company  also  propose  to  put  machines  in  opera- 
tion at  the  conference  meeting  and  have  them  worked 
by  partially  disabled  soldiers  or  sailors.  The 
olDJect  of  the  founders  of  this  scheme  is  to  find 
employment  for  such  men,  and  once  the  scheme  is 
operative  it  would  provide  employment  for  several 
thousands.  The  British  De-Tinning  Company's  pro- 
cesses are  claimed  to  have  special  advantages  over 
the  German  system,  inasmuch  as  the  quantity  of 
chemicals  used  is  reduced  by  75  per  cent;  further, 
tho.se  who  are  interested  will  be  in  the  happy  position 
'Of  knowing  that  the  work  can  be  carried  on  success- 
fully on  commercial  lines,  independent  of  any  mate- 
rial and  plant  from  Germany. 

The  utilisation  of  waste  paper,  it  may  be  men- 
tioned, is  another  matter  to  which  the  company  are 
giving  attention,  and  samples  of  the  products  from 
this  material  will  be  shown  at  the  forthcoming 
meeting.  We  understand  that  some  4  acres  of  land 
have  been  acquired  in  connection  with  this  branch 
of  the  company's  activities. 


Scandinavia  and  Summer  Time The  Copenhagen 

correspondent  of  the  JJail;/  Telegraph  states  that  the 
experience  of  Denmark  and  other  Scandinavian 
countries  with  respect  to  the  operation  of  the  daylight- 
saving  measure  is  deemed  to  be  far  from  satisfactory, 
as  it  has  not  decreased,  but  largely  increased  the  con- 
sumption of  electricity  and  gas,  as  it  is  now  dark  at 
a  time  in  the  morning  when  the  majority  of  people 
have  to  get  up,  especially  the  agricultural  classes. 
iMany  people  in  the  country  have  reverted  to  the  old 
time.  This  also  applies  to  school  children,  in  order 
that  they  shall  not  have  to  get  up  in  the  dark.  It 
is  very  uncertain  now  whether  Scandinavia  will  adopt 
summer  time  next  vear. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Conlrihuted.) 
Must  not  the  water  which  is  supplied  to 
Whitborough,  in  the  parish  of  Kingskerswell,  Devon- 
shire, be  of  a  peculiarly  accommodating  nature  when 
we  read  in  the  Western  Times  that  at  a  meeting  of 
the  Newton  Abbot  Rural  District  Council  a  member 
stated  "  that  the  water  was  good,  except,  on  occasions, 
when  it  was  contaminated,  as  it  was  on  occasions  "  ? 
Is  not  this  water  supply  of  the  same  nature  as  the 
little  girl  who  had  a  little  curl  right  in  the  middle 
of  her  forehead,  and  when  she  was  good,  she  was  very, 
very  good,  but  when  she  was  bad,  she  was  horrid  ? 

•  •    '  '      •  • 

Of  surveyors'  multifarious  duties,  are  there  any 
limits  ?  What  will  Mr.  Dolamore,  the  borough  engi- 
neer of  Bournemouth,  .say  to  his  new  appointineiU 
as  ship's  husband  to  the  corporation  dredger  ?  Know- 
ing what  ;■  husbands  "  have  sometimes  to  put  up  with, 
would  not  an  appropriate  song  for  Mr.  Dolamore  be 
"Rocked  in  the  cradle  of  the  deep  "  ? 

•  •  *  • 

Why  did  not  Mr  Lloyd  George  consult  the  St. 
Asaph  Rural  District  Council  before  opening  a  new 
but  for  soldiers  at  a  place  called  Kinrael  ?  When  we 
lead  in  the  Liverpoul  Daily  Post  and  Mercury  that  the 
chairman  of  the  council  said  "  he  did  not  consider 
that  even.  Mr.  Lloyd  George  had  the  right  to  open 
a  building  before  the  plans  as  to  drainage  have  been 
passed,"  and  that  he  should  be  written  to  at  once 
to  ask  him  by  what  right  he  had  done  so,  do  we  not 
all  trembfe  "for  our  patriotic  and  invaluable  War 
Minister  when  we  learn  that  this  council  is  on  his 
track  ?  Should  we  not  all  rally  round  him  and  protect 
him  ? 

•  *  •  • 

Where  can  one  easily  find  statistics  of  the  number 
of  motor  cars  in  the  United  Kingdom  similar  to  those 
recently  published  in  our  American  contemporary 
Good  Itoads  ?  Is  it  not  interesting  to  read  in  a  recent 
issue  of  that  paper  that  in  1915  there  were  2,455,664 
motor  cars  in  the  United  States,  and  that*  they  con- 
tributed nearly  7  per  cent — presumably  by  taxation — 
"of  the  money  spent  on  account  of  building  rural 
roads  and  bridges  .'  "  What  is  the  percentage  derived 
from  motor  cars  in  the  United  Kingdom  for  similar 
purposes  P 

•  *  •  • 

Should  not  Mr.  Robert  Doughton,  of  Aberystwyth, 
feel  proud  that  his  name  is  to  be  handed  down  to 
posterity  in  the  company  of  such  classical  heroes  as 
Nero,  Agrippa,  Pliny,  Ptolemy,  and  others,  when  we 
find  that  the  town  council  of  Aberystwyth  are  about 
to  christen  a  new  swimming  bath  at  Castle  Point 
"Piscina  de  Robert  Doughtonia"P  Why  is  it  that 
some  people'  are  fortunate  enough  to  -have  honours 
thrust  on  them  ? 

•  *  *  • 

According  to  a  recent  issue  of  the  Contract  Record, 
of  Toronto,  that  city  appears  to  be  between  the  devil 
and  the  deep  sea ;  in  other  words,  it  "  is  still  wrestling 
with  the  old  and  vexing  question  .  .  .  whether  it  is 
better  to  hand  over  the  construction  of  the  various  city 
.works  to  the  mercy  of  villainous  contractors,  or  to 
run  the  risks  attendant  upon  the  indifferentilyeflBcient 
system  generally  evidenced  in  municipal  operations." 
Does  this  mean  that  the  municipality  of  Toronto  can 
neither  trust  contractors  nor  their  own  staff,  or  is  it, 
as  darkly  hinted  by  the  Contract  Record,  that  they 
can't  trust  the  aldermen  and  councillors  ? 
«  •  •  • 

Is  there  any  deduction  to  be  made  from  the  follow- 
ing figures,  given  in  The  Engineer,  with  regard  to  the 
number  of  students  who  passed  through  the  Engineer- 
ing Schools  of  the  United  States  during  the  year  1915? — 
Mechanical  engineering,  7,751 ;  civil  engineering, 
7,182;  electrical  engineering,  6,637;  general  engineer- 
ing, 6,059;  chemical  engineering,  2,.337.  Does  this 
show  that  mechanical  engineering  is  more  popular 
as  a  profession  than  civil  engineering,  and  had  the 
large  number  of  students  in  chemical  engineering — 
which  it  is  stated  was  far  above  the  a veracje— anything 
to  do  with  the  boom  in  chemical  engineering  which 
is  sure  to  take  place  in  connection  with  scientific  road 
construction  in  the  future  ? 

•  •  #  • 

Is  it  not  rather  interesting  to  read  that  no  fewer 
than  2,000  reinforced-concrete  bridges  have  been 
built  in  this  country  during  the  past  twenty  years? 
What  have  the  Local  Government  Board  to  say  to 
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this,  and  will  they  now  extend  the  period  tor  the  re- 
payment of  loans  for  this'  description  of  work? 
•  •  •  • 

What  is  going  to  be  tlie  efiect  on  locomotion  if  the 
price  of  petrol  rises  niuoh  higher  and  the  supply  is 
further  restricted  by  the  Government?  WiJl  the  witli- 
drawal  of  omnibuses  and  taxicabs  from  our  streets 
cause  the  reappearance  "f  the  ordinary  "  push-bike," 
and  shall  we  not  all  be  obliged  to  employ  '*  Shanks' 
mare  "  more  than  we  have  done  lately  ?  How  is  this 
war  going  to  affect  peojde'.'^  habit?,  if  it  lasts  for 
another  two  or  three  vear.-  ? 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

r7i8  Editor  invites  the  co-operation  oj  Sdrtbyor  readers 
with  a  view  to  making  the  information  given  under  this 
dead  as  complete  and  accurate  as  possible. 


SURVEYORS'  PETROL  ALLOWANCES. 

CONTROL   COMMITTEE  STATEMENT. 

We  are  officially  iniormed  that  the  question  ol 
the  allowances  of  petrol  to  assistant  county  surveyors 
is  at  present  engaging  the  attention  of  the  Petrol 
Control  Committee.  It  is  not  possible,  however,  at 
the  present  moment  to  grant  any  increase  to  those 
who  use  cars,  except  on  the  recommendation  of  the 
Road  Board,  but  in  certain  special  cases  the  com- 
mittee are  prepared  to  reconsider  the  aflotraent  to 
those  surveyors  who  U5i;  motor  cycles. 


Mussel  Purification  Tanks  at  Conway.— For  some 
years  the  sale  of  Conway  mussels  ha.s  tieen  prohibited, 
owing  to  the  risk  of  Uitir  being  polluted  by  sewage. 
\  grant  of  money  by  the  Board  of  Agriculture  and 
Fisheries  has  enabled  the  Conway  Corporation  to 
erect  a  purification  work-  on  the  land  abutting  upon 
the  foreshore,  just  ah»ove  the  tubular  raih\ay  bridge. 
Here  the  mus.sels  taken  by  the  local  fishermen  from 
the  bed  of  the  river  are  to  be  brought,  placed  for 
forty-eight  hours  in  .sterilised  sea  water,  and  so  freed 
troiii  all  contamination.  Thence  the  mussels,  with 
u  certificate  of  purity,  v.ill  be  sent  to  the  various 
markets.  The  borough  engineer,  Mr.  F.  A.  DeJamotte, 
from  whose  designs  and  under  whose  .supervision  the 
purification  tanks  have  been  constructed,  reported 
at  the  meeting  of  the  council,  on  Tuesday,  the 
LIver/iool  Pout  states,  tliat  the  process  of  purification 
had  been  proved  practical  and  efficient,  and  that  four 
tons  of  trea'ted  mussel.-  were  placed  upon  the  English 
uiarket  on  the  2nd  in.-:.  With  the  exception  of  one 
or  two  very  minor  alterations,  the  plant  was  quite 
f^atisfactory.  Mr.  Delaniotte  added  that  he  hoped  that 
80  to  100  sacks  of  mu^.-' Is  would  be  dealt  with  three 
times  a  week.  In  their  experiments  the  investigators 
had  succeeded  in  sterilising  mussels  in  three  hour.s, 
but  it  could  not  be  doni  .so  quickly  with  the  mussels 
:n  bulk,  though  the  pr':<  -.ss  might  be  accelerated  with 
experience  of  the  working. 


INQUIRY    HELD. 
Blackburn  T.C.  (August  30th.    Mr.  A.  G.  Drury).— 

1:74,51)8  on  extensions  and  improvements  at  the  Green- 
bank  gaswork.s.— The  town  elej'k,  Mr.  Lewis  Beard, 
stated  that  in  1913  a  serious  strike  occurred,  and  one 
result  was  that  the  corporation  became  convinced  of 
the  necessity  for  the  complete  reorganisation  of  the 
gasworks.  There  were  two  gasworks — Addisou-street. 
in  the  centre  of  the  town,  where  there  were  no  railway 
facilities,  and  at  Greenbank,  where  there  were  excel- 
lent railway  facilities.  At  Addison-street  there  were 
horizontal  retorts  and  a  water  gas  plant,  and  at  Green- 
bank  there  were  inclined  retorts,  which  had  not  proved 
a  success.  The  new  scheme  was  for  the  construction 
of  vertical  retorts  at  Greenbank  of  a  capacity  of 
.'j.UOO.OOO  cub.  ft.,  with  the  necessary  subsidiary  plant, 
and  supplemented  l)y  a  tar-distilling  plant  to  produce 
nuiterials  for  the  Miuistjy  of  Munitions  and  raw 
material  for  the  nuuuilacture  of  dyes.  In  ordinary 
times  this  scheme  would  be  one  that  would  be  wel- 
comed, and  would  be  sanctioned  as  a  prudent,  well- 
thought-out,  efiicieiit.  and  eeonomical  .scheme.  Of 
cour.se,  now  they  had  to  consider  the  very  special 
circumstances  of  the  time,  and  in  everything  they 
had  to  look  to  the  war  first  and  last.  The  reconstruc- 
tion .scheme,  if  sanctioned,  wo\ild  liberate  sixty  men, 
some  of  military  age,  and  the  others  could  be  usefully 
employed  on  munitions.  Important  economy  would 
be  effected  in  the  matter  of  fuel,  and  among  other 
things  they  would  produce  for  sale  38,000  tons  of 
coke,  instead  of  28.000  tons,  as  at  present.  The 
demand  for  coke  was  enormous.  If  the  scheme  was 
not  sanctioned,  the  alternative  would  be  a  temporai-y 
arrangement  which  would  cost  thousands  of  pounds, 
and  wo\\\<\  only  be  of  a  makeshift  character.  As  it 
was,  they  wouid  have  tp  .scrape  through  this  winter 
as  best  they  could.  Mr.  A.  Morton  Fyffe,  gas  engineer, 
author  of  "the  scheme,  said  the  scheme,  which  was 
absolutely  necessary,  would,  it  was  estimated,  effect 
a  saving 'of  £10,000 'to  £12,000  annually, 

APPLICATIONS  FOR  LOANS. 

Ayrshire  CO.— .C4C(i  for  improving  the  Kirkoswald 
water  supply. 

Batiey  T.C— £25,000  for  new  carbonising  plant  at 
the  gasworks. 

Nelson  T.C— £3,800  for  a  benzol  plant  and  rotary 
washer  srrubber  at  the  gasworks. 

Sheffield  T.C— £1,000  for  the  completion  of  the 
King  Edward  VII.  Hospital. 

Westhoughton  U.D.C— £8,7C7  for  a  housing  scheme. 

LOAN  SANCTIONED. 
Horsham    R.D.C— .£2,500    for  the  purchase  of  the 
Billingluirst  water  supply. 

FORTHCOMING  INQUIRIES. 

SEPTEMBER.  £ 

19. — Hindley.     For  the  provision  of  a  humus 

tank  at  the  sewage  works  (Mr.   P.   M. 

Crosthwaite) 
20.— Droylsden.    For  the  provision  of  a  humus 

tank  at  the  sewage  disposal  works  (Mr. 

P.  M.  (•r(isthwait<>)  
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Chair  of  Engineering  for  Aberdeen. — By  the  death 
of  Mrs.  William  Jackson,  widow  of  Mr.  William  Jack- 
son, Thorngrove,  .\berdeeii,  which  occurred  on  the 
1st  inst.,  a  large  sum  will  become  available  for  the 
establishment  of  a  Chair  of  Engineering  at  Aberdeen 
University. 

Profits  from  Waste  Paper  at  Preston.— The  Preston 
Waste  Palmer  Committee  have  divided  £300  among 
local  war  charities.  The  accounts  for  August  showed 
a  cash  balance  of  £Ui9,  and  of  this  £80  was  voted  to 
the  Naval  and  iMilitary  Pensions  Fund,  making  a 
total  to  this  fund  of  £230. 

"  Surveyor  "  Readers'  Gifts  to  a  Labour  Battalion. — 
Subscribers  t<j  the  fund  which  was  recently  opened 
in  these  columns  with  the  object  of  providing  the 
men  in  one  bf  the  labour  battalions  at  the  front  with 
an'accordion  and  some  sets  of  quoits  will  be  glad  to 
know  that  these  articles  duly  reached  their  destina- 
tion, and.  Captain  Cadic  ijiforms  us.  are  very  greatly 
appreciated  by  the  recipients. 
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The   Extent  to   which   Sewage   can   be   Purified   by 

Practicable   IHIethods  of   Artificial   Treatment 

now  in  Use.* 


By    HARRISON    P.    EDDY,    Boston,    Mass 
(Conclusion.) 


The  oxidising  i^owei-  of  all  hactexiai  agencies  depends 
upon  an  ample  supi)ly  of  atinospherk  oxygen.  This 
must  be  absorbed  by  the  baclei-ial  jelly  of  the  contiict- 
l>ed,  mainly  during  the  rest  period,  which  is  limited 
to  a  fraction  of  the  operating  cycle,  rarely  exceeding 
three-quarters  of  it.  The  quantitative  efficiency  of  tlie 
contact-bed  is  low  also,  because  of  its  limited  capacity 
for  the  storage  of  sewage  in  contact  witli  the  bacterial 
surfaces.  These  limitations  "have  led  to  efforts  to 
devise  beds  which  would  aocomplish  similar  work 
without  being  subject  to  snch  restrictions.  The  most 
important  derivative  of  the  contact-bed  is  the  trick- 
ling filler. 

Like  the  contact-bed,  this  filter  is  compcsed  of 
coarse-grained  particles,  the  most  popular  si^e  at 
present  perhaps  l>eing  U  in.  in  longest  dimension. 
The  thickness  of  the  beds  varies  from  5  to  10  ft.,  and 
their  shape  depends  upon  the  method  of  distril)ution 
or  local  conditions  of  controlling  importance.  The 
stone  is  placed  upon  concrete  or  vitrified-tile  draining 
floors.  The  sewage  is  distributed  as  uniformly  as  may 
be  over  the  surface  of  the  bed,  by  revolving  arm 
sprinklers,  distributors  moving  backward  and  for- 
wards, spreading  the  sewage  as  they  go,  or  fixed 
pressure  nozzles  which  spray  the  .sewage,  disti-ibuting 
it  in  a  manner  similar  to  that  of  the  ordinary  lawn 
fountain.  Where  the  fixed  pressure  nozzle  is  used  it 
is  generally  operated  under  a  head  diminishing 
throughout  tlie  discharge  period  from  a  maximum 
of  about  7  ft.  to  the  minimum,  which  varies  from 
1  to  2  ft.  The  dosing  cycle  may  consist  of  a  five 
mimiles'  dosing  period  and  a  ten  minutes'  rest  period. 

This  fluctuation  in  head  may  be  obtained  by  a 
butterfly,  or  undulating  valve,  rotated. in  the  supply 
main,  or  liy  dosing  tanks  so  designed  as  to  provide 
the  proper  quantity  of  sewage  at  each  head. 

When  sewage  is  first  applied  to  a  new  trickling  filter 
tlie  suspended  matter  clings  to  the  surface  of  the 
stones,  where  it  is  temporarily  retained,  forming  a 
suitable  habitat  lor  the  bacteria  present  in  the  sewage. 
Thus  a  bacterial  film,  sometimes  called  bacterial 
jelly,  is  gradually  built  uji,  covering  the  surface  of 
the  stone  of  the  entire  bed.  As  the  sewage  trickles 
over  this  jelly-like  substance,  the  finely-divided  col- 
loidal and  some  of  the  dissolved  matter  is  retained 
upon  and  in  it,  and  apparently  furnishes  the  food 
supply  for  the  myriads  of  micro-organisms  present. 
In  this  manner  the  sewage  is  deprived  of  its  putres- 
cible  organic  matter,  which  is  gradually  worked  over 
by  the  organisms  and  ultimately  given  off  to  the 
passing  sewage  and  carried  away  in  the  form  of 
mineral  or  stable  organic  substances.  It  is  of  vital 
importance  to  provide  the  proper  quantity  of  food 
supply,  and  an  ample  opportunity  for  the  absorption 
of  atmospheric  oxygen,.  Tfte  operation  of  the  filter  is 
approximately  continuous,  and  thus  has  a  distinct 
advantage  over  the  contact  bed,  which  of  necessity  is 
both  dosed  and  aerated  periodically.  A  typical 
section  of  a  trickling  filter  is  shown  in  Fig.  4. 

A  very  highly  efficient  trickling  filter  will  carry  the 
process  of  oxidation  so  far  that  the  effluent  will  keep 
indefinitely,  and  if  the  contact  material  is  relatively 
fine,  the  suspended  matter  of  the  sewage  and  the 
colloidal  matters  withdrawn  therefrom  will  be  retained 
and  a  practically  clear  and  sparkling  effluent  will 
be  produced.  Such  a  filter  will  cause  a  large  reduction 
in  the  number  of  bacteria  present  in  the  original 
sewage.  Trickling  filters  are  ordinarily  built  of  coarse 
stone,  however,  and  contain  interstices  so  large  that 
the  suspended  matter  which  accumulates  temporarily 
passes  away  after  having  been  more  or  less  completely 
worked  over  by  the  organisms.  Such  effluents  are 
turbid  and  contain  settling  solids  which  are  commonly 
re}iioved  in  secondary  sedimentation  tanks.  In  fact, 
one  of  the  primary  objects  in  the  design  of  trickling 
filters  is  to  so  construct  them  that  the  solids  shall 
not  .accumulate  indefinitely  in  the  stone,  but  may 
wash  out  from  time  to  time,  and  thus  avoid  the  neces- 
!-ity  of  taking  out  the  stone  to  free  it  from  the  accumu- 
lation   of    such    substances    which    otherwise    might 
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ulliiiiati'ly  clog  the  iilter.  It  is  necessary,  therefore, 
ui:dei'  ordinary  conditions,  to  accepjt  turbidity  and 
much  suspended  matter,  as  characteristics  of  the 
effluent  from  this  type  of  filter,  and  to  provide  for 
tlie  removal  of  the  settling  solids  before  its  discharge 
into  the  diluting  waters. 

The  underdraiiiage  .system  of  the  trickling  filter  is 
of  great  importance,  since  it  is  necessary  to  convey 
the  effluent  away  freely,  and  also  to  provide  ample 
means  for  washing  out  humus  when  the  bed  dis- 
cliarges  its  accumulation.  Many  types  of  filter  floor 
have  lieen  used  for  this  purpose.  The  one  used  at 
Fitchburg,  Mass.,  consists  of  a  series  of  channels 
cast  in  tlie  concrete  floor,  spianned  with  concrete 
beams  or  "  bricks,"  the  whole  being  covered  with 
cobble  atones  before  the  filtering  material  was  placed. 

The  walls  of  such  a  filter,  if  below  the  ground  level, 
need  be  hardly  more  than  diaphragms  to  prevent  the 
material  of  the  filters  from  mingling  with  the  adjoin- 
ing earth,  and  to  keep  the  sewage  or  effluent  from 
escaping  into  the  soil.  Such  a  diaphragm  wall,  built 
by  plastering  reinforcing  steel  with  mortar  by  means 
of  the  cement  gun,  was  employed  at  Fitchburg,  and 
is  shown  in  Fig.  5,* 

S.\ND    FILTERS. 

The  intermittent  sand  filter  is  one  of  the  oldest 
devices  for  the  artificial  treatment  of  sewage.  It 
consists  of  a  bed  of  sand  from  3  ft.  to  5  ft.  in  depth, 
enclosed  within  embankments,  and  usually  provided 
with  underdrains.  It  is  necessary  to  use  a  free 
draining  sand  if  filters  are  to  be  capable  of  handling 
a  reasonable  quantity  of  sewage. 

As  the  name  implies,  these  beds  are  operated  inter- 
mittently. They  are  dosed  by  completely  flooding  the 
surface  as  quickly  as  possible,  preventing  excessive 
quantities  of  sewage  from  ijeiietrating  portions  of  the 
bed  near  the  distributors,  and  tluis  aiding  in  uniform 
distribution.  Dosing  is  best  accomjjlished  in  the 
smaller  plants  by  storing  the  sewage  until  the  desired 
quantity  has  accumulated,  when  the  dose  is  suddenly 
and  quickly  released  by  automatic  apparatus. 

The  sewage  percolates  through  the  sand,  where  it 
conies  in  intimate  contact  with  living  organisms,  as 
in  the  contact  and  trickling  filters.  In  fact,  the  bio- 
logical processes  appear  to  be  practically  identical 
in  the.se  types  of  filters,  although  the  oxidation  is 
usually  carried  somewhat  further  in  the  sand  beds. 
There  is,  however,  one  distinct  difference  between 
the  sand  filter  and  the  trickling  filter  as  ordinarily 
constructed  and  operated.  The  former,  due  to  its 
fine  particles  and  small  interstices,  retains  the  sus- 
pended solids  mechanically,  and  is  thus  enabled  to 
produce  an  effluent  which  is  clear,  sparkling  and 
colourless.  The  trickling  filter,  as  already  explained, 
because  of  its  large  interstices,  allows  the  suspended 
matter  ultimately  to  pass  through  it,  giving  to  the 
effluent  a  decidedly  turbid  appearance.  A  well-operated 
sand  filter  will  carry  the  oiidation  of  the  organic 
matter  nearly  to  completion,  converting  it  very  largely 
into  mineral  substances.  Tlie  bacterial  reduction 
may  also  be  far  superior  to  that  obtained  by  ordinary 
types  of  contact  and  trickling  beds.  Effluents,  in 
fact,  are  obtained  in  which  the  bacteria  are  less  than 
1  per  cent  of  the  number  present  in  the  original 
sewage,  a  result  fully  equal  to  that  obtained  by 
ordinary  disinfection. 

Obviously  the  retention  of  the  suspended  matter 
Upon  and  in  the  sand  causes  a  reduction  in  its  capa- 
city, and  if  this  accumulation  is  permitted  to  increase 
indefinitely,  the  filter  will  become  practically  imper- 
vious to  water.  It  is  necessary,  therefore,  to  provide 
for  the  periodic  cleaning  of  the  filters,  which  is 
accomplished  by  raking  and  scraping  oft  the  mat  re- 
maining upon  the  surface  of  the  sand  after  the  filter 
has  become  dry.  Heavy  mats  necessitate  frequent 
and  expensive  cleaning,  which  may  be  reduced,  to 
some  extent,  by  passing  the  sewage  through  sedi- 
mentation tanks  before  it  is  applied  to  the  filters.  It 
is  usual,  therefore,  in  such  installations    to  combine 
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BROAD    IRRIGATION. 

It  is  hardly  necessary  to  discuss  here  the  merits 
and  demerits  of  broad  migation,  the  oldest  method 
of  artificial  oxidation  oi  sewage  upon  land.  This 
method  has  found  little  favour  in  this  country. 

It  is  capable,  under  tavourable  conditions,  of  pro- 
ducing a  very  hi.trhly  | unified  effluent — fvdly  equal 
to  that  of  the  sand  filtei-. 

DISINFECTION. 

The  methods  of  sewage  treatment  thus  far  described 
deal  primarily  with  tlic  prevention  of  objectionable 
deposits  and  offensive  imuiitions.  Disinfivtion  deals 
with  the  destruction  of  uiuanisms.  Normal  municipal 
sewage  may  be  said  to  contain  about  1,000,000  bac- 
teria per  cubic  centimetre,  while  they  frequently  run 
as  high  as  10,000,000  or  'JO.OOO.OOO  per"cubic  centiinetre 
in  old  and  strong  sewages.  Of  these  the  great  majo- 
rity are  probably  harnilc.-is.  Pathogenic  organisms, 
however,   may  l)e  pre.-eiit  in  sewage,   and  the  object 


presented  the  results  of  their  original  experiments  at 
-Manchester,  England,  in  the  Journal  of  the.  Socitly 
of  Clumicai  Jitcliishi/.  May  30,  1914.  They  found  that 
when  t^ewage  was  kept  for  several  hours  in  inliniate 
contact  with  sewage  sludge,  by  agitation  with  a 
<'urrenfc  of  air,  the  .ihidge  assinned  the  form  of  a 
light  flowulent  precii)itate,  the  suspended  and  col- 
loidal substances  vveri-  attracted  to  and  absorbed  by 
these  flocculi,  and  the  dissolved  matters  were  oxi- 
dised, the  free  aninionia  being  transformed  into 
nitrates. 

Milwaidtc  Ex/iirinii  ii/i.—Mai\y  experiments  with 
this  method  of  ticatment,  have  been  made,  the  most, 
notable  [lerhaps  being  those  of, the  Milwaukee  Sewer- 
age Commission,  of  which  Mr.  T.  Chalkley  Hatton  is 
chief  engineer,  and  Mr.  William  R.  Copeland  is  chief 
chemist. 

This  process  is  still  in  an  experimental  stage, 
although  at  Milwaukee  it  was  thought  that  sufficient 
progress  had  been  made  to  warrant  the  construction 
of  a  2,000,000-gallon  plant,  which  was  completed  in 
December,  and  has  been  in  operation  two  months. 
The  plant  consists  of  eight  round  aerating  tanks  30  ft. 
in  diameter,  and  of  suHicient  depth  to  accommodate 
about  10  ft.  of  sewage,  including  20  per  cent  of  sludge. 
Partitions  are  so  arranged  as  to  confine  the  sewage 
to  channels  6  ft.  wide,  through  which  it  flows  con- 
tinuously, passing  from  tank  to  tank.  From  the 
aeration  tanks  it  flows  to  a  sedimentation  tank,  being 
admitted  at  a  considerable  depth  below  the  surface, 
and  flowing  upward  to  skimming  troughs,  into  which 
it  flows  in  a  thin  film  at  the  surface  of  the  tank.  Two 
tanks  of  similar  size  are  provided  for  the  storage  and 
re-aerntion  of  the  sludge  collected  in  the  sedimenta- 
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of  di.-infection  is  to  kill  such  organisms,  or  to  so 
reduce  their  numbers  that  they  may  not  be  a  menace 
to  health. 

For  this  purpose  calcium  hypochlorite,  or  bleaching 
ix)wder,  and  liquid  chlmine,  have  been  used.  The 
quantity  required  varies  according  to  the  quality  of 
the  sewage  or  effluent  to  be  disinfected  and  the  extent 
to  which  it  is  desired  to  reduce  the  nun)l>er  of  bac- 
teria. Tlie  quantity  of  available  chlorine  used  varies 
from  3  to  6  parts  per  l,(Hio.OOO,  which  is  equivalent  to 
25  to  a)  lb.  per  l,0(K),0(»o  gallons  of  sewage.  These 
quantities  of  chlorine  ar.-  equivalent,  roughly,  to  75 
to  150  lb.  of  bleaching  powder  per  1,00<J,000  gallons  of 
sew'age. 

This  treatment  is  not  likely  to  produce  a  sterile 
efiluent,  but  will  reduce  the  number  of  bacteria  grow- 
ing at  body  temperature— 37  deg.  Cent.— from  75  to 
SX)  per  cent,  and  the  coli  from  90  to  95  per  cent.  Such 
disinfection  has  been  a>-umed  to  be  sufficient  when 
the  effluent  was  discharged  into  tide  water  above 
oyster  beds,  and  an  adequate  protection  of  the  public 
where  the  discharge  wa-  into  large  streams  or  bodies 
of  water  from  which  water  supplies  were  taken, 
provided  they  were  efliciently  filtered  and  disinfected 
\yeioTe  use. 

ACTIVATED    SLUDGE    TEEATMENT. 

During  the  past  two  >cars  the  attention  of  sanitary 
engineers  has  Ijeen  foin-^ed  upon  a  new  method  of 
sewage  treatment  kno\\  n  as  the  activated  sludge  pro- 
cess. This;  process  ap]M  us  to  have  l>ecn  discovered 
accidentally    by    Messi       Ardern    and    Lockett,    who 


lion  tank.  The  plant  is  also  provided  with  the  neces- 
sary air  blowers  and  measuring  devices.  The  equip- 
ment for  handling,  dewatering  and  drying  the  sludge 
has  not  yet  been  fully  determined  upon. 

Method  of  0 /jcralion.— While  the  methods  of  treat- 
ment in  different  places  vary  considerably,  the  con- 
sensus of  opinion  at  the  present  time  (1916)  appears  to 
be  tliafc  operation  by  continuous  flow  through  the 
aeration  and  sedimentation  tanks  is  preferable  to  the 
fiU-and-draw  method  which  has  been  used  in  some  of 
the  smaller  experiments.  Tlie  process  can  be  explained 
conveniently  by  describing  the  method  of  operation 
of  the  new  Milwaukee  plant,  as  it  is  intended  to  be 
used  when  certain  modifications  have  been  made. 

Stwaye  AUralion. — ^^)Sevvage  flows  continuously  through 
the  aerating  tanks,  which  are  provided  at  the  bottom 
with  an  air  distribution  system,  consisting  of  ducts 
above  which  are  placed  thin  porous  filates  made  by 
the  General  Filtration  Company.  These  "Filtros" 
plates  are  confined  to  a  single  row  extending  along 
the  middle  of  the  sewage  channel.  The  air  is 
admitted  to  the  porous  jjlates  under  a  pressure 
slightly  greater  than  that  exerted  by  the  overlying 
column  of  sewage.  Tn  this  manner  the  sewage  is 
constantly  mixed  with  the  sludge  by  the  rising  air, 
and  at  the  same  time  tlie  sludge  and  the  liquid  are 
afforded  an  opportunity  to  absorb  oxygen  from  the 
air.  Just  before  the  sewage  is  admitted  to  the  first 
aeration  tank  it  receives  a  dose  of  activated  sludge, 
equivalent  to  20  per  cent  of  its  volume.  The  method 
of  preparing  Wii?  sluik'e  will  be  descril>ed  later. 
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The  period  of  aeration  is  intended  to  be  about  four 
hours,  which  obviously  corresponds  to  the  length  of 
time  required  for  the  sewage  to  flow  through  the 
eight  aeration  tanks.  The  quantity  of  air  required 
for  aeration  of  the  sewage  appears  to  be  about  1-75 
cub.  ft.  of  free  air  per  gallon  of  sewage  treated. 

Sidimfntatioii . — As  it  is  important  to  maintain  the 
sludge  in  intimate  contact  with  all  portions  of  the 
sewage  in  the  aerating  tanks,  it  is  necessary  to  pro- 
vide for  sedimentation  immediately  after  the  sewage 
leaves  them.  The  flocculent  precipitate,  however, 
settles  quickly,  and  a  clear  effluent  can  be  obtained 
from  suitable"  sedimentation  tanks.     It  is  expected  at 
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Fig.  5.— Details   of  Wall  for   Trickling   Filters. 

Milwaukee  to  reduce  the  quantity  of  suspended 
matter  in  the  sewage  to  less  than  20  parts  per  1,000,000, 
as  the  effluent  leaves  the  sedimentation  tank.  The 
suspended  matter  gradually  falls  to  the  bottom, 
where  it  accumulates  as  a  thin  sludge. 

Sludge,  Handling. — From  the  sedimentation  tank,  in 
which  the  sludge  naturally  contains  98  or  99  per  cent 
water,  the  sludge  flows  to  a  deep  concentration  well, 
where  it  is  hoped  to  reduce  the  water  content  to  96 
per  cent  or  less.    From  this  well  the  sludge  may  be 


contains  suflncient  fertilising  ingredients  to  make  its 
utilisation  commercially  attractive.  There  are,  how- 
ever, serious  difficulties  to  be  overcome  in  dewatering 
and  drying  the  sludge.  Very  little  progress  has  been 
made  upon  this  phase  of  the  problem. 

Theory  of  Action.— The  most  noticeable  effect  of  this 
treatment  upon  the  sewage  is  the  formation  of  the 
precipitate  called  "activated  sludge."  It  is  light 
brown  in  colour,  apparently  very  light  in  weight,  and 
readily  forms  loose  aggregations,  called  "  flocculi," 
resembling  precipitated  hydrate  of  iron.  These  floc- 
culi are  found  to  contain  vast  numbers  of  bacteria, 
which  appear  to  be  absolutely  essential  to  the  success 
of  the  process.  It  is  conceivable  that  they  exude 
certain  substances  which  give  to  these  flocculi  their 
peculiar  absorptive  and  attractive  functions,  and 
which  enable  them,  while  passing  through  the 
sewage,  to  gather  to  themselves  the  colloidal  matter 
and  bacteria,  and  to  absorb  certain  of  the  dissolved 
substances. 

The  action  of  this  sludge  appears  to  be  very  similar 
to  that  of  the  bacterial  jelly  surrounding  the  stones 
of  the  trickling  filter.  The  chemical  changes  which 
go  on  in  the  .sewage,  in  both  processes,  appear  to  be 
practically  identical.  The  efficiency,  however,  of  the 
activated  sludge  flocculi,  in  holding  the  colloidal 
matter,  appears  to  be  greater  than  that  of  the  bac- 
terial jelly  of  the  trickling  filter,  for  the  effluent  from 
the  aeration  tanks,  after  proper  sedimentation,  is 
very  clear  and  sparkling,  while  the  effluent  from 
ordinary  trickling  filters,  even  when  in  relatively 
good  condition,  is  almost  always  turbid,  even  after 
the  settling  solids  have  been  removed  from  it  by 
sedimentation.  The  two  processes,  although  very 
similar  in  theory  of  action,  are  carried  on  under 
different  physical  conditions.  In  the  case  of  the 
trickling  filter,  the  sewage  is  the  moving  medium, 
passing  slowly  over  the  absorbing  jelly,  by  which  its 
finely  divided  particles  and  some  of  the  dissolved 
matter  are  absorbed,  and  subjected  to  bacterial  de- 
composition and  oxidation.  In  the  aerating  tanks, 
on  the  other  hand,  the  bacterial  jelly  is  the  moving 
medium,  which,  in  contact  with  the  sewage,  attracts 
and  a'lj.sorbs  the  finely  divided  and  some  of  the  dis- 
solved substances,  and  within  its  confines  subjects 
them  to  bacterial  decomposition  and  oxida,tion. 

Character  of  Eesulting  Effluent. — The  well  -  settled 
effluent  from  the  aerating  tanks,  as  observed  by  the 
writer  at  Milwaukee,  is  clear,  sparkling  and  colour- 
less.   It   contains   ordinarily   less   than    10   per  cent 
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pumped  into  the  incoming  sewage,  or,  when  neces- 
sary, to  the  sludge  reservoirs,  where  it  is  continuously 
aerated  to  reactivate  it  before  pumping  it  to  the  raw 
sewage. 

There  are  as  yet  very  few  data  to  indicate  the 
quantity  of  .sludge  likely  to  be  produced  by  the  acti- 
vated sludge  treatment  of  sewages  in  general.  The 
Milwaukee  experiment. =  indicate  that  the  quantity 
will  range  from  3.000  to  6,000  gallons  per  1,000,000 
gallons  of  sewage  treated.  This  sewage  is  relatively 
.strong,  its  volume  being  equivalent  recently  to  about 
80  gallons  per  capita  per  day.  It  contains  consider- 
able industrial  wastes,  and  may  produce  an  abnormal 
quantity  of  sludge. 

Analyses  of  this  sludge  indicate  that  when  dry  it 


as  many  bacteria  as  were  present  in  the  original 
sewage;  it  is  relatively  stable,  keeping  under  exact- 
ing laboratory  conditions  for  from  three  to  five  days, 
even  in  tlie  winter  when  there  is  practically  no  nitri- 
fication, due  apparently  to  low  temperature  of  the 
sewage.  In  warmer  weather  there  should  be  no  diffi- 
culty in  producing  a  stable  effluent,  and  even  a 
higlilv  nitrified  effluent. 

Ajiplication  to  Trade  IKastes.— This  method  appears 
to  be  adapted  to  the  treatment  of  certain  trade  wastes. 
Experiments  being  made  by  the  writer  upon  tannery 
wastes,  give  promising  results,  while  those  upon 
paper  mill  wastes  are  not  encouraging,  probably 
Ijecause  these  wastes  are  not  as  susceptible  to 
vigorous  bacterial  action. 
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Co^t. — It  is  too  early  to  base  estimate  of  cost  of  this 
process  upon  actual  operating  data.  The  expense 
will  apparently  be  divided  into  two  parts,  that  of  the 
purification  process  and  that  of  shidge  disposal.  Air 
alone,  at  the  rate  of  1|  cub.  ft.  of  free  air  per  gallon 
of  sewage  treated,  will  cost  about  $14  per  1,LHJ0,000 
gallons  of  sewage,  if  power  costs  2c.  per  k.w.-hour. 
Few  small  cities  can  hope  to  purchase  power  at  a 
much  lower  cost,  and  other  methods  of  treatment  are 
likely  to  prove  more  economical  unless  a  profit  can 
be  realised  from  the  sludge. 

Analyses  of  activated  sludge  from  different  experi- 
mental plants  vary  widely.  Some  indicate  the  possi- 
bility of  a  return  from  sale  of  conunercially  dry 
sludge,  sufficient  to  warrant  the  payment  of  a  sub- 
stantial sum  for  dewatoring  and  drying,  but  what 
these  processes  will  cost   is  now  problematical. 

COMPARISON    OF    RESULT.^    OF    METHODS    OF    SEWAGE 
TREATMENT. 

Sedimentation,  with  or  without  screening,  is 
capable  of  removing  nmch  of  the  suspended  matter 
capable  of  settling  in  a  short  time.  Beferring  again 
to  the  hypotlietical  sewaijo,  by  way  of  illustration,  it 
may  be  assumed  that  this  process  will  effect  a  re- 
moval of  about  130  parts  per  1,000,000  of  suspended 
solids.  This  leaves  170  parts  of  suspended  solids  and 
jOO  parts  of  dis.solved  ?oUds,  a  highly  putrescible 
effluent  which  is  decidedly  dirty  in  appearance.  Such 
an  effluent,  however,  may  \h^  turned  into  some  streams 
and  bodies  of  water  witliout  fear  of  causing  serious 
deposits,  and  the  quantities  ot  diluting  water  may 
be  such  as  to  fully  warrant  such  a  course. 

If,  however,  a  better  effluent  be  required,  resort 
may  be  had  to  chemical  precipitation,  by  which  it  is 
possible  to  remove  colloidal  and  suspended  matters 
more  completely  than  by  sedimentation,  and  to  the 
extent  of  perhaps  290  parts  per  l.tXW.OOO.  leaving  510 
parts  of  suspended  colloidal  and  crystalloidal  matter 
in  the  effluent  of  the  hypothetical  sewage.  .\  large 
part  of  this  consists  of  soluble  matter.  Even  this 
reduction  is  not  sufficient  to  render  the  effluent  non- 
putrescible,  and  it  might  bo  added  that  in  most  cases 
where  this  method  has  been  employed  the  operating 
costs  have  been  so  curtailed  that  the  results  obtained 
liave  hardly  been  comparable  with  those  of  which  the 
process  is  capable. 

The  quantity  of  suspended  and  colloidal  .substances 
removed  by  scieens,  gr.t  chambers,  sedimentation 
and  chemical  precipitation  may  be  tabulated  as 
follows:  — 

Coarse  screens  ..  .  ...     5  to  10  parts  per  million 

Fine  screens    ...  .  20  to  7i)     ,,        „         „ 

Grit  chambers...  ...  10to40     ,,        „         ,,   . 

Plain  sedimentation    ...  130     ,,        „         „ 

Chemical  precipitatiun  ..  290     ,.        ,,         ,, 

Activated  sludge,  more  than...  290     ,,        ,,         „ 

■  All  of  these  methods  thirefore,  leave  in  the  .M-wage 
some  suspended  and  coIUudal  matter,  and  practically 
all  of  the  crystallo;dal  substances.  Where  further 
purification  is  required,  methods  of  oxidation  are 
employed. 

The  results  obtained  by  bacterial  oxidation  in  sand 
or  stone  Ijeds  have  varied  greatly.  The  best  results 
can  be  obtained  undoubtedly  by  the  use  of  sand 
filters  with  which  a  clear,  sparkling,  non-putrescible 
effluent  can  Ije  produced  without  difficulty.  Such  an 
effluent  is  as  good  as  can  be  obtained  by  any  of  tlie 
available  proces.=es  and  luay  contain  no  more  bac- 
teria than  a  well-disinfeded  settled  sewage. 

The  activated  sludge  method  produces  a  clear, 
sparkling,  well -oxidised  effluent.  Its  bacterial 
efficiency  apparently  approaches  that  of  the  sand 
filter,  as  does  its  power  of  oxidation  and  removal  of 
organic  matter. 

To  any  one  of  these  methods  it  is  practicable  to 
add  disinfection  with  chlor'ne,  which  will  reduce  the 
numlier  of  organisms  to  .-uch  an  extent  that  the  dis- 
charge of  the  effluent  iuin  tidal  w-aters,  or  into  large 
bodies  of  water  from  wlij.  h  water  supplies  are  taken 
and  properly  filtered  and  disinfected,  should  not 
endanger  health. 

By  available  method-  it  is  practicable  to  produce 
an  effluent  of  almost  any  required  degree  of  purifi- 
cation. Local  condition.-;  in  one  place  may  favour 
the  adoption  of  one  method,  while  those  of  some 
other  city  may  warrant  an  entirely  different  process. 
In  general,  where  large  i.odies  of  water  are  available 
for  dilution,  it  is  unnec  ssary  to  adopt  artificial 
means  of  oxidising  the  orL'anic  matter.  \Vliile  natural 
re.sources  for  the  oxidation  of  sewage  .should  be 
utilised  as  fully  as  is  compatible  with  the  general 
welfare,  they  should  no'  l»e  abused  by  the  discharge 
of  overtaxing  loads  of  oiganic  matter  into  streams 


and  waters,  by  which  their  value  of  natural  resources 
is  destroyed  wholly  or  in  part. 

The  problem  before  the  engineer  te-day  is  not  so 
much  how  it  is  possible  to  purify  sewage  as  it  is  to 
determine  to  what  extent  the  sewage  should  be  puri- 
fied to  meet  the  existing  conditions  and  by  what 
process  this  can  he  most  economically  accomplished. 


PERSONAL. 

Mr.  A.  Wilson,  surveyor  to  the  Ashburton  Urban 
District  Council,  has  had  his  salary  increased  by  £20 
a  year. 

JMr.  Lonergan,  assistant  county  surveyor  of  South 
Tipperary,  has  had  his  salary  increased  from  £100  to 
■tUO  a  yeiir. 

Mr.  Henry  S.  Ellis,  borough  electrical  engineer  of 
South  Shields,  has  had  his  salary  increased  by  £50  a 
year,  bringing  the  total  up  to  £500  per  annum. 

Mr.  Harman,  assistant  to  Mr.  M.  Hainsworth, 
surveyor'  to  the  Toddington  Urban  District  Council, 
having  joined  the  Army,  Mr.  Hainsworth  was  on 
Monday  authorised  to  advertise  for  a  general  assistant. 

Mr.  Robert  Pierce,  m.inst.c.e.,  municipal  engineer 
of  Singapore,  is  resij:niiig  his  position,  and,  in  placing 
on  record  recently  their  deep  sense  of  gratitude  to  him 
for  the  .services  he  has  rendere^^,  the  municipal  com- 
missioners resolved  to  ask  his  acceptance  of  a  sum 
of  .tWH). 

Major  W.  T.  B.  McCormack,  of  the  Australian 
Expeditionary  Forces,  who  has  arrived  in  this  country 
in  command  of  a  company  of  Engineers,  is  a  well- 
known  civil  engineer,  and  has  made  a  special  study 
of  road  engineering.  He  is  desirous  of  getting  infor- 
mation on  this  subject  here,  and  we  shall  be  pleased 
to  forward  to  him  anything  helpful  that  may  reach 
us  as  to  methods,  materials,  or  modern  appliances. 

Amongst  those  of  the  Wimbledon  Borough  Sur- 
veyor's department  who  have  served  at  the  front  is 
Mr.  V.  Woolhouse.  who  was  formerly  in  the  Marines. 
He  enlisted  in  September,  1914,  and, though  suffering 
Irom  an  injured  foot,  managed  to  "  dodge"  the  doc- 
tor. He  was  engaged  in  sniping  at  Givenchy,  La 
Bassce,  where,  after  accounting  for  six  Germans  and 


Sebgea'nt-Major  Woolhouse. 


shooting  one— whom  he  left  the  trench  to  deal  with— 
he  was  shot  by  a  man  concealed  behind  a  haystack, 
the  bullet  penetrating  his  skull,  as  .shown  in  the 
accompanyipg  photograph.  He  was  again  wounded 
in  three  places  in  the  right  arm  at  Aubers  Ridge, 
Fromelles.  He  has  just  been  appointed  Sergeant-Major 
to  the  Officers'  Training  Corps,  now  quartered  in  an 
Eastern  town. 

OBITUARY. 
Mr.  John  Briggs,  burgh  surveyo'r  and  sanitary 
insjiector  of  Dumbarton,  died,  we  regret  to  state,  on 
Saturday  last.  He  carried  out  many  important  muni- 
cipal works  during  his  tenure  of  office.  An  enthu- 
siastic volunteer,  he  was  at  one  time  .sergeant-major 
of  the  Border  Brigade  Bearer  Company.  Subsequently 
he  was  ambulance  sergeant  of  the  Dumbartonshire 
Volunteer  Regiment,  and  he  turned  his  ambulance 
knowledge  to  good  account  as  a  commandant  oF  the 
Dumbarton  V.A.D.  As  a  .shot  he  was  legardcd  in  his 
day  as  one  of  the  Bisley  experts. 
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Municipal  Woric  in  Progress  and  Projected. 

lor   invites   the   co-operation  of  Suetesok    readers  with  a  view   to  making  the  information  given  under  thii 
head  os  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINCS. 

Banbridge  U.D.C. — It  has  been  agreed  to  effect 
alterations  iu  a  large  shed  in  the  market  yard,  in 
order  to  make  it  suitable  for  a  publio  slaughterhouse. 

Bishop's  Castle  T.C. — Tenders  are  to  be  obfained  for 
alterations  to  the  sheds  in  the  fair  ground  for  the 
]iurpose  of  housing  the  fire  engine. 

Hemsworth  R.D.C. — The  council  have  approved  the 
plans  for  a  mortuary  at  Moorthorpe. 

Norfolk  C.C. — The  Eastern  Highways  Committ^^e 
have  referred  to  the  Bridges  Committee  a  letter  from 
the  Aylsham  Rural  District  Council,  asking  what  con- 
tribution the  eounty  council  were  prepared  to  make 
towards  the  eost  of  putting  Burgh  Bridge  into  a  con- 
dition of  safety.  It  appeared  that  the  district  council 
were  not  liable  for  the  repair  of  the  bridge ;  it  wa.s 
the  property  of  the  Navigation  Commissioners,  who 
had  no  funds  in  hand.  Oh  the  one  side  it  was 
api)roarlied  by  a  county  council  road  and  on  the  other 
by  a  district  council  road. 

Winchester  T.C— The  surveyor,  Mr.  W.  V.  Ander- 
son, has  received  instructions  to  prei)are  plans  for  a 
public  convenience  at  a  cost  not  exceeding  £200. 

HOUSINC    AND    TOWN    PLANNING. 

Petworth  R.D.C. — Witli  refei'ence  to  a  circular  letter 
from  the  Local  Uovcrmnent  Board  asking  if  there  were 
any  building  contemplated  in  the  council's  area  after 
the  war,  it  was  decided  to  reply  that  the  council  con- 
templated building  cottages  at  Fittleworth,  this  scheme 
having  been  postponed  until  after  the  war. 

Westhoughton  U.D.C.  —  The  Local  Government 
Board  have  sanctioned  an  instalment  (£3,160)  of  tlie 
sum  required  for  the  erection  of  forty-one  working- 
class  houses,  ancl  it  is  proposed  to  commence  work 
at  an  early  date. 

MOTOR  TRANSPORT. 

Barnoldswick  U.D.C. — It  is  proposed  to  purchase  a 
Frances  motor  wagon  for  the  healtl*  department,  at 
an  estimated  cost  of  £335. 

Bristol  T.C. — The  city  council  on  Tuesday  last 
adopted  a  recommendation  of  the  Watch  Committee 
to  purchase  a  new  motor  fire  engine  for  Bedminster, 
at  a  cost  of  £995. 

Runcorn  R.D.C. — It  has  been  decided  to  purchase  a 
motor  amlnilance,  at  an  estimated  cost  of  £535. 

PARKS    AND    OPEN   SPACES. 

St.  Andrews  T.C— It  h;is  been  agreed  to  form  a  new 
nine-liole  putting  course  on  the  golf  links,  at  a  cost 
not  exceeding  £200,  the  repayment  to  be  spread  over 
a  period  of  ten  years. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Grimsby  T.C— It  was  rt'jiorted  that  there  was  a 
large  accumulation  of  old  tins  at  the  works  which 
could  not  be  disposed  of.  Before  the  war  a  German 
firm  bought  all  the  council  could  suiijily. — On  tlie 
ground  that  the  practice  was  a  menace  to  health,  the 
Sanitary  Committee  recently  forbade  scavengers  to 
sort  rags  and  other  material  from  the  houseliold  refuse 
they  collected.  As  a  result  of  this  prohibition  the 
men  have  demanded  an  increase  of  pay  of  3s.  weekly. 
They  assert  that  the  rags,  which  they  regarded  as 
their  perquisite,  brought  them  in  4s.  weekly  per  man. 
At  a  meeting  of  the  Sanitary  Committee  the  mayor 
asserted  that,  despite  the  committee's  orders,  the  men 
were  still  sorting  the  refuse,  and  the  committer  decided 
to  let  the  application  for  an  increase  lie  on  the  table. 

Nottingham  T.C— Tlu-  town  cbuncil  on  Tuesday 
agreed  to  the  purchase  of  II  2-5ths  acres  of  land  adjoin- 
ing the  Radfoid  gaswoiks.  for  the  purpose  of  dejjot 
acconnnodation  and  the  storage  of  refuse.  The  price 
was  2s.  6d.  per  yard.  The  Finance  Committee  were 
authorised  to  raise  the  purchase  money,  amonnting 
to  £4,201,  by  loan  or  otherwise.    The  mayor  (Councillor 


J.  G.  Small),  in  moving  the  adoption  of  the  scheme, 
said  the  interest  on  the  money — about  £6,200 — at  6  per 
cent,  was  approximately  £370  per  year.  Mr.  Terry, 
the  manager  of  the  nightsoil  department,  had  stated 
that  for  £12  10s.  per  week  they  could  cart  the  clinker 
refuse  from  the  destructor,  and  with  this  land,  at 
the  site  available,  it  could  be  done  for  30s.  per  week, 
thus  representing  a  saving  of  £570  per  year. 

ROADS    AND    MATERIALS. 

Consett  U.D.C. — In  aildition  to  certain  other  pro- 
posals it  has  been  decided  to  include  the  widening  of 
Victoria-street  in  the  list  of  works  to  be  carried  out 
after  the  war. 

Doncaster  T.C. — It  is  proposed  to  proceed  with  the 
reconstruction  of  a  portion  of  the  tramway  track  at 
Bcntley. 

Elgin  C.C. — A  report  by  a  sub-committee  of  the 
County  Koad  Board  was  submitted  as  to  the  damage 
done  to  the  Kellas  road  by  the  recent  flooding.  Various 
schemes  were  considered,  but  the  committee  recom- 
mended that  the  line  of  the  new  road  should  be 
adhered  to.  A  further  report  ex]iressed  satisfaction 
with  the  progress  of  the  work. 

Fifeshire  C.C. — The  road  surveyor,   Mr.  T.  Aitken, 

estimates  that  the  cost  of  repairing  the  roads  caused 
l.y  flooding  will  be  £800.  ■"     , 

Frome  U.D.C. — It  was  reported  that  the  county  sur- 
veyor had  con.sented  to  the  use  of  limestone  on  certain 
roads  in  the  town,  being  satisfied  that  there  was  no 
stone  of  the  better  qualities  available. 

Helston    R.D.C. — The  council  decided  on  Saturday 

to  adopt  the  system  of  payment  of  workmen's  wages 
liy  cheque,  on  the  suggestion  of  the  district  auditor, 
and  granted  the  highway^  surveyors  and  sanitary  in- 
spector for  the  north  and  south  districts  an  increase 
of  salary  oi  5s.  per  week  for  the  duration  of  the  war, 
or  until  the  resumption  of  normal  prices. 

Hetton  (Durham)  U.D.C — Instructions  have  been 
given  to  the  surveyor,  Mr.  J.  Harding,  to  prepare 
another  scheme  for  the  proposed  improvement  of 
Three  Tuns-road. 

Leake  R.D.C— A  committee  appointed  by  the  council 
to  consider  means  to  obviate  flooding  on  the  Gotham- 
lane  do  not  recommend  any  steps  for  a  road  scheme 
which  would  cost  about  £100.  There  is  an  alternative 
scheme  across  the  fields,  which  would  cost  not  much 
above  £10.  The  matter  is  now  being  considered  by 
the  parish  council. 

Newport  (Mon.)  T.C. — The  Parliamentary  Com- 
mittee have  passed  a  I'esolution  in  favour  of  jiroceed- 
ing  with  the  proposed  improvement  at  Cardiff-road  and 
Courtybella  crossing  as  soon  as  circumstances  will 
jiermit.  The  estimated  cost  of  the  scheme,  exclusive 
of  land,  is  £25,000.  The  railway  companies  have  been 
asked  to  make  a  contribution  towards  the  cost. 

Nottingham  T.C. — The  town  council  on  Tuesday 
authorised  the  Improvement  Committee  to  take  steps 
to  improve  the  dangertius  corner  leading  from  Derby- 
road  to  Beeston-road,  and  the  further  corner  leading 
from  Beeston-lane  to  Beeston,  in  such  a  manner  as 
to  make  it  possible  for  drivers  of  wheeled  vehicles  to 
see  approaching  traffic 

Oswestry  T.C — It  has  been  agreed  to  proceed  with 
the  widening  and  fencing  of  the  bend  nearest  to  the 
last  houses  in  Whittington-road,  at  an  estimated  cost 
of  £73,  and  that  the  widening  at  the  further  bend  in 
the  road  be  deferred  with  a  view  to  a  grant  being 
obtained  from  the  county  council  and  the  Road  Board. 

Oswestry  R.D.C— Tlu'  surveyor,  Jlr.  T.  H.  Davies, 
reported  tliat  he  had  had  an  interview  with  Mr. 
Brookes,  an  engineering  official  of  the  Road  Board, 
who  seemed  very  favourable  towards  making  a  graHt 
towards  the  repair  and  improvement  of  Twmpath- 
road,  and  suggested  that  the  contribution  should  be 
one-third  of  the  total  cost.  He  (the  surveyor)  esti- 
mated the  total  outlay  at  £484,  of  which  £234  was  for 
the  work  of  resui'facing  the  road.  The  council  decided 
to  ask  for  two-tliirds  c.f  the  cost. 

Oulton  Broad  U.D.C— A  letter  was  submitted  to 
the  Roads  Committee  from  the  East  Suffolk  County 
Council  with  reference  to  discontinuance  of  watering 
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of  stivets  on  gi-ounds  of  txx>nom.v  and  difficulty  in 
obtaining  labour,  the  opinion  of  tlio  county  medical 
officer  being  that,  this  was  a  ven-  shortsighted  policy, 
particularly  at  this  se;ison,  when  the  ground  tein- 
pei-ature  was  gradually  in.  leasing.  The  association  of 
rises  in  gi-ound  t<?nipcnit.ure  and  increases  in  number 
of  cases  of  diarrhoea  and  \  cmiting  in  infants  was  well 
known,  and  in  view  of  the  fact  that  it  was  desired 
to  conserve  the  infant  pojuilation  he  thought  councils 
should  be  urged  to  water  streets  at  any  rate  for  the 
next  two  months  in  order  to  prevent  as  much  as 
possible  the  dust  and  genus  being  blown  about. 

Portrush  U.D.C. — It  has  been  agreed  to  steam-roll 
the  roads  in  the  extendel  area,  and  to  obtain  tenders 
for  stones  and  soreeninijs.  and  also  for  steam-rolling. 

Portslade  U.D.C. — In  reply  to  the  circular  letter 
from  the  Local  Government.  Board,  as  to  the  propose<l 
execution  of  works  after  the  war,  it  was  decided  to 
name  the  widening  of  Sontliem  Cross  cross-roads,  and 
making  up  of  Wellington-road,  and  also  certain  private 
works. 

Rugeley  U.D.C. — It  is  |>roposed  to  spend  a  sum  of 
£240  on  repairs  to  the  Sheep  Fair  and  Hagley-road. 

Teignmouth  U.D.C. — Explaining  an  increase  of  the 
half-year's  estimate  lor  mad  maintenance  from  ,t39u 
to  £59U,  the  surveyor,  iMr.  F.  W.  Knijjht.  stated  that 
he  had  estimated  only  for  the  work  that  was  abso- 
lutely necessary.  Some  of  the  roads  were  not  re- 
metalled  every  year,  but  tliis  winter  it  was  necessary. 
These  roads  could  not  pe>ssibly  go  another  winter. 

Tyrone  C.C. — The  county  surveyor,  Mr.  F.  J,  Lynam. 
reported  that  his  estimate  for  repairing  the  roads  and 
bridges  destroyed  bv  tin'  August  storm  had  been 
increased  from  £1,671  to  C3,071,  but  that  the  tem- 
porary work  which  he  was  carrying  out  might  last  for 
ten  years.  He  had  got  some  fairly  substantial  tem- 
poraiy  timber  bi'idges  finished,  and  he  suggested  the 
adjournment  of  the  question  of  permanent  recon- 
struction for  some  time  and  to  limit  the  imtnediate 
expenditure  in  these  cases  to  £1.000.  The  council 
agreed  to  these  proposals. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Auckland  R.D.C.-  .\  t.  nder  at  Cl')2  has  been 
accepted  for  >ewerage  wc^iks. 

Bodmin  T.C. — Complaint  was  made  at  the  council 
meeting  on  Tuesday  of  the  condition  of  the  sewage 
disposal  works,  and  it  was  decided  that  the  whole 
council  in  committee  should  view  the  works  and  see 
what  is  required  to  be  done. 

Downham  U.D.C. — It  is  proposed  to  take  up  a  loan 
of  £l.!).'J!l  for  the  purposes  of  the  sewage  disposal 
scheme. 

Hertford  R.D.C.— The  Local  Govemment  Board 
have  declined  to  sanction  a  loan  for  the  construction 
of  sewage  disposal  works  at  Tewin. 

Holsworthy  U.D.C— The  medical  officer,  Dr.  Gray, 
on  Tuesday  last  again  loininded  the  council  that  no 
analysis  of  the  water  has  Ix^en  made  for  five  years, 
and  that  the  sewage  system  of  the  town  is  antiquated, 
highly  insanitary,  and  quite  incapable  of  being 
improved.  Only  a  new  system  and  modem  sewage  dis- 
posal works  will,  he  states,  remedy  the  existing 
defects. 

Midlothian  C.C.  —  Th.  Suburban  District  Com- 
mittee, having  considered  in  considerable  detail  the 
(|uestion  of  surface-water  di-ainage  at  Corsturpliine, 
decided  to  ask  the  Wate)  of  Leith  Purification  and 
Sewerage  Commissioners  to  appoint  representatives  to 
meet  repres«'ntatives  of  the  District  Committee  to 
discuss  the  whole  question. 

Morley  T.C. — It  has  Inen  agreed  to  enlarge  the 
press-house  at  the  sewage  disposal  works  by  the  addi- 
tion of  two  jiresses,  at  an  estimated  cost  of  £970. 

Rochdale    T.C. — A  vannnn  gully  emptier  is  to    be 

purehasi-d  fur  the  iis,.  ,,f  ih,.  street  cleansing  deparf- 
iiient. 

WATER,    CAS,   AND    ELECTRICITY. 

Conway  R.D.C. — Complaint  having  been  made  as  to 

the  serious  eondition  of  IIm-  public  wells,  the  sanitary 
inspector  has  been  inst noted  to  submit  a  report  on 
the  subject. 

Dewsbury  T.C— A  derlsi.n  has  been  reached  to  pro- 
vide an  additional  water  -upply  at  Thornhill. 

Exeter  T.C. — A  recommendation  of  the  Cleansing 
and  Lighting  CommitUM-  t-f  give  permission  to  Exeter 
Gas    Company  to    substitute    a    standard    of    calorific 


power  f<u-  a  standard  of  illuminating  power  has  been 
ii-ferred  back  for  further  consideration. 

Exmouth  U.D.C. —The  Special  Lighting  Cominiltee 
re))ortetl  that  they  had  met  the  directors  of  the  gas 
company,  who  had  accepted  an  offer  of  payment  in 
settlement  of  all  claims  arising  under  their  contract 
at  the  rate  of  £350  per  annum  from  the  date  of  the 
order  for  the  extinction  of  all  street  lights  until  the 
date  that  the  order  be  revoked,  the  contract  remain- 
ing in  force  as  if  no  order  had  been  made.  The 
committee  regarded  such  a  settlement  as  satisfactory 
from  all  points  of  view,  and  the  council  approved  the 
report. 

Holmfirth  U.D.C. — The  council  have  approved  the 

extension   of   the   eleetricitv    mains   to    Bottoms   and 
IStirnlee. 

Hythe  T.C. — In  declining  to  sanction  a  proposed 
loan  of  £800  for  new  water  mains  at  Tawner's  Hill, 
the  Local  Government  Board  advise  the  town  council 
to  consider  whether  the  money  can  be  paid  out  of  the 
rates. 

Llanelly  R.D.C— The  council  are  asking  the  Public 
Works  Loan  Board  for  a  loan  of  £34,883  in  connection 
with  the  water  supjily  undertaking  now  being  carried 
on  under  the  provisions  of  the  Llanelly  Rural  District 
Council  Act,  1912.  This  Act  authorised  the  council  to 
borrow  ,£179,483  and  any  further  moneys  the  Local 
(Jovernment  Board  might  sanction.  Owing  to  the 
war  a  good  many  of  the  works  were  closed  down,  but 
a  large  quantity  of  water  is  required  at  Pembrey ; 
hence  the  application. 

Newport  (Mon.)  T.C— The  Electricity  Committee 
and  Waterworks  (Committee  recommend  that  a  war 
bonus  of  .'is.  per  we<'k  be  paid  to  their  employees, 
skilled  or  otherwise,  if  over  twenty-one  years  of  age. 

Oswestry  T.C. — The  borough  surveyor  and  engineer 
has  called  the  attention  of  the  town  council  to  the 
serious  position  of  the  town  in  the  matter  of  the  water 
supply.  In  reference  to  this  the  mayor  (Mr.  R.  S. 
Parry)  stated  that  tliere  was  only  about  a  week's 
supply  in  the  reservoirs.  They  were  getting  250,000 
gallons  a  day  from  the  Liverpool  supply,  this  being 
the  amount  they  were  allowed  to  receive  by  Act  of 
Parliament.  The  consumiition  the  wijek  before  last 
was  at  the  rate  of  392,000  gallons  per  day.  There  was 
a  lot  of  water  being  wasted  at  the  present  time.  It 
had  bc>en  suggested  that  they  should  turn  the  supply 
off  at  night  time,  but  his  opinion  was  that  more 
water  was  lost  when  that  was  done  than  if  it  was  not 
cut  off  at  all.  It  was  agree<l  that  a  meeting  of  the 
Water  Committee  should  be  c<inveiied  to  discuss  the 
situation. 

Oswestry  R.D.C — A  connnittee  has  been  appointed 

to   visit   Middle    Hengoed   to    ascertain   if  temporary 
.-teps  can  l)e  taken  to  deal  with  the  water'  supply. 

Paul  U.D.C — In  connection  with  the  report  by 
Messrs.  Douglas,  Lewis  iV  Douglas,  with  resjiect  to  the 
wat«'r  supply,  it  is  proposed  to  sink  a  well  and  take 
an    analysis   of   the   water. 

Plymouth  T.C— The  three  water  undertakings  of 
I'lvmniiih.  l)<voni)oit,  and  Stonehouso  showed  on  last 
year's   wrliing  a   nett   profit  of   £5,690. 

Plympton  R.D.C— The  Water  Committee  have  been 
authorised  to  carry  out  the  necessary  works  in  con- 
ne<-tion  with  the  leakage  at  the  reservoir,  at  an  esti- 
inatcfl  cost  of  £1.50. 

South  Shields  T.C— Tlu'  total  revenue  of  the  elec- 
tricity undertaUin;;  last  year  was  £30,737,  a  decrease 
of  £3,745  compared  with  the  previous  year.  With 
reference  to  the  cajjital  e.xj)enditure  a  niendjer  stated 
that  it  totalled  C:i2r).0Uii,  and  the  contributions  to  the 
.-inkiiif;  fund  amounted  to  £105,000,  so  that  altogether 
the  coneeni   was  in  a  very  comfortable  condition. 

Swansea  T.C. — The  Electricity  Committee  report<'«l 
that  in'gotiations  had  been  opened  with  the  Harbour 
Trust  with  a  view  to  all  the  electrical  energ.v  required 
at  the  docks  being  supplied  by  the  corporation  in  the 
same  way  as  it  is  now  supplied  to  the  ti'amways  under- 
faking.  It  was  decided  to  extend  the  central  works 
at    a  cost  of   from    f2M,()(IO  to   £25,000. 

Wolverhampton  T.C. —The  nett  profit,  of  the  elec- 
Ir cily  iiiiderlakiiif,'  la.-t  \  ear  was  £!.«.')(;.  wliieh  has 
lieeii   transteircd  to  llie   reserve  fund. 

MISCELLANEOUS. 

Carnarvon  T.C. — With  regard  to  street  lighting 
I, nder  the  new  order,  the  Lighting  Committee  reported 
having  met  the  chief  constable,  who  had  i;roinised  to 
give  his   consideration   to    suggestions    for   keeping 
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certain  lamps  alight  from  two  hours  after  sunset  till 
midnight,  in  addition  to  four  corner  lamps  whicli  he 
had  already  approved.  There  was  also  a  proposal  by 
the  oommittee  to  have  lamp-po.sts  painted  white.  A 
discussion  arose  as  to  the  relative  merits  of  painted 
lamp-posts  and  whitewashed  kerbstones  as  a  means 
of  guiding  pedestrians  at  night,  and  eventually  the 
question  was  referred  to  the  Lighting  Committee  for 
decision. 

Dorchester  R.D.C. — It  has  been  agreed  to  apply  for 
exemption  from  military  service  for  Mr.  J.  J.  Estridge, 
the  highway  surveyor. 

Gateshead  T.C. — The  town  council  have  approved  a 

ii'liort  of  the  Town  Improvement  Connnittee  stating 
that  they  did  not  see  their  way  clear  to  recommend  the 
council  to  approve  the  promotion  of  the  suggested 
Bill  for  the  linking  up  of  the  tramways  systems  of 
Newcastle  and  Gateshead  by  means  of  tramways  across 
the  high-level  bridge  until  such  Bill  has  Ijeen  con- 
sidered by  the  council,  and  all  proper  provisions  wliich 
the  <'0uncil  may  think  necessary  to  safeguard  the 
interests  of  Gateshead   have  Ijeen  inserted  therein. 

Hartlepool  T.C. — In  reply  to  the  Local  Government 
Board  inquiries  regarding  public  works  to  he  started 
after  the  war,  the  town  council  have  decided  to  state 
that  they  propose  to  proceed  with  their  housing 
.scheme,  and  other  probable  works  are  the  propo.sed 
extension  northwards  of  the  promenade,  the  protection 
of  the  cliff  to  the  south  of  the  promenade,  and  the 
provision  of  a  new  school  at  Throston ;  while  reference 
may  also  be  made  to  a  project  for  a  tunnel  under  the 
channel  between  Hartlepool  and  Middleton,  or  for  a 
bridge  over  it. 

Salford  T.C. — The  netfc  profit  of  the  tramways  under- 
taking last  j'ear  was  £18,47.3,  and  in  order  to  permit 
of  the  promised  payment  of  £22,000  in  relief  of  the 
rates,  £3,.'j2G  has  been  transfewed  to  the  cuiTent 
account .  from  the  depreciation  and  renewals  fund. 
The  balance  remaining  in  the  depreciation  fund  is 
£21,266.  During  the  year  £13,135  was  disbursed  in 
allowances  to  the  families  of  men  who  are  in  the  Army. 

Teddington  U.D.C.— Tlie  surveyor,  Mr.  M.  Hains- 
worth,  has  purchased  a  3-h.p.  gas  engine  for  the 
workshop  at  the  sewage  woi'ks  for  the  sum  of  £12. 

EOR     OTHER     ADVEHTISEMENTS 

See  End  of  Paper. 

BARTON-ON-HUMBER   URBAN   DISTRICT 
COUKCIL.  .. 
SURVEYOR    AND   INSPECTOR   OF   NUISANCES. 
The  above  Council  are  prepared  to  receive  applica- 
tions for  the  post  of  Temporary  Surveyor  and  Inspector 
of  Nuisances.     Population  about  6,000. 

The  person  appointed  must  be  fully  qualified,  and 
be  ineligible  for  the  Army. 

The  appointment  will  be  made  for  the  duration  of 
the  war  only,  or  until  the  return  of  the  Council's 
permanent  Surveyor,  and  will  be  subject  to  the 
sanction  of  the  Local  Government  Board. 

Applications,  in  own  handwriting,  stating  fully  age, 
qualifications,  salary  required,  and  when  can  com- 
mence duties,  with  copies  of  not  more  than  tliree  recent 
testimonials,  to  be  sent  to  the  undersigned  so  as  to 
reach  him  not  later  than  the  30th  September,  1916. 
Canvassing  will  be  a  disqualification. 
G.   H.  NOWELL, 

Clerk  to  the  Council. 
Barton-on-Humber, 
Lincolnshire. 

September  12,  1916.  (3,093) 

TDOROUGH    OF    BEDFORD, 

-^   TEMPORARY    ENGINEERING    ASSISTANT. 

■\Vanted,  in  the  Borough  Engineer  and  Surveyor's 
Office,  a  Temporary  Engineering  Assistant  (ineligible 
for  military  service)  for  the  duration  of  the  war. 

Applications,  in  candidate's  own  handwriting, 
stating  age  and  salary  required',  and  giving  full  par- 
ticulars as  to  experience,  and  accompanied  by  copies 
of  not  more  than  three  recent  testimonials,  to' be  sent 
to  the  undersigned  not  later  than  Saturday, 
September  30th. 

Canvassing  will  disqualify. 

N.   GREENSHIELDS,   assoc.m.inst.c.e.. 
Borough  Engineer  and  Surveyor. 
Borough  Engineer  and  Surveyor's  Office, 
Town  Hall,  Bedford. 

September  12,  1916.  (3,097) 


THOROUGH    OF    BEDFORD. 
-^  WATER    INSPECTOR. 

AVanted,  in  the  AVaterworks  Engineer's  Department, 
■an  Assistant  Water  Inspector  (ineligible  for  military 
service). . 

Candidates  must  be  qualified  plumbers,  capable  of 
laying  and  repairing  water  mains,  sen'ices,  fittings, 
&c.,  and  experienced  in  the  management  of  men. 

Wages  40s.  per  week,  in  addition  to  which  a  tem- 
porai-y  war  bonus  of  os.  6d.  per  week  will  be  paid 
during  the  period  of  the  war. 

Applications,  in  candidate's  own  handwriting, 
stating  age  and  giving  full  particulars  of  experience, 
and  accompanied  b.y  copies  of  not  more  than  three 
recent  testimonials,  to  be  sent  to  the  undersigned  not 
later  than  Satui-day,  September  30th. 

Canvassing  will  disqualify. 

N.   GREENSHIELDS,   assoc.m.tnst.c.e.. 
Waterworks  Engineer. 
Waterworks  Engineer's  Office, 
Town  Hall.  Bedford. 

September   12,   1916.  (3,096) 


E 


URAL    DISTRICT    COUNCIL 
FAKEHAM. 


OF 


LEE-ON-THE-fiOLENT  MAIN  SEWERAGE. 


CLERK  OF  WORKS  REQUIRED. 

The  above-named  Council"  invite  application  for 
the  appointment  of  a  Clerk  of  the  Works  in  connec- 
tion with  the  completion  of  the  Lee-on-the-Solent 
Main  Sewerage,  which  consists  of  about  '2^  miles  of 
sewers. 

The  duties  will  inchide  the  Superintendence  of  all 
House  Connections  to  the  sewers,  and  supply  all 
necessary  information  to  the  Council  in  connection 
therewith. 

Considerable  experience  in  the  supervision  of 
Sewerage  Works  is  essential,  and  the  Candidate  must 
l)e  able  to  Test  Materials,  Set  out  Work,  use  the 
various  Surveyor's  Instruments,  and  Measure  all 
work  done. 

The  person  appointed  will  l:>e  required  to  work 
under  the  direction  of  the  Engineer,  Mr.  Wilberforce 
Cobbett,  ASSOC.M.INST.C.E.,  and  to  devote  the  w'hole 
of  his  time  to  the  work  during  the  Contractor's  work- 
ing hours.  The  work  is  expected  to  last  nine  months,  . 
and  the  appointment  will  be  subject  to  one  month's 
notice  on  either  side. 

The  salary  will  be  3^  guineas  per  week. 

Applications,  endorsed  "Clerk  of  the  Works,"  stating 
age  and  qualifications,  accompanied  by  copies  of 
tliree  recent  testimonials,  to  be  sent  to  the  under- 
signed not  later  than  10  o'clock  am.  on  Friday,  the 
22nd  inst.  The  successful  applicant  will  he  required 
to  reside  at  Lee-on-the-Solent. 

Applicants  who  canvass  any  Member  of  the  Council, 
either  directly  or  indirectly,  will  he  disqualified. 
(By  order) 

ALFRED  LAKER, 

Clerk  to  the  Council. 

97  West-street,  Fareham,  Hants. 

September  12,  1916.  (3,095) 

pOUNTY  BOROUGH  OF  SOUTHEND-OK- 
^  SEA. 

The  Corporation  of  Southend-on-Sea  invite  Tenders 
for  the  Supply  of  Coal  for  a  period  of  one  year  from 
1st  October,  1916. 

Form  of  Tender  may  be  obtained  on  application  to 
Mr.  Ernest  J.  Elford,  Borough  Engineer  and  Sur- 
veyor, Municipal   Buildings,  Southend-on-Sea. 

Sealed  Tenders,  endorsed  "  Tender  for  Coal,"  to  be 
delivered  at  mv  Offices  not  later  than  9  a.m.  on 
Thursday,  21st  Septemlwr,  1916. 

No  Tender  will  be  considered  unless  made  on  the 
pre.scribed  Form. 

The  Corporation  will  not  be  bound  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

H.   J.   WORWOOD. 

Town  Clerk. 
Town  Clerk's  Office, 

Southend-on-Sea.  '  (3,098) 

"PULLY  QUALIFIED  SURVEYOR  seeks 
-*-  Appointment.  Would  undei-take  Temporary 
Work. — Apply  Box  1,.5S.5,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.G.  (3,094) 


September  15,  I'JUi. 


AND  COUNTY  ENGINEER. 
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THE  DISPOSAL   OF  EXCRETA  IN  THE  TROPICS.' 


By  AxGVs  Macdon AID,  M.n.,  D.r.ii..  d.t.m.. 


The  advent  of  the  Iiitvi  luitioual  Health  Couiinissiou 
Willi  its  iuitial  crusade  ;ii;ainst  hookworm  iiifoitioii 
has  emphasised  the  sanitaiy  necessities  of  the  tropics. 
For  aukylostomiasis  is  a  disease  of  tropical 
conditions,  and  attack  upon  it  is  a  matter  of  tropical 
siinilation.  Being  a  di-ease  of  soil  infection,  it  is 
essentially  a  disease  of  tlie  country,  and  it  is  to  the 
country  parts  especially  that  attention  has  to  he 
directed.     .    .     . 

In  the  main,  without  i  utering  on  debatiihle  prob- 
lems whicli  will  be  solvcl  when  sufficient  daia  are 
brought  forward,  it  nuis!  be  conceded  that  the  bare- 
footed individual,  no  matter  of  what  race,  age  or 
sex.  brouglit  in  contact  with  hookworm-polluted  soil 
is  in  the  fair  way  to  hdokworm  infection.  The  pre- 
vention of  soil  pollution  realised,  therefore,  the  prob- 
lem is  restricted  to  the  disposal  of  hun;an  e.xcreta 
in  manner  suitable  to  attain  that  end  without  detri- 
ment to  the  preventive  aims  already  secured  for  other 
purposes.  There  does  not  appear  so  far  to  have  been 
any  serious  consideration  given  to  this  aspect  of  the 
disposal  of  excreta,  thuugh  practical  sanitarians, 
wherever  hookworm  treatment  on  a  large  scale  has 
been  undertaken,  have  been  forced  to  adopt  such 
measures  to  prevent  soil  pollution  as  seemed  locally 
suitable 

Abundant  detail  ...  is  given  of  different  forms 
of  closet  or  latrine,  but  scant  consideration  is  given 
to  tlie  actual  disposal  of  the  excreta.  The  main  pre- 
ventive purposes  in  view  in  any  system  of  disposal 
have  been  the  removal  of  a  nuisance  and  the  preven- 
tion of  personal,  fly,  and  water  infection  of  cholera, 
dysentery,  enteric.  Even  then,  theoretical  sanita- 
rians have  been  content  to  give  their  assent  in  favour 
of  thi?.  that  and  the  other  perfect  type  of  closet,  not 
considering  cost  and  satisfactoriness  of  ultimate  dis- 
posal. 

Legislation  also — within  my  knowledge  in  different 
cclonies — has  ordained  wi'li  elaborate  detail  a  special 
type  of  closet  and  left  altogether  out  of  account  that 
the  daily  emptying  which  vfas  obvious  had  t<i  l)e 
arranged  for  in  some  safi-  manner. 

CnSTOMARV    METHODS    OF    DISPOSAL. 

It  may  be  useful  to  riview  briefly  tlir  custdinary 
hiethod.s  of  disposal  tlw.>iiirhout  the  tropics.  1  sun: 
them  uj)  under  four  heads:  — 

(1)  Water  carriage.  (2)  Tlimidn  carriage.  (3)-Original 
p-^rmanent  disposal.    (4)  Natural  disposal. 

(1)  Water  carriage  usually  implies  direct  transport 
01  excreta  from  closet  tn  <leposit  in  seii,  on  farm  or 
or;  treatment  l)eds.  Hut  the  sewers  may  be  used  for 
subsidiary  conveyance  't  the  contents  of  buckets 
pails,  utensils,  deposited  at  intakes  from  institutions 
or  at  other  authorised  -itnations.  This  minimises 
the  preventive  advanta^.  -  of  a' sewerage  sy.stem  by 
retaining  an  amount  "f  personal  handling  of 
utensils.    .    .    . 

(2)  Human  carriage  may  be  used  to  include  that 
large  variety  of  latrine  ->  i  vice,  the  principle  of  which 
is  local  deposit  in  pail,  bucket,  tub  (conmion) ;  on 
ground  surface  (frequent,  in  which  case,  crabs.  be(!tles. 
ants,  rat,  dog'and  vultin.'  may  perform  the  disposal); 
in  vault  or  pit  undei  .j  near  dwellings  (Bombay, 
Barbados,  Panama):  in  luge  Concrete  vaults  (China. 
fee);  in  p;t3  (Janudca  ind  South  American  cities), 
followed  by  daily  or  at  least  frequent  removal.  It 
is  r^bviou.s  that  no  matter  liow  speedily  local  nuisance 
and  danger  may  be  rennxcd,  without  special  disposal 
arrangements  soil  pollution  \vill  take  place.  For,  in 
sjdle  of  its  poor  nianmial  value,  human  excrement 
all  over  the  world  i-  regularly  destined,  for  soil 
enrichment. 

(3)  Original  permanent  disposal  is  typified  in  the 
jiit  of  tlTe  desert,  the  .\iali  well,  and  is  seen  in  the 
deep  pit  which  is  not  -iiiiiUed  for  years  at  a  stretch 
(Kingston,  Jamaica,  aii<l  .several  South  American 
cities),  and  in  the  sepfie  tank  which  may  be  found 
in  some  countries  dir.'^'y  under  the  dwelling  and 
in  others  somewhat  i  eijioved.  In  these  types  soil 
pollution    is  practicall     obviated. 

(4)  Natural  deposit  lo.r,  he  asserted  of  the  method 
adopted  amongst  rural  o   [lulations  all  over  the  world. 

*  From  tbc  Joaryml  o    •'a/f  ifeditiine  for  September. 


Undoubtedly,  this  leads  to  the  most  iuten.se  soil  and 
water  infection. 

From  this  brief  and  undetailed  survey  of  methods 
it  may  be  acknowledged  that  the" sewerage  system  witli 
deposit  in  sea  and  the  original  permanent  deposit 
(.deep  pit  and  septir  tank  system.s)  are  the  only 
methods  that  satisfy  the  postulate — the  prevention 
of  soil  pollution.  It  will  no  doubt  at  once  be  coneciled 
lliat  a  sewerage  sy.-teui  conserves  as  far  as  possible 
tlie  other  demands  ot  preventive  medicine. 

I  claim  the  same  concession  for  the  deep  pit,  and 
recognise  the  sewerage  system  (with  deposit  in  .sea 
or  l)y  other  method  of  preventing  soil  pollution)  as 
the  ideal  system  tor  town,  the  deep  pit  system  the 
ideal  for  the  country.  Later  I  shall  detail  my  reasons 
tor  supporting  the  deeji  pit.  To  consider  the  methods 
that  w'ill  secure  the  prevention  of  soil  (and  water) 
pollution,  there  would  appear  to  be  but  two  practi- 
cable :  (1)  Destruction  of  excrement,  and  (2)  safe 
deposit  of  excrement. 

(1)  Destruction  may  be  brought  about  by  (a)  heat 
and  by  (b)  chemicals,  (a)  Incineration  is  satisfactory 
only  where  the  container  is  destroyed  in  the  general 
coudiustion  or  is  eletmsed  in  the  process.  In  the 
former  method  combustible  utensils  of  wood  pulp 
and  various  compositions,  or  readily  destructilile 
vessels  of  clay  or  metal  may  be  used;  in  the  latter 
weighty  buckets  of  metal  that  will  withstand  repeated 
and  continued  heating  are  required.  These  methods 
may  both  be  adopted  in  institutions,  bvft  cost  and 
labour  prohibit  their  domestic  availability.  The 
dangers  incident  on  the  frequent  handling  ot  infected 
vessels    are   still  present. 

('))  Chemical  destruction  of  fseces  (on  the  domestic 
scale)  may  be  possilile  superficially,  but  the  integrity 
of  the  inner  part  of  solid  excrement  will  lu-obably 
be  preserved  through  any  possible  domestic  chemical 
treatment.  The  known  destructive  and  inhibilive 
actioii  on  hookworm  ova  and  larva?  of  common  salt 
has  so  far  as  I  am  aware  been  put  to  no  practical 
use,  unless  mere  disposal  in  sea  may  be  so  regarded. 

SALT  AS  A  DEODORANT. 

.\s  a  result  of  practical  ob.servation  on  the  wholesale 
use  of  salt  along  with  series  of  laboratory  experi- 
ments, I  am  of  opinion  that  a  very  valuable  chemical 
destructive  agent  may  be  obtained  by  a  mixture  of 
equal  parts  of  salt  and  sand  added  in  usual  amount 
<2  or  3  to  1)  to  ffecal  deposit  in  bucket  or  pit.  The 
deodorant  effect  is  more  satisfactory  than  that  of  dry 
earth,  ashes  or  lime,  and  in  the  case  of  the  bucket 
a  saline  fdm  (in  a  moderately  humid  atmosphere) 
remains  about  the  metal,  which  renders  cleansing 
simiilc  and  prevents  adherence  of  fajces  and  odour. 
Although  laboratory  experiment  has  given  evidence 
of  destructive  permeation  of  the  fascal  nuiss  by  the 
salt,  this  fact  alone  woidd  not  justify  surface  disposal 
of  infected  ffeces  which  had  only  a  twenty-four  hours' 
exposure  to  the  saline  mixture,  as  would  bo  the  case 
ordinarily  with  the  domestic  bucket.  Still,  where 
buckets  have  to  be  used  the  salt  mixture  has  valuable 
properties,  and,  as  a  matter  of  additional  safety,  might 
compensate  for  the  inevitable  occasional  mis-disposal 
of  the  most  carefully  tended  bucket  sy.stems.  The  use 
of  salt  also  repels  fhes.  Certainly  where  salt  can  be 
produced  <'heai]ly  and  alamdantly  it.  should  be  as 
readilv  attainable  as  dry  earth,  and  is  ))referal)le. 
All  things  considered,  it  cannot  be  said  that  the 
domestic  de.stnu'tion  of  excrement  is  a  Ica-ibiliiy  for 
the   general   jjopnlation. 

(2)  We  have  conceded  that  water  carriage  with 
deposit  in  sea  ensures  safe  deposit  from  a  broad 
hygienic  outlook  as  well  as  from  the  limited  demand 
for  the  prevention  of  soil  pollution  in  res|>ect  of 
hookworm  infection.  For  practical  purpose,-  also  a 
well  ordered  sewerage  system, ''where  the  sewage  is 
utilised  on  a  sewage  farm  or  subjected  to  some  s|.e<'ific 
treatment,  may  be  regarded  in  the  light  of  safe  deposit. 
I-'or  it  must  not  be  overlooked  that  the  amount,  of 
hookworm  infection  in  an  urban  community  is 
initially  small,  and  in  a  sewered  city  the  immigration 
of  infected  rustics  would  be  fraught  with  little  danger 
to  the   other  town  dwellers.     .     .     . 

TUE    DEEP    PIT    CLOSET. 

The  question  to  be  faced  is  the  provision  of  the 
means  of  safe  deposit  of  human  excrement  for  the 
ninety  and  nine  of  the  rural  population.  As  affirmed 
above,  I  believe  the  deep  pit  closet  is  the  only  system 
of  latrine  service  that  in  general  is  likely  to  supply 
the  demand.  I  contend  for  its  advantages  in  general 
and  readily  concede  its  drawbacks  in  particular.  But. 
accepting  the  ideal,   coninninities  by   legislation   and 
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artifice  may  succeed  in  accommodating  it  to  local 
conditions  of  any  variety.  Tiie  only  alternative  for 
the  populations  under  consideration  i.s  some  tvpe  of 
l)ucket  closet.  This  inevitably  means  human  handling 
and  as  inevitably  means  a  pit  for  safe  deposit.  Slial- 
low  pit  or  trench  deposit  is  useless  to  prevent  ■^oil 
pollution.     .     .     . 

Above  all  things  the  avoidance  of  human  inter- 
ference should  be  recognised  as  a  first  principle  in 
all  such  matters  of  domestic  sanitation.  The  ideal 
soil  on  which  ^to  construct  the  deep  pit  closet  is 
sand,  shingle  or  gravel.  In  these  situations  within 
the  tropics  such  closets  are  the  natural  systems 
adopted,  and  they  have  proved  their  advantages  and 
dangers  throughout  centuries.  No  doubt  cholera  may 
have  been  propagated  by  them  in  the  Arabian  desert, 
and  enteric  niay  have  come  from  them  in  Jamaica 
before  the  days  of  pipe-borne  water.  The  very  deep 
pit  of  the  desert  does  not  harbour  flies,  nor  does  the 
deep  pit  of  Jamaica.  Musca  is  not  allured  6  to  12  or 
many  more  feet  down  a  pit  containing  gases  evolved 
from  faecal  decomposition,  though  there  may  be 
some  attraction  when  the  deposit  approaches  the  top. 
Nuisance  then  liecomes  apparent  and  the  householder 
is  anxious  to  have  the  condition  changed.  The  pit 
is  then  filled  up  and  a  new  one  constructed,  or  it  is 
emptied  and  the  matter  buried  elsewhere. 

The  deep  pit  dug  in  gravel  or  sand  may  be  from 

8  to  12  or  many  more  feet  in  depth,  with  a'section  of 
G  by  4  ft.  rectangular,  or  a  correspoiiding  diameter 
if  circular.  Its  sides  may  lie  lined  with  brick  or  stone 
dry  set,  and  the  bottom  may  be  left  unlined  to  allow 
of  ready  drainage.     A  storm-water  wall,  rising  some 

9  to  12  in.  above  ground  level,  will  support  the  wooden 
erection  above  the  pit.  Where  the  pit  is  designed 
to  be  emptied  periodically,  the  house  and  flooring 
are  joined  together  and  tilted  over  on  the  groimd 
behind  during  the  emptying  process.  The  same  build- 
ing also  can  be  lifted  and  placed  over  a  new  pi^. 

From  data  collected  over  four  and  a  half  years 
recently  in  Kingston,  Jamaica,  the  life  of  a  reasonably 
cared-for  pit  closet,  some  8  to  10  ft.  deep,  and  6  ft. 
by  4  ft.  in  section,  and  contributed  to  by  a  fair  popu- 
lation, was  eleven  years.  Nuisance  is  slight  if 
drainage  is  good  and  entrance  of  storm-water  is  pre- 
vented. The  condition  is  otherwise  if  these  essentials 
are  neglected.  The  freedom  from  nuisance,  the  very 
slow  rate  at  which  it  fills,  and  the  rapiditv  of  poudrette 
formation  are  striking  features  of.  the  really  deep-dug 
pit  in  the  tropics. 

It  mu.st  be  borue  in  mind,  and  I  wish  to  emphasise 
it,  that  there  is  absolutely  no  comparison  between 
the  deep  pit  closet  and  the  common  privies  and  privy 
middens  of  England.     ... 

To  summarise  briefly  the  points  considered:—  ' 

(1)  The  disposal  of  excreta  in  the  tropics  should, 
in  addition  to  the  other  essentials,  secure  the  pre- 
vention of  soil  and  water  pollution. 

(2)  Means  of  safe  deposit  may  be  attained  by  de- 
posit in  sea,  incineration,   and   burial. 

(3)  Deposit  in  sea  may  be  by  means  of  water  carriage 
or  (less  satisfactorily)  by  human  carriage. 

(4)  Incineration  is  of  value,  but  is  not  a  practicable 
means  for  the  general  population. 

(5)  Burial  may  be  .secured  in  the  cesspit  or  septic- 
tank,  the  deep  pit  closet,  or  in  a  pit  into  which  the 
domestic  pail  or  other  utensil  is  daily  emptied. 

(6)  The  safe  handling  of  utensils  and  safe  depo.sit 
from  tliem  is  impossible  to  enforce  by  any  authority, 
and  is  barely  practicable  for  the  individual, 

(7)  For  the  general  population,  the  deep  pit  closet, 
lasting  ten  or  twelve  years,  or  a  pit  closet  of  smaller 
dimensions  filled  and  dug  anew  at  frequent  intervals, 
offers  the  safest  solution  of   the  problem. 

(8)  The  disadvantages  of  the  pit  closet  are:  (a) 
Nuisance  from  odour  if  excreta  are  not  systematically 
covered  over,  or  if  storm-water  gains  access.  (6) 
Danger  from  fly  infection — a  rare  possibility  in  the 
deep  pit — less  improbable  in  the  shallow,  (c)  Mosquito 
breeding— a  rare  possibility,  (d)  Possibility  of  pollu- 
tion of  .sources  of  water  supply. 

Suitable  education  of  the  people  and  an  efficient 
sanitary  system  should  overcome  the.se  disadvantages. 


Professor  Turner  and  Summer  Time. — Professor 
H.  H.  Turner,  f.k.s.  (Oxford  University),  in  a  paper 
on  "  The  Measurement  of  Time,"  read  at  the  recent 
meeting  of  the  British  A^^sociation,  said  that  the  new- 
system  of  summer  time,  though  it  had  met  with  some 
oj. position  from  astronomeis,  had  proved  of  great 
advantage  to  the  public,  and  he  hoped  it  would  be 
made  permanent — not  merely  for  the  duration  of  the 
war,  but  for  the  indefinite  future. 


EXPERIENCE  WITH  WOODEN  WATER-PIPES.* 

By  Arthur  W.  Dudley, 

Manchester,  New  Hampshire. 
Wooden  water  pipes,  when  encountered  in  street 
excavations,  are  invariably  found  to  be  entirely  free 
from  decay.  These  ancient  pipes  were  boied  logs,  and 
in  their  manufacture  the  very  best  part  of  the  timber 
—namely,  the  heart— was  removed.  It  may  be  asked 
why,  if  wood  pipe  was  so  durable,  should  cast-iron 
or  any  other  material  be  substituted  ?  The  answer 
to  that  question  is  that  the  old  method  of  making  a 
wood  pipe  limited  its  inside  diameter  to  the  size  of 
the  log,  and  therefore  large  pipes  were  both  expensive 
and  usually  impracticable ;  6  in.'inside  diameter  was 
nearly  the  limit  of  such  pipe.  By  the  modern  method  of 
making  wood  pipe  the  diameter  is  piactically  un- 
limited, and  it  has  been  made' in  the  continuous  form 
up  to  10  ft.  in  diameter. 

The  two  forms  of  wood  pipe  in  common  use  are 
the  continuous  pipe,  built  of  staves,  breaking  joints, 
put  together  in  the  trench,  and  what  is  termed 
"  machine  made."  This  latter  is  made  in  lengths  of 
from  3  ft.  to  14  ft.,  and  shipi>ed  to  the  work  ready  to  be 
laid.  The  staves  are  about  2  in.  in  thickness,  and  cut 
true  to  the  circle  of  the  diaiyeter  of  the  pipe.  These 
staves  have  two  beads  upon  each  longitudinal  edge, 
and  two  corresponding  grooves  in  the  other  longi- 
tudinal edge.  The  beads  are  slightly  larger  than  the 
grooves,  and  when  pressed  together  the  bead  crushes 
into  the  groove,  this  making  it  perfectly  watertight. 
At  one  end  there  is  a  tenon  4  in.  long  where  the  staves 
are  one-half  the  thickness  of  the  balance  of  the 
walls  of  the  pipe.  On  the  other  is  a  chamber  cut  4  in. 
deep.  The  tenon  is  slightly  smaller  in  diameter  at 
the  end  than  at  the  shoulder,  so  that  when  driven 
into  the  chamber  it  makes  a  watertight  joint.  These 
staves,  cut  radially  to  correspond  with  the  diameter 
of  the  pipe,  are  held  together  by  a  steel  band,  either 
flat  or  round,  wound  spirally  upon  the  pipe  by  a 
machine.  The  high  tension  of  this  band  forces  the 
beads  into  the  grooves,  making 'a  longitudinal  joint  - 
that  cannot  leak  so  long  as  the  elastic  limit  of  the 
bands  is  not  overcome.  After  the  pipe  is  wound,  and 
the  tenon  and  chamber  cut,  it  is  rolled  in  a  bath  of 
asphalt  that  adheres  to  the  outside  of  the  steel  and 
wood,  protecting  them  from  oxidation.  Usually  a 
second  coating  of  asphalt  is  applied.  It  is  then  rolled 
in  a  bed  of  sawdust  that  forms  a  protection  for  it 
in  shipping  and  handling.  It  is  laid  by  driving  one 
piece  into  another  until  the  shoulders  are  in  close 
contact.  This  form  of  pip©  is  made  for  diameters 
from  3  to  36  in.;  the  larger  pipes  are  made  in  the 
continuous  form. 

The  eastern  [United  States]  manufacturers  make  their 
I)ipes  of  the  best  obtainable  Canadian  pine.  The  Pacific 
Coast  pipe  is  made  of  Douglass  fir  and  redwood,  and  is 
handed  with  round  steel  wire,  instead  of  flat  steel,  and 
differs  also  in  that  the  pipes  are  all  made  with  tenon 
ends,  that  are  connected  with  sleeves,  6  to  8  in.  in 
length.  The  manufacturers  claim  that  this  method 
of  connecting  gives  greater  strength  to  the  pipe  line, 
and  also  that  Douglass  fir  and  redwood  is  a  stronger 
material  than  pine.  The  writer,  however,  after  experi- 
menting with  both  forms  of  pipe,  came  to  the  conclu- 
sion that,  while  tlie  claim  that  the  sleeve  method  of 
connection  may  be  stronger,  the  difficulty  in  coating 
the  exposed  ends  of  these  sleeves,  and  the  fact  that 
they  would  not  be  saturated  at  all  times,  exposed 
them  to  greater  danger  from  decay.  Al.so  that,  while 
Douglass  fir  might,  and  probably  does,  possess  greater 
tensile  and  crushing  strength  than  pine,  its  greater 
brittleness  exposes  it  to  more  danger  from  water 
hammer,  and  for  these  and  other  minor  reasons  has 
given  the  preference  to  the  tencrt  and  chainljer,  flat- 
hooped  pipe.  This  form  of  wood  pipe  was  first  laid 
in  New  Hampshire  in  1895,  at  Penacook,  a  suburb  of 
Concord,  and  this  system  was  afterwards  connected 
with  and  incorporated  into  the  Concord  water  system. 
The  Antrim  water  system,  constructed  in  1896,  is  a 
gravity  system;  its  source  of  supply  is  .some  three 
miles  from  the  village,  and  the  head  is  slightly  over 
'200  ft.  The  entire  system,  both  supply  and  distribu- 
tion pipes,  is  of  wood.  The  writer  on  several  occasions 
during  the  past  few  years  has  imcovered  and  examined 
pipes  in  this  water  system,  and  has  invariably  found 
them  as  perfect  as  when  laid;  the  leakage  here,  as 
in  all  wood  pipe  lines  that  he  has  had  to  with,  is 
infinitesimal. 
Other  water  systems,   most  of  them   designed    and 

*  From  a  imper  read  before  the  New  England  Waterworks  Associa- 
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t-onstructed  by  the  writer,  are;  (1)  Campton  Village, 
where  the  bead  is  186  ft.  and  the  supply  pipe  12  in. 
and  10  in.;  the  distribution  pipe,  8  in.  and  6  in.  in 
diameter;  this  was  con.itructed  in  1905.  (2)  Freedom, 
New  Hampshire,  constructed  in  1912,  with  a  head  of 
300  ft.  Both  of  these  .systems  have  no  apparent  leaks 
and  have  cost  next  to  nnthing  for  repairs  since  their 
installation.  Bristol,  New  Hampshire,  has  a  20-in. 
wood  pipe  supply  line  ccum^cting  the  village  distri- 
bution system  with  the  >ource  of  supply.  Lacouia. 
New  Hampshire,  has  a  wood  pipe  intake  line  laid 
•100  ft.  into  Lake  Winiiopesaukee.  connecting  with 
the  pumping  station.  Hudson,  New  Hampshire,  has 
;hi  8-in.  supply  line,  and  the  writer's  firm  is  this 
season  constructing  two  water  systems  with  wood  pipe 
supply  line,  one  with  a  -l-mile  distribution  line,  in  a 
suburban  street.  Tlie  smaller  system  is  at  Troy,  New 
Hampshire.  The  source  of  supply  is  a  small  stream 
that  has  its  source  in  tlie  west  slope  of  Mount  Monad- 
nock,  and  this  wood  supply  line,  some  four  miles  in 
length,  is  of  12-in.  and  10-in.  pipe,  the  head  is  310  ft.. 
the  distribution  system  is  to  be  cast-iron  pipe.  This 
IS  now  in  progress  of  construction,  and  is  about  three- 
fourths  eonipleted.  The  wood  pipe  used  is  of  the 
Micliigan  pattern^ 

SOME    AnVANTAGES. 

To  sum  up  tlie,  situation,  wood  pipe  has.  besides 
the  saving  in  cost  of  both  pipe  and  installation,  these 
advantages:  — 

(1(  It  is  preserved  by  water,  and  not  rusted  or  cor- 
roded by  it. 

(2)  It  is  not  corroded  by  any  substance,  or  destroyed 
by  acids  or  salts. 

(3)  Its  carrying  capacity  is  20  per  cent  greater  than 
cast-iron  pipe,  and  remains  constant,  while  that  of 
metal  pi|)e  decreases  witli   age. 

(4)  It  does  not  taint  or  affect  fluids  going  through  it. 
(o)  It  docs  not  burst  if  frozen,  the  elasticity  of  the 

wood  preventing  it. 

(6)  It  requires  less  lal)i>iir  and  experience  to  lay  in 
place  than  metal  pipe,  aiul  a  considerable  saving  can 
be  made  here. 

(7)  It  can.  when  service  pipes  are  not  taken  off.  be 
laid  in  shallower  ditche.-  than  metal  pipe,  for  it  is 
not  so  easily  affected  by  frost. 

(8)  In  the  writer's  experience,  while  more  or  less 
joints  show  slight  leakaire  when  the  pipe  is  first 
filled,  they  soon  swell  u\>  and  give  less  trouble  in 
the  end  than  cast-iron  pipe.  " 


THE  ACTIVATED  SLUDGE  PROCESS. 


AN  AMERICAN  COMMITTEE. 

At  Pittsburg  recently,  members  of  the  American 
Society  of  Civil  Engineer.-  met  informally  to  discuss 
various  problems  in  connection  with  the  treatment  of 
sewage  by  the  activated  .-ludge  method.  A  report  of 
the  acting  secretary,  Mr.  T.  Chalkley  Hattou,  stated 
that  the  time  had  not  yet  come  for  effecting  a  per- 
manent organisErtion  to  avoid  duplication  of  experi- 
ments in  the  United  State-  and  Canada  and  preventing 
control  of  the  activated  sludge  process  by  patents 
issued  without  complete  information  having  been 
submitted  to  the  commi--ioner  of  patcnt.s. 

Believing  that  the  be-t  results  could  be  obtained 
through  a  conimittee  aiil  personal  service,  Messrs. 
F.  A.  Dallyn,  provincial  -anitary  engineer,  Toronto; 
George  T.  Hammond,  enu'ineer  of  designs,  Borough  of 
Brooklyn,  New  York  City,  and  T.  Chalkley  Hatton, 
chief  engineer  of  the  .^^ewei  age  commission,  Milwaukee, 
were  appointed  to  prejiarc  standard  definitions  and 
other  terms  relating  to  the  activated  sludge  process 
of  treating  sewage.  Tliey  will  also  tabulate  and  dis- 
tribute a  summary  of  wuik  now  being  done  or  con- 
templated, and  suggest  .-uch  correlation  of  current 
work  as  niay  be  desiralde.  • 

The  question  of  submitting  to  the  commissioner  of 
patents  information  relating  to  priority  of  knowledge 
of  the  activated  sludge  iimeess  was  left  with  Professor 
Karle  B.  Phelps,  Mes^r-.  11.  W.  Clark,  and  George  T. 
Hammond,  and  Dr.  E'lward  Bartow,  with  the  under- 
^tanding  that  all  meiiiliir>  present  should  assist  by 
giving  the  commissioufi  all  possil)le  information  in 
affidavit  form. 


CAMP  SCAVENGING. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Brirl'  lane,  E.G.,  price  5s.).— Mr. 
Case  has  done  a  valualle  work  in  the  writing  of  this 
book. — Southport  Gwvrdi'in, 


COUNCIL    OR    MILITARY    CONTROL? 

At  the  meeting  recently  of  the  Oswestry  Rural 
District  Council,  the  chairman,  Mr.  N.  W.  Wilthew, 
read  a  report  of  the  Scavenging  Committee  in  which 
it  was  stated  that  the  debit  balance  on  the  work  of 
scavenging  the  camp,  including  an  initial  loan  of 
£250  from  the  council,  had  now  been  reduced  to 
£161.  The  War  Office  had  intimated  their  intention 
of  taking  over  the  whole  of  the  scavenging  work  after 
the  military  vacated  the  canvas  camps  this  autumn. 
The  committee*  had  decided,  in  view  of  the  fact  that 
a  big  initial  expenditure  had  been  recouped,  to  offer 
to  continue  the  work  in  the  meantime  at  a  charge 
of  2s.  per  100  men  jier  day. 

Mr.  Peate,  who  is  chairman  of  the  Sanitary  Com- 
mittee, said  that  the  council  had  previously  charged 
3s.  per  100  men  per  day,  but  they  now  found  they 
could  do  the  work  remuneratively  at  2s.  He  did  not 
want  to  criticise  the  War  Oifice,  because,  in  ordinary 
circumstances,  they  ought  to  do  the  work,  but  he 
did  think  that  while  the  war  lasted  they  would  be 
well  advised  to  retain  the  council's  services  for  the 
w-ork.  The  Scavenging  Committee  had  gone  carefully 
into  figures-  and  liad  found  that  the  revised  price 
they  were  now  able  to  charge  would  result  in  a 
.-aving  on  the  books  of  population  in  the  camp  of 
i:2,7t.X)  a  year.  But  that  alone  was  not  the  most 
important  thing.  It  was  the  intention  of  the  War 
Ollice  to  bring  100  able-bodied  soldiers  to  do  the  work 
which  they,  as  a  committee,  were  very  well  able  to 
do  with  twenty  or  even  less  men  over  military  age. 
He  did  think  in  a  time  like  this,  when  there  was 
a  great  scarcity  of  men  of  military  age,  and  local 
tribunals  W'erc  lx;ing  urged  to  send  more,  it  was  a 
great  mistake  on  the  part  of  the  War  OfRce  to  do 
that  work.  While  it  was  not  within  the  province  of 
the  council  to  dictate  to  the  War  Office  in  any  shape 
or  form,  he  was  sure  they  were  acting  unwisely,  both 
from  a  monetary  and  military  point  of  view.  It  was 
only  right  he  should  point  out  that  the  committee 
and  the  scavenging  superintendent  had  been  com- 
plimented by  the  people  concerned  on  the  way  in 
which  they  had  carried  out  their  work.  Answering 
a  question  by  Jlr.  Lovett,  Mr.  Peate  said  that,  as 
far  as  the  committee's  experience  went  the  destruc- 
tors now  at  the  camp  were  extremely  unsuitable." 
There  were  altogether  six  groups  of  four  destructors 
each,  and  it  involved  almost  as  much  carting  to  those 
destructors  as  to  the  fields  outside  the  camp.  If  the 
destructors  were  used,  the  consumption  of  coal, 
especially  in  the  winter,  would  be  enormous.  Still, 
it  w-as  the  way  of  the  War  Office,  and  the  council 
had  no  means  of  getting  their  voice  heard  in  the 
matter. 

Mr.  Boughey  said  he  hoped  the  council  would  du 
their  utmost  to  have  the  sewage  matter  properly 
destroyed  instead  of  jiutting  it  on  the  land.  Ho 
thought  the  present  destructors  should  be  substituted 
by  destructors  of  a  more'powerful  capacity.  , 

Dr.  Beresford  said  these  would  cost  about  £5,000 
each. 

The  chairman  said  the,  pcsition  was  this,  that  as 
far  as  the  council  knew,  within  quite  a  short  period 
their  contract  for  dealing  with  the  scavenging  work 
at  the  camp  would  be  terminated  and  the  War  Office 
would  carry  out  the  work  themselves.  It  was  not  for 
the  council  to  dictate  to  them  how  they  should  do  it. 
They  must  wait,  and  if  they  subsequently  found  that 
the  camp,  being  in  their  sanitary  area,  gave  rise  to 
a  nuisance  then  they  would  1>6  able  to  step  in. 

Mr.  Peate  said -the  committee  did  not  want  to  be 
kept  "  tinkering "  about  while  the  War  Office  were 
making  up  their  minds,  and  the  subject  of  giving 
them  a  month's  notice  to  terminate  their  contract 
was  being  dealt  with. 

The  report  wa.s  adopted. 


Sanitary    Association    of   Scotland.— At  the  annual 

meeting  of  the  inenrporated  Sanitary  Association  of 
Scotland  la.st  week,  tli''  president,  Mr.  Robert  Lanibie, 
Larkhall,  relinquished  office,  and  was  succeeded  in 
the  chair  by  Dr.  Alexander  Robb,  while  the  following 
were  elected  vice-presidents:  Messrs.  F.  G.  Holmes, 
fjffice  of  Public  Works,  Govan ;  and  John  Frew, 
sanitary  inspector,  Linlithgowshire.  Mr.  Holmes  is 
president-elect,  and  Mr.  George  Middleton,  Glasgow, 
was  re-elected  secretary  and  treasurer.  The  annual 
report,  which  showed  the  membership  to  be  444  and 
(he  financial  position  satisfactory,  was  adopted. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  John  S.  Brodie,  m.inst.c.e.,  Boirough 

Engineer    and    Surveyor,    Blackpool. 

District  Chairman — Mr.   J.   S.   Pickering,   m.inst.c.e., 

Borough  Surveyor,  Cheltenham. 

SOUTHERN   DISTRICT   MEETING. 

A  Southern  District  meeting  is  to  be  held  at  Bristol 
to-morrow  (Saturday). 

Programme. 
11.30  a.m. — Assemble  at  the  Council  House. 
District  Meeting. 
Election  of  District  Committee. 
Informal  discussion  on  papers  describing 
works  to  be  visited. 
1p.m. — Luncheon  at  Stuclcey's  Restaurant.     (Tickets 
2s.  6d.  each.) 

Drive  to  tlie  Suspension  Bridge,  Clifton 
and  Durdham  Downs,  Eastville  refuse 
destructor,  Barton  Hill  Baths,  inspecting  (n 
route  six  sections  of  bituminous  road  con- 
struction laid  during  tli«  last  four  years. 
(Tickets  for  conveyance,  3s.  each.) 
Gp.m. — Tea  at  Stuckey's  Restaurant  by  invitation  of 
the  city  engineer. 

F.  R.  Phipps, 

Hon.  District  Secretary. 
Borough  Surveyor, 
Basingstoke. 

EAST  MIDLAND  DISTRICT  MEETING. 

District    Chairman — Mr.   E.    G.    Mawbey,    m.in«<t.c.e.. 
Borough  Engineer,  Leicester. 

-   An  East  Midland  District  Meeting  will  be  held  at 
Melton  Mowbray  on  Saturday,  .September  23rd. 

Progkamme. 
2.0  p.m.— Meet  at  Colle.s  Hall,  where  the  members  will 
be  received   by  the  chairman  of  the  urban 
district  council.  Councillor  Sliolto  H.  Sikes, 
Esq.,  J. p. 
District  business. 
_  2..30  p.m.— Paper,  entitled  "The  Municipal' Works  of 
Melton  Mowbray,"  by  Mr.  Edmund  Jeeves, 
surveyor  to  the  urban  district  council,  to  be 
followed  by  discussion. 
4.U  p.m.— Tea,  by  kind  invitation  of  the  v-hairman  of 

the   council. 
4.30  p.m. — Walk  to  destructor  pumping  station. 
5.0  p.m.— Walk  to  Sewage  Disposal  Works. 
5.45  p.m.— Eetiu-n  to  Melton  by  way  of  Cattle  Market. 
(The  distance  to  be  walked  is  about  a  mile  each  way.) 
In  order   that  the  necessary  arrangements  may  be 
niade.   members  intending   to    be   present  must  give 
notice  of  their  intention  not  later  than  Saturday,  Sep- 
tember 16. 

W.  H.   A.   Court, 

Hon.  District  Secrttari/.  pro  lent. 
Borough  Surveyor's  Office, 
Leice-^ter. 

NORTH-EASTERN   DISTRICT   MEETING. 

District   Chairman— Mx.  J.   P.   Wakeford,   m.inst.c.e.. 
City  Engineer,  Wakefield. 


A    North-Eastern    Disti'ict   meeting    is    to    be    held 

at  Wath-upon-Dearne  on  Saturday,  September  30th. 
Programme.    . 

1U.15  a.m. — Meet  at  waterworks  pumping  station, 
adjoining  Wath -upon-'Dearne  (G.C.Rly.) 
Station,  and  five  minutes'  walk  from  Wath- 
upon-Dearne  Midland  Station.  Proceed  to 
inspect  the  plant. 

10.30  a.m.— Walk  along.-^ide  the  G.C.  Railway  to  the 
new  sewage  disposal  scheme  in  course  of 
construction. 

10.45  a.m.— Proceed  to  inspect  the  sewage  disposal 
works. 

11. .'JO  a.m. — Proceed  by  motor  'buses  from  near 
Messrs.  Stanley's  oil  works  at  Common- 
lane,  along  the  main  road  via  Barnsley-road 
and  Brampton  to  Wath  Wood  reservoirs  to 
inspect  works  there  recently  carried  out. 
Ell  ronte  inspections  w-ill  be  made  of  the 
public  batlrs,  mortuary,  sections  of  Tarmac 
roads,  and  private  street  works. 

12.45  p.m.— Leave  reservoirs  by  motor  'bus. 

1  p.m.— Lunch  at  the  Red  Lion  Hotel. 


2.15  p.m. — Proceed  to  town  hall,  where  the  institution 
will   be  welcomed  by  the  chairman   of  the 
urban     district,    council.    Councillor     Chas. 
Adkins,  J. p. 
Business: 

(1)  Minutes  of  last  meeting. 

(2)  Correspondence. 

(3)  Election   of  executive   committee. 
<4)  Any  other  business. 

(5)  Orphan  Fund  and  support  from  N.E.  Dis- 

trict. 

(6)  Paper  on  "Notes  of  Municipal  Works  and 

Statistics  in  the  Urban  District  of  Wath- 
upon-Dearne."     by     Mr.     J.     H.     Drew, 
m.inst.c.e.!.,    m.b.san.i.    (Member),    engi- 
neer  and   surveyor  to  the   urban  district 
council,   Wath-upon-Dearne,    will   be   dis- 
cussed. 
5  p.m. — Tea  at  the  Red  Lion  Hotel,  by  kind  invita- 
tion  of  County   Councillor  Richard   Payne, 
member    of    the    Wath-ujion-Dearne    Urban 
District  Council. 
In  order  that  the  necessary  arrangements  may  be 
made,   members   intending  to  be  present   must  give 
notice    of    their    intention    not    later    than    Monday, 
September  25th. 

EASTERN  SUB-DISTRICT  MEETING. 

District  Chairman—Mr.   H.   T.   Wakelam,   m.inst.c.e.. 
County  Engineer,  Middlesex. 


.\n  Eastern  Sub-District  Meeting  (Norfolk,  Suffolk 
and  Cambridge)  will  be  held  at  Stowmarket  on  Satur- 
day, the  30th  September,  1916. 

Programme. 
11.30   a.m.— Meet  at  the   Stow   Boijrd  Room  (Market- 
jilace)  where  jMr.  A.  E.  Ellis,  i.p.,  chairman 
of  the  Stowmarket  Urban   District  Council, 
also  chairman  of  the  Joint  Sewerage  Com- 
mittee, will  receive  the  members. 
Read  minutes  of  previous  meeting. 
Paper  on   "Municipal   Engineering  Work 
at  Stowmarket,"   by   Mr.   Gerald   W.   Ling- 
wood.    (Copies  of  paper  will  be  sent  to  mem- 
lieis  who  signify  intention  of  attending.) 
1  0  p.m.— Lunch  at  the  Fox  Hotel.     (Tickets,  2s.  6d. 

each.) 
2.15  p.m. — Inspect  sewage  works,  main  sewage  pump 
■  ing  station,  waterworks,  electric  light  works. 
Combs  electric  sewage  pumping  station  and 
Combs  waterworks. 
4..30  p.m.— Afternoon  tea  at  the  Fox  Hotel,  by  invita- 
tion of  Mr.  G.  W.  Lingwood. 
It   is    suggested    that   memhers    wishing    to    bring 
forward  matters  for  private  and  informal  cliscussion — 
such  as  questions  of  practice,  construction,   by-laws, 
&c.,  should  mention  this  to  Mr.   Mead  early  in  the 
meeting. 

Opportunity  for  inspecting  works  and  ^places  of 
interest  will  be  afforded  members  who  arrive  at  Stow- 
market during  the  morning  and  have  mentioned  their 
desire  to  do  so  when  sending  noti<;e  of  their  inten- 
tion to  be  present  at  the  meeting. 

All  members  of  the  institution  are  cordially  invited 
to  attend.  In  order  that  the  necessary  arrangements 
may  be  made  members  must  give  notice  of  their  in- 
tention to  be  present  as  soon  as  possible,  and  not  later 
than  Saturday,  the  23rd  iiist. 

John  R.  Mead. 

Hon.  Suh-Dislricl  Secretary. 
Il)-wicli. 


MUNICIPAL  TRAMWAYS  ASSOCIATION. 

ANNUAL  MEETING  PROGRAMME. 

The  annual  meeting  of  the  Municijial  Tramways 
Association  will  be  held  at  the  Surveyors'  Institution, 
WestminsteT,  on  Thursday  and  Friday,  September 
21st  and  22nd. 

The  proceedings  will  open  at  11  o'clock  on  the 
Thursday,  when  Mr.  Peter  Fisher,  general  manager 
of  the  Dundee  Corporation  Tramways,  will  deliver 
his  presidential  address. 

The-  following  papers  will  be  submitted  for 
discussion-  — 

"  Some  Notes  on  Passenger  Transportation  in  Large 
Cities,"  by  Mr.  J.  M.  McElroy,  general  manager  of 
the  Manchester  Corporation  Tramways. 

"Utilisation  of  Tramways  for.  Goods  TraflRc,"  liy 
Messrs.  G.  W.  Holford,  general  manager  of  the  Salford 
Corporation  Tramways,  and  W.  Clough,  general 
manager  of  the  Bury   Corporation  Tramways. 


The  Surveyor 
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No.  1,288. 


Minutes  of  Proceedings. 


Housing 
After  the  War. 


Some  time  ago  we  called 
attention  to  a  conference  on  the 
general  subject  of  housing  after 
the  war,  which  was  hold  under  the  auspices  of 
the  National  Housing  and  Town  Planning  Council 
and  in  particular  on  the  necessity  for  nuinicipali- 
ties  being  prepared  with  adequate  schemes  for  the 
erection  of  workmen's  (hvelliugs.  Witli  a  view  to 
bringing  the  resolutions  passed  at  the  conference 
to  the  notice  of  the  Government,  a  deputation  was 
received  on  Wednesday  afternoon  by  Mr.  Walter 
Long,  the  President  ot  the  Local  Government 
Board.  The  first  resolution  directed  attention  to 
the  critical  need  for  the  provision  of  additional 
housing  for  the  working;  classes,  and,  in  view  of 
the  national  interest  and  responsibility  in  the 
matter,  urged  upon  the  Government  to  set  aside 
a  sum  of  i'20,000,00ii  ti>  make  such  advances  to 
local  authorities  and  other  agencies  to  enable  them 
to  provide  houses  at  reasonable  rentals.  In  sup- 
port of  this  the  deputation  pointed  out  that  it  is 
beyond  question  that  the  number  of  houses  built 
annually  for  the  past  kw  years  has  not  sufficed 
to  meet  the  normal  needs  of  the  population,  so 
that  immediately  prior  to  the  war  there  was  a  pro- 
nounced shortage  of  aicommodation.  This  short- 
age will  inevitably  be  accentuated  by  the  war,  for 
not  only  has  the  buildinj,'  of  new  houses  practically 
ceased  during  the  past  two  years,  but  there  has 
been  a  vei-y  considerable  increase  in  the  marriage 
rate.  The  question  therefore  arises  as  to  whether 
private  enterprise  can  reasonably  be  expected  to 
provide  for  the  deficiency?  'It  is' feared  that  the 
answer  to  tliis  question  is  a  negative  one  ;  and  if 
this  fear  be  justifie<l.  it  follows  that  municipal 
building  will  have  to  lie  undertaken  on  a  much 
larger  scale  than  hitherto.  A  further  reason,  if 
one  be  needed,  for  ini  nediately  proceeding  with 
the  preparation  oi  sclic'ines  is  to  be  found  in  the 
desirability  of  being  prepared  in  advance  to  meet 
a  possible  crisis  of  unemployment  in  the  building 
trade. 

It  may  be  assumed,  therefore,  that  municipal 
building  on  an  .extensive  scale  will  be  necessary  if 
after-war  conditions  are  to  be  met  satisfactorily; 
while  at  the  same  time  the  increased  cost  of 
materials  and  the  high  price  of  money  will  render 
it  more  impossible  than  ever  to  provide  cottages 
at  economic  rents  without  being  a  charge  on  the 
local  rates.  In  sugtresting  Government  grants  in 
aid,  the  -deputation  were  only  asking  them  to 
follow  the  precedent  already  set  in  the  framing  of 
the  terms  for  lendini:  the  four  millions  provided 
under  the  Housing  (Xo  2)  Act,  1914,  and  to  con- 
tinue the  practice  of  the  Treasury  in  regard  to 
loans  for  the  provision  of  houses  for  munition 
workers.  The  immediate  practical  step  suggested 
was  that  the  Housin.'  Departments  of  the  Local 
Government  Board  for  England  and  Wales  and 
the  Local  Govemnjent  Board  for  Scotland  should 
be  brought  into  full  activity  in  order  that  the 
Government    may,     through    these    departments, 


stimulate  local  authorities  and  other  agencies 
throughout  the  kingdom  to  place  in  hand  without 
delay  the  preparation  of  schemes.  The  deputation 
also  referred  to  the  question  of  town  planning, 
and  in  this  connection  urged  that  housing  schemes 
should  not  be  undertaken  in  any  district  without 
reference  to  its  town  planning  requirements. 
There  can  be  no  doubt  that  it  is  desirable  that  in 
all  future  housing  .schemes  the  areas  on  which  the 
houses  arc  to  be  built  should  be  properly  planned, 
not  only  locally,  but  also  with  reference  to  adjoin- 
ing estates  and  the  requirements  of  the  district 
generally.  Another  reason  for  pressing  forward 
at  once  with  the  preparation  of  town  planning 
schemes  is  the  permanent  utility  of  the  work 
(which  has  the  advantage  of  practical  absence  of 
initial  expense),  and  its  possible  usefulness  in  con- 
nection with  the  employment  of  unskilled  labour 
after  the  war.  It  is  very  satisifactoi-y  that  the 
conference  of  last  Spring  was  not  allowed  to  be 
regarded  as  an  end  in  itself,  but  rather  as  a  means 
of  assisting  the  Government  in  defining  a  definite 
policy  with  regard  to  the  important  questions 
raised. 


Motor  vehicles  for  '^^  '"^"y  '"^^'  authorities  are 
Municipal  work,  ""wconstdenng  the  question  of 
substituting  mechanical  traction 
for  horse  haulage  that  the  exhaustive  report  on 
the  subject  by  Mr.  H.  Shaw,  the  engineer  to  the 
Ilford  Urban  District  Council,  a  further  instal- 
ment of  which  we  publish  this  week,  is  of 
much  more  than  local  interest.  It  is  now  well 
recognised  that,  under  favourable  conditions, 
motor  vehicles  are  distinctly  more  economical 
for  various  kinds  of  municipal  work,  but  it  is 
equally  well  known  that  the  absence  of  such  con- 
ditions will  inevitably  lead  to  failure.  Tlie  most 
important  factor  to  bear  in  mind  is  undoubtedly 
the  necessity  for  avoiding  short  journeys  and  con- 
stant stoppages.  In  dealing  with  other  conditions 
of  successful  working,  Mr.  Shaw  pointed  out,  in 
the  first  place,  that  Ilford  has  the  advantage  of 
good  and  level  road  surfaces,  while  the  town  also 
possesses  workshops  and  engineering  appliances 
which  afford  excellent  facilities  for  quick  repairs. 
Further,  in  order  that  the  maximum  degree  of 
economy  may  be  attained,  it  is  essential  that  the 
motors  should  be  kept  continually  working. 
Indeed,  it  may  be  said  that  the  financial  result 
will  be  satisfactory  in  direct  proportion  to  the 
daily  number  of  hours  worked  by  the  motor.  It 
is  therefore  clearly  desirable  that  all  bodies  should 
be  interchangeable,  so  that  no  time  may  be  wasted 
by  having  a  chassis  unnecessarily  idle.  Finally, 
full  loads,  up  to  the  maker's  guaranteed  capacity, 
should  always  be  carried  ;  and  the  whole  machine 
should  be  constantly  maintained  in  the  highest 
state  Oif  efficiency. 

Once  it  is  decided  to  adopt  motor  traction  for 
work  in  any  district,  it  becomes  necessary  to  con- 
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sider  the  question  of  motive  powei-.  There  are 
four  principal  types  available,  driven  respectively 
by  steam,  petrol,  electricity,  and  petrol -electricity. 
Writing  a  year  ago,  we  pointed  out  that  the  choice 
of  motive  power  must  depend  on  the  geographical 
and  economic  factors  operating  in  the  locality 
where  the  vehicle  is  to  work.  Where  coal  is 
•cheap,  so  far  as  running  costs  are  concerned, 
neither  petrol  nor  electric  driven  vehicles  are 
likely  to  be  so  satisfactory  or  economical  as  steam- 
driven  vehicles.  In  a  hilly  district  the  petrol- 
driven  vehicle  is  generally  more  satisfactory; 
while  the  reserve  of  power  which  most  steam 
engines  have  in  being  able,  at  a  pinch,  to  give  a 
greater  power  for  a  short  time  than  the  normal 
horse-power  is  in  many  cases  most  useful,  and  is 
not  possessed  by  either  the  petrol  or  electric  motor. 
On  the  other  hand,  steam-driven  vehicles  in  urban 
districts  are  open  to  objection  on  account  of  the 
noise  and  smoke  they  create.  An  interesting  com- 
parison is  made  by  Mr.  Shaw  between  steel  a)id 
rubber  tyres  for  heavy  steam  vehicles.  Steel 
tyres,  he  observes,  are  more  generally  used  for 
heavy  steam  vehicles  travelling  up  to  a  speed  of 
aboirt.  8  miles  per  hour,  but  with  a  vehicle  of 
lighter  tonnage  travelling  12  miles  per  hour  and 
upwards  the  consensus  of  opinion  is  that  rubber 
tyres  are  a  decided  advantage.  They  are  much 
faster,  which  reduces  the  running  cost,  and  by  the 
resiliency  of  the  rubber  a  great  saving  is  effected 
in  the  wear  of  the  chassis  from  vibration,  which 
means  much  longer  life  to  the  vehicle.  The  noise 
is  also  eliminated,  and  the  cost,  taking  all  things 
into  consideration,  is  very  little  more  tlian  steel. 
In  the  body  of  the  report  there  appears  a  mass 
of  information  gathered  Ironi  a  large  number  of 
local  authorities  having  actual  experience  of  the 
use  of  motor  vehicles  for  municipal  work,  and  IMr. 
Shaw  has  rendered  a  creat  service  in  making  this 
available  for  general  use. 


A  Further  Advance 


That    tastes    and    odours   due 

to    organic    growths    in     water 

...  ,         "'  ^     may   sometimes   be   removed    or 

Water  Treatment.  *  j  u     ii  f 

prevented  by  the  use  ot  copper 

sulphate  is  well  known.  The  process  is  exceedingly 
simple,  and  it  is  probably  because  of  this  sim- 
plicity, and  because  good  results  can  be  produced 
by  rough  methods,  that  the  engineer  and  the 
chemist  have  not  troubled  themselves  greatly  as 
to  the  improvement  of  the  method.  The  chemist, 
having  discovered  that  copper  sulphate  will  get 
rid  of  algal  growths,  has  generally  contented 
himself  with  mixing  the  copper  sulphate  with  the 
water  in  the  reservoir  by  the  crude  method  of 
towing  a  bag  of  the  chemical  behind  a  boat  rowed 
across  the  water  in  the  reservoir.  It  is  evident 
that  perfect  admixture  and  economy  of  the 
chemical  cannot  be  effected  in  this  manner  ;  who, 
for  instance,  would  think  of  applying  hypochlorite 
in  this  way?  It  is  clear  that  the  result  of  such 
rough  treatment  must  he  an  overdose  of  some  part 
of  the  water  and  the  practical  omission  of  the 
chemical  elsewheie.  Although  in  the  end  a 
general  mixing  may  be  more  or  less  effected,  harm 
to  fish  life  is  probably  done  in  the  overdosed  sec- 
tions of  the  water  ;  also,  if  the  dosing  were  more 
equal  less  chemical  would  be  used,  and  no  part  of 
the  water  would  be  so  much  overdosed  as  to  make 
it  hannful  to  fish  life,  while  the  ultimate  general 
result  upon  the  alga?,  and  consequently  on  the 
water,  would  be  better. 

In  this  reflation  the  work  of  Prof,  N.  L.  Huff 
and  Mr.  G.  O.  House  on  the  water  supply  of  St. 
Paul,  described  in  a  ))aper  read  before  the  cou- 
ventio7i  of  the  American  Waterworks  Association 
in  New  York,  and  dealt  with  elsewhere  in  these 
pages,  shows  that  a  distinct  advance  has  been 
made.  Under  the  conditions  existing  at  St.  Paul 
it  was  found  that  a  treatment  of  1  part  of  copper 
sulphate   to    I0,0no,O0n   parts  of   water   remained 


effective  for  five  weeks.  That  such  an  exceedingly 
small  dose  as  '01  parts  per  1,000,000  should  have 
been  efl'ective  at  once  suggests  some  difference  in 
the  method  of  application,  having  regard  to  the 
comparatively  large  doses  found  to  be  necessai-y 
elsewhere.  This  work  was  evidently  done  very 
carefully  and  scientifically.  In  the  first  place,  it 
was  found  that  certain  quiet,  shallow  pools  were 
breeding  places  for  various  organisms,  and  by 
applying  small  quantities  of  the  chemical  at  srich 
points  the  main  sources  of  the  trouble  were 
checked.  Very  shallov,'  bays,  flat,  muddy  shores, 
and  small  ponds  were  treated  by  spraying  the 
chemical  over  the  water  surface  with  a  hand  pump. 
It  is  to  be  ob-served  that  there  the  worst  places 
would  be  inaccessible  for  a  boat,  and  would 
therefore  receive  no  treatment.  Further,  that  if 
a  boat  were  taken  through  shallow,  muddy  places, 
much  of  the  chemical  would  be  absorbed  by  the 
organic  matter  stirred  lijj  from  the  bottom.  It  is 
clear,  therefore,  that  the  old  method  of  towing 
a  bag  of  chemical  thi-ough  the  water  of  the  reser- 
voir is  wrong  in  principle,  for,  while  the  cleanest 
water  is  overdosed,  the  worst  places  remain  un- 
touched. In  the  old  method  relatively  an  enor- 
mous quantity  of  chemical  is  used,  most  of  it  in 
the  wrong  place.  Further,  the  conflicting  reports 
as  to  the  harmfulncss  of  this  treatment  to  fish  life 
ars  explained.  It  seems  sui-prising,  in  the  light 
of  this  discovery,  that  scientific  men  and  engineers 
should  ever  have  dealt  with  a  matter  of  this 
importance  by  such  very  clumsy  methods. 


Mr.  Duke  and 

Irish  Housing 

Problems. 


Mr.  Duke,  the  Chief  Secretary 
fur  Ireland,  has  done  well  to 
identify  himself  right  away 
with  the  subject  of  housing  re- 
form in  Ireland.  His  first  public  speech  to  an 
Irish  audience  in  Ireland  was  delivered  recently 
upon  the  opening  of  Steilla  garden  suburb,  Pem- 
broke, near  Dublin,  consisting  of  183  working- 
class  dwellings.  Mr.  Duke  pointed  with  obvious 
satisfaction,  as  he  was  justified  in  doing,  to  the 
fact  that  the  Pembroke  Urban  Council,  as  the 
result  of  its  comprehensive  housing  policy,  has 
provided  dwellings  for  759  families  in  various 
parts  of  the  district.  This  has  involved  the  bor- 
rowing of  no  less  than  £175,000  by  way  of  loan, 
and  it  is  claimed  that  the  schemes  are  established 
upon  a  self-supporting  basis.  If  this  be  so — and 
Mr.  Duke  was  quite  frankly  somewhat  sceptical 
on  this  head — at  would  appear  that  the  path  of 
the  housing  reformer  is  a  much  more  rosy  and 
comfortable  one  in  this  part  of  Ireland  than  it 
happen?  to  be  in  many  other  places  in  these 
islands.  It  was  easy  in  the  face  of  such  a  claim 
to  financial  stability  for  the  scheme  for  Mr.  Duke 
to  assert'  that  the  urban  conncil  had  made  a  good 
investment.  If  tlr^y  were  losing  a  substantia] 
sum  of  money  instead  of  making  ends  meet,  they 
would  liave  to  pay  off  the  loans  and  cut  the  loss, 
but  instead  they  are  the  owners  of  a  property 
which  is  producing  £10,000  a  year,  and  the  Chief 
Secretary,  with  what  it  is  hoped  is  not  undue 
optimism,  sees  vistas  of  wealth  which  he  does  not 
doubt  the  council  wi'll  apply  to  further  purposes 
of  betterment  in  Pembroke. 

The  remainder  of  Mr.  Didces  speech  upon  this 
occasion  was  devoted  to  a  consideration  of  the 
housing  question  in  Dublin.  This  he  described  as 
a  problem  of  as  tremendous  magnitude  probably 
as  any  problem  which  in  modern  times  could 
engage  the  attention  of  statesmen.  Briefly,  it 
will  call  for  an  expenditure  of  three  and  a-half 
millions  for  the  housing  of  31,000  families  now 
occupying  not  more  than  one  room  apiece.  He 
pressed  home  the  responsibility  for  solving  this 
serious  problem  upon  the  citizens  of  Dublin,  and 
while  insisting  upon  its  urgency,  he  declared  that, 
so  far  as  he  might  have  strength  <>v  influence, 
while  he  had  responsibility  in  this  matter,  whether 
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in  a  public  position  or  a  private  eitizfu,  he  would 
contribute  his  part  to  ilie  material  well-being  of 
the  Metropolis  of  Irelatul,  With  respei't  tci  the 
financial  aspect  of  the  sul)ject,  Mr.  Duke  exercised 
the  caution  that  is  iliaracteristic  of  the  public 
official,  but  it  may  be  accepted  as  a  hopeful  sign 
for  the  future  of  Dublin  housing  that  a  gentleman 
Locupying  his  promineni  [Misition  should  have  thus 
promptly  recognised  ils  importance  as  a  regenera- 
tive agencj",  while  at  ilio  same  time  proclaiming 
his  eagerness  to  promoic  a  much-desireil  solution 
of  a  notorious  evil. 


The  Rainfall 
of  1915. 


Although  the  operations  of 
that  .  .\(ellent  body  the  British 
Rainfall  Organisation  have 
necessarily  been  hampeivd  by  the  prevailing  war 
conditions,  we  are  glatl  to  observe  that  it  has  been 
found  possible  to  prixliu  .  the  usual  annual  volume, 
altliough  in  a  somewhat  modified  form.  The  use- 
fulness of  these  records,  obtained  and  classified  on 
a  uniform  scientific  basis,  to  water  engineers  is 
obvious,  and  needs  no  imphasis  on  our  part.  The 
general  result  is  that  llu>  rainfall  of  1915  was  e.v 
cessive  in  three  large  anas  particularlv,  and  over 
the  whole  country  gemially.  The  general  excess 
in  England  during  191.")  was  larger  than  in  any 
other  of  the  great  divisions  of  the  kingdom,  being 
10  per  cent  of  the  avciage.  In  Wales  there  was 
a  general  e.xcess  of  5  |>er  cent,  and  for  England 
and  Wales  taken  togellii-r  the  fall  was  9  per  cent 
above  the  average  This  excess  <'orresponds 
roughlj'  to  320  in.  of  general  rainfall,  or,  in  other 
words,  England  and  Wales  had  during  the  year 
2,700,000  million  gallons  of  rain  more  than  the 
average  fall.  In  Scotland  the  large  dry  areas  out- 
weighetl  the  smaller  wii  areas,  and  the  general 
deficiency  amounted  to  N  percent,  while  in  Ireland 
there  was  an  excess  of  2  )>er  cent.  For  the  British 
Isles  as  a  wliole,  in  spile  O'f  the  great  excess  in 
the  South  of  Englan<l,  tin-  general  rainfall  for  the 
year  was  oidy  2  per  <  •  nl  above  the  aveiage.  this 
corresponding  to  about  SO  in.  of  general  rainfall. 
The  areas  of  large  e.\ii'>siv©  rainfall  were  all  in 
the  South  and  East,  and,  in  vivid  contrast  with 
this,  the  rainfall  in  tin-  North-west  w;is  below 
and  in  large  areas  considerably  below  the  average. 
The  general  excess  in  Kngland  and  Wales,  though 
not  large,  is  significant  when  taken  in  conjunction 
with  the  fact  that  ol  the  seven  years  1909-1915 
only  one,  1911,  had  a  lamfall  below  the  average. 
So  far  as  we  are  aware,  no  similar  instance  of  per- 
sistent high  rainfall  ha,  occurred  in  England  and 
Wales  generally  for  at  l^ivst  thirty  years,  and  it  is 
clear  that  the  South  oi  (Jreat  Britain  is  at  present 
passing  thro.igli  an  exii|itional  period  of  wetness, 
similar  to  that  of  tin-  late  'seventies  and  early 
'eighties.  In  Scotland,  on  tk©  other  hand,  only 
two  years  in  the  last  eight  have  been  wet,  and 
these  not  excessively  so,  and  it  ia  thus  evident  that, 
whatever  may  be  the  <  aiise  of  the  high  rainfall  in 
the  South,  it  does  not  extend  to  the  North  of  the 
British  Isles.  In  Ireland  the  same  years  have 
shown  a  prej)onderatne  of  small  excesses,  but  for 
the  British  Isles  as  a  whole  the  sequence  is  con- 
fused, the  excesses  in  Kngland  having  in  some 
years  counterbalanced  llic  defi<-ieiKies  in  Scotland 
and  sometimes  rire  n  i 


Part-time 
Firemen. 


Tile  position  of  part-time  lire- 
men  with  regard  to  military 
servi<c  was  under  consideration 
recently  by  the  West  Sussex  Appeal  Tribunal, 
when  the  military  rejuesentative  asked  for  leave 
to  appeal  to  the  Cential  Tribunal  in  respect  of 
certain  mend>ers  of  tlie  Worthing  Fire  Brigade, 
who  had  been  exempted  both  by  the  local  and  the 
appeal  tribunals.  lie  stated  that  they  were  only 
part-time  firemen,  paid  for  their  attendance  at 
drills  and  fires.  Thev  were  granted  three  irionths' 
exemption  on  the  giound  that  they  were  firemen, 
■  quit©    independently    of    any    personal     reasons. 


Exception  was  taken  to  these  exemptions  on  the 
ground  that  there  had  been  distinct  orders  that 
part-time  firemen  were  to  be  accorde<l  no  special 
privileges  by  tribunals  on  account  of  their  service 
in  that  capacity.  In  the  particular  cases  under 
discussion  the  exemptions  liad  the  approval  of  the 
Advisory  Committee,  and  the  military  representa- 
tive also  regarded  them  as  reasonable,  lie  felt 
obliged  to  point  out ,  however,  that  they  were  not 
in  a  certified  occupation,  as  they  were  not  whole- 
time  firemen,  and  it  <'ould  not  be  said  that  it  was 
in  the  national  interest  they  should  remain, 
because  they  were  not  habitually  employed  in  the 
occupation  of  firemen,  being  roadmen,  &c.  The 
average  attendance  at  fires  was  only  seven  a  year. 
lie  quoted  further  from  the  instructions:  "  With 
very  few  exceptions  no  lireman  of  military  age  can 
l)e  considered  indis])ensable  or  irreplaceable."  The 
tribunal  gave  leave  to  appeal  to  the  Central 
Tribunal,  whos<'  de<ision  will  be  awaited  with 
interest. 


Afforestation. 


.\inoiig  the  many  iniportaiii 
■  ulijccts  discussed  at  llio  meet- 
ing of  the  British  Association 
recently,  luit  the  least  important  from  the 
initioiial  point,  of  view  wu.s  that  of  Afforest  at  ion, 
upon  which  Sir  .1.  St  iiliiig-Maxwell  resid  a  iiaju'r 
before  the  Botanical  Section.  Sir  .John  is  a  inein- 
bcr  of  a  (ioveruineiil  ('(nmnittee  tlmt  is  incjiiiring 
into  this  (|iiestioii,  and,  though  not.  ptitiiiig  for- 
ward the  figure  nliicially,  he  hinted  that  our 
iiationtd  policy  ought  to  aim  at  a  further  1,500, 000 
acres  being  ])hmfe(l,  iit  addition  lo  restoring  lh« 
existing  area.s  of  woodland  now  being  rapidly  cut 
down  to  meet  the  exigencies  of  the  war.  In  the 
|ia.st.  we  have  looked  at^  this  question  entirely  from 
I  lie  wtaiidpaiitt  of  profit  and  loss.  That  is 
flit  irely  wr(  >ng.  No  other  coimtry  looks  at  it  solely 
from  this  point  of  view.  Projierly  tackled  tlio 
problem  will  iinoKe  no  loss,  for  an'orestatioii  will 
cm|)loy  t*,n  men  wlieic  the  same  areti  of  grazing 
woidd  oidy  <'mploy  otic.  While  not  suggesting 
that  these  island.s  eiaild  be  made  entirel.y  self- 
supporting  and  independent  of  iiiqiorted  timber, 
Sir  .John  set  before  his  aiidieiic<'  tln'  ideal  of  a  self- 
supporting  British  I'jiiipire.  As  regards  the 
P.ritish  Isles,  he  pointed  out  that  if  the  t<^>tal  .areti 
under  afforestation  could  be  increa.sed  to*  (),000,00() 
acres,  this  would  at  least  carry  us  over  a  peritxl 
of  five  years  diii-ing  a  war  or  an.y  other  emergency. 
In  vi(^w  of  the  urgeiic_\-  of  tlu^  rpiestion,  it  is  satis- 
f;ictory  to  )K>te  his  remark  that  this  (lovcnimciit 
is  doing  more  towards  finding  a  solution  than  all 
its  predecessors  put  logether. 


„  ,     ..         .  A    point    ol    some    importance 

Selection  of        ,      ,       ,        ,  i      ■,  ■         i  i 

„..       ,       „   ,,         lo   local  aulliorilK's  who  may  be 

Sites  for  Baths.  ,         ,   ,.         .,  ,•  r 

<-ontemplating    the    erection     ot 

])ublic  baths  was  raised  in  the  paper  which  Mr. 
H.  W.  Harding,  chief  engineering  assistant  to  the 
city  engineer  of  Bristol,  contributed  to  last 
Saturday's  Southern  District  jneeting  of  the  Insti- 
tution of  Munit-ipal  and  County  Kngineers.  The 
site  of  the  Bristol  Corporation's  Barton  Hill  baths 
was  originally  a  ))ie<e  of  surplus  land  from  a  street 
improvement,  supplemented  by  additional  pro- 
])erty  adjoining,  acquired  by  purchase.  This  site, 
though  excellently  situated  in  the  centre  of  a  large 
artisan  neighbourhood,  is,  unfortunately,  not  on 
a  main  road,  and  was  of  irregular  shape  and  far 
too  small  to  allow  of  any  liberal  treatment  in 
designing  the  buildings.  As  Mr..  Harding 
observed,  this  is  a  mistake  often  made,  sometimes 
unavoidably,  in  the  selection  of  a  site  in  crowded 
localities,  where  land  is  expensive,  but  a  limited 
area  necessarily  cripples  any  plan,  however  well 
considered,  and  the  inevitable  result  is  that  the 
several  buildings  are  crowded  together  with  in- 
sufficient air  space  and  limited  means  oif  intcr- 
communicatioii. 
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Chlorination  of  Water. 

By  CAPTAIN  J,  RACE,  Canadian  Army  Hydrological  Corps. 


In  The  Surveyor  of  March  3,  1916,  page  253,  four 
certain  experiments  were  described  which  indicated 
that  the  germicidal  effect  of  hypochlorite  could  be 
considerably  enhanced  by  the  addition  of  an  equiva- 
lent of  ammonia.  The  difficulties  encountered  during 
the  translation  of  the  laboratory  experiments  to  the 
practical  working  scale  were  also  given,  and  it  was 
suggested  that  the  loss  of  available  chlorine  noted 
after  the  admixture  of  the  aqua  ammonia  and  bleach 
solution  could  be  eliminated  by  permitting  these  solu- 
tions to  mix  for  only  a  few  seconds  before  being 
discharged  into  the  water  that  it  was  desired  to  treat. 
Tlie  dosing  apparatus  in  the  experimental  plant 
referred  to  (capacity,  200,000  gallons  per  day)  was 
rearranged  and  tha  dilute  bleach  and  ammonia  solu- 
tions, after  passing  through  the  usual  controlling 
apparatus,  were  brought  together  in  the  injection  pipe 
at  a  point  8  ft.  away  from  the  raw  water  intake  pipe. 
In  this  way  the  period  of  contact,  before  thorough 
dilution  with  the  raw  water,  was  reduced  to  a  mini- 
mum. 

After  the  adoption  of  this  method  of  admixture, 
excellent  results  were  immediately  secured,  and  the 
dosage  was  gradually  reduced  until  the  purity  of  the 
treated  water  was  adversely  affected.  The  dosage  was 
retained  at  this  figure,  approximately  0'23  parts  per 
1,000,000  of  available  chlorine  and  0-12  parts  per 
1,000.000  of  anhydi-ou.-  ammonia,  for  a  period  of 
several  weeks.  The  results  of  the  daily  tests,  together 
with  those  of  tlie  main  plant,  where  20,000,000  gallons 
per  day  were  being  treated  with  straight  hypochlorite. 
are  given  in  the  following  tables:  — 


necessary  in  order  to  prevent  complaints.  The  cost 
of  raising  the  temperature  of  the  water  20  to  25  deg. 
Fahr.  quickly  became  a  serious  financial  considera- 
tion, and  the  author  was  requested  to  suggest  some 
method  of  disinfection  which  would  enable  the  water 
to  be  retained  for  at  least  seven  days.  Hypochlorite 
was  first  used,  but  even  with  doses  as  high  as  3 
parts  per  1,000,000  of  available  chlorine,  aftergrowths 
rapidly  occurred,  and  total  bacterial  counts  of  50,000 
to  100,000  i>er  c.cm.  were  repeatedly  found;  the  B.  coli 
index   was  usually  2  to  5  per  c.cm. 

Hypochlorite  treatment  at  this,  dosage  was  a  total 
failure,  and  it  was  deemed  undesirable  to  use  larger 
amounts,  on  account  of  the  tendency  of  hypochlorite 
to  cause  irritation  to  mucous  membranes. 

Chloramine  treatment  was  next  used,  and  after  the 
attendant  had  become  thoroughly  conversant-  with 
tlie  proper  method  of  application  thoroughly  satisfac- 
tory results  were  secvired.  The  treatment  finally 
adopted  was  1  part  per  1,000,000  of  chlorine  together 
with  0"5  parts  per  1,000,000  of  ammonia,  and  this 
treatment,  when  conscientiously  carried  out,  produced 
a  water  containing  less  than  100  bacteria  per  c.cm. 
and  free  from  B.  coli. 

The  elimination  of  aftergrowths  by  the  chloramine 
treatment  is  due  to  the  non-absorption  of  the  germicide 
so  that  all  of  the  added,  substances  are  availaVile  for 
the  destruction  of  bacteria. 

It  has  been  suggested  that  the  influence  of  the 
ammonia  is  to  increase  the  oxidising  activity  of  the 
chlorine,  but  this  view  is  not  supported  by  theevidence 


COMPARISON  OF  HYPOCHLORITE  AND  CHLORAMINE  TREATMENT. 

BACTERIOLOGICAL    EESULTS. 


i9ii;. 

Raw  water. 

Treated  with  hypochlorite  alone. 

Treated  with  hypochlorite  and  ammoma. 

Bactf?ri.a  per  c.cm. 

B.  coli  " 
index  per 
tCOc.cms. 

Bacteria  per  c.cni- 

B.  coli 
index  per 
100  ecus. 

Available 
chlorine 
p.p.m. 

Bacteria  per  c.cm. 

B,  coli 
index  per 
100  ccms. 

Available 
chlorine 
p.p.m. 

Ammonia 
p.p.m.  • 

Agar 
1  day  at 

370  C. 

Agar 
3  days  at 
20""  0. 

Agar 
1  day  at 
37°  C. 

Agar 
3  days  at 
20»C. 

Agar 
1  day  at 
3700, 

Agar 
3  days  at 
20'^  C. 

March  15-31 
April    1-19 

44 
3,099 

238 
14,408 

35.7    j 
195-5 

4 
32 

12 

ZO-14 
0-50 

0-90 
1-10 

4 
33 

12 
240 

0-14 
0-74 

0"25 

0-11 
0-13 

PERCENTAGE     REDUCTION'. 


Hypochlorite  alone. 

Hypochlorite  and  ammonia. 

Bacteria  per  c.cm. 

B.  coli 
index  per 
100  ccms. 

Availahle 

Bacteria  per  c.cm. 

B.  coli 
index  per 
10  J  ccms. 

Available 
chlorine 
p.p.m. 

Agar 
1  d.-iy  at 
37"  C. 

Agar 
3  days  at 
20°  C. 

chlorine 
p.p.m. 

Agar 
1  day  at 
37°  C. 

Agar 

3  days  at 

20°  C. 

March  15  "31 
April    1     19 

"90-9 

98-9 

95'8 
99-6 

99'9  + 
99-7 

0-90 
1-10 

90-9 
98-3 

95  0 
98-9 

99-7 
99-6 

0-22 
0-25 

COST    OP    MATERIAL     PER    MILLION    IMPERIAL    GALLONS. 


Hypochlorite  alone. 

Hypochlorite  and 

March   15-31 
April    1-19 

33.     lid. 
4s.     lOd, 

U.    lid. 
29.    a.Jd. 

Calculated  on  bleach  at  14s,  7d.  per  100  lb.  and  aqua  ammonia  (26°  B.) 
at  2*75d.  per  lb. 


These  results  nave  demonstrated  that  the  process 
is  eminently  practical  and  can  be  .used  to  advantage 
when  bleach  is   abnormally   high  in  price 

A  further  example  of  the  efficiency  of  this  process 
was  found  during  a  .series  of  experiments  on  the 
disinfection  of  the  water  of  a  swimming  pool  at  the 
(Ottawa  Y.M.C..\.  This  pool  was  being  extensively 
used  by  the  various  military  units  stationed  in  Ottawa 
in  addition  to  the  members  of  the  association,  and 
it    was   found   that   frequent  changes   of   water   were 


ava'ilable.  If  the  oxidising  effect  were  accelerated, 
the  mixture  would  be  even  more  readily  absorbed  by 
waters  containing  readily-oxidisable  organic  matter 
than  hypochlorite  alone.  Experiments  demonstrate 
the  reverse,  for  it  was  found  that  on  adding  10  p,p.m. 
of  available  chlorine  as  hypochlorite  to  the  Ottawa 
River  water,  about  35  per  cent  was  absorbed  in  five 
minutes  at  60  deg.  Fahr.  and  60  per  cent  within  one 
hour;  if  an  equivalent  of  ammonia  were  first  added 
to   the  solution,   only   14   per  cent  of  the    available 
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(.•liloiiue  was  absorbed  in  one  hour  and  32  per  cent 
in  twenty. hours. 

Again,  the  oxidising  effect  of  hypoclilorite  can  be 
measured  by  its  bleachint:  effect  on  dyestuffs,  and 
Kideal  ^Journal  of  the  h'oi/al  Sanitar;/  Institute,  vol. 
xxxi.,  Xo.  2  (1910),  p.  40^  has  shown  that  the  addition 
of  an  equivalent  of  ammonia  to  hypochlorite  solutions 
reduces  the  bleaching  efficiency  to  approximately  2 
per  cent  of  the  original  value;  these  results  have  been 
confirmed  by  the  author,  and  conclusively  prove  that 
the  enhanced  germicidal  effect  of  chloraniine  is  in  no 
way  connected  with  oxAlation. 

Further  studies  on  sub,stances  containing  the  chlora- 
mine  group  (:NC1)  by  Dakin  et  al.  (Journal  of  the  Ifoi/al 
Soci(ti/.  1916,  B.  89,  "232-2ol)  would  suggest  that  the 
usual  conception  of  the  germicidal  effect  of  chlorine 
and  hypochlorites  being  due  to  oxidation  may  be 
erroneous,  and  that  the  action  should  be  at  least 
partially  attributed  to  the  chloraniine  derivatives 
produced  by  the  action  of  chlorine  on  amino  acids 
and  protein. 


BITUMINOUS  ROADS  IN  BRISTOL. 


The  subjoined  particulars  of  six  sections  of  bitu- 
minous road  laid  at  Bristol  during  the  past  years 
were  circulated  at  last  Saturday's  Southern  District 
meeting  of  the  Institution  of  Municipal  and  County 
Engineers,  held  in  that  city.  An  inspection  of  the 
several  roads  was  made  by  the  members  in  the  course 
of  the  afternoon. 

PRINCE   STREET. 

This  road  is  subjected  to  a  considerable  amount  of 
quay-side  traffic,  and  was  originally  a  macadam  road. 
This  form  of  construction  proving  very  unsatisfactory 
and  costly,  in  1905  a  twouty-years  loan  was  obtained 
to  pave  it  with  granite  setts  on  6  in.  of  Portland 
cement  concrete.  Unfortunately,  the  setts  u.sed  (iroved 
too  weak  for  the  traffic  to  l>e  carried,  and  after  eight 
years  the  surface  became  very  uneven.  The  period 
of  the  loan  not  having  expired,  any  work  carried  out 
had  to  be  done  out  of  revenue,  and  an  experiment 
was  made  with  a  bituminous  sand  carpet,  formed  ol 
Mexphalte  and  Bideford  sand.  The  camber  on  the 
road  being  very  flat,  and  the  contractors  being  very 
doubtful  whether  a  single  carpet  1  in.  thick  would 
carry  the  very  heavy  traffic,  it  was  arranged  tliat  a 
rough  c-oat  of  i  in.  limestone  aggregate,  mixed  with 
sand  and  Mexphalte,  should  be  laid  on  the  top  of 
tlio  setts,  starting  from  nothing  at  tlie  <lianncls  U) 
2y  in.  in  tlie  centre,  and  a  1  in.  carpet  of  sand  and 
Jfexphalte  laid  on  the  top  over  the  whole  surface. 
The  cost  was  5.s.  per  yard,  including  three  years' 
maintenance,  which  expires  this  month,  and  tlie  result 
on  the  whole  has  been  sati-iactory.  An  inclination  to 
waviness  has  Shown  itself,  and  small  areas  have  con- 
sequently been  relaid,  tind  in  the  lextremely  hot 
weather  the  material  shows  a  tendency  to  become 
rather  soft,  making  traction  additionally  heavy,  prob- 
ably due  to  a  little  excess  of  bitumen.  Before  laying 
the  bottom  coat  the  surface  of  the  setts  was  thoroughly 
cleaned  and  the  joints  opened  out  as  much  as  possible, 
and  the  surface  painted  over  with  a  solution  of  Viitu- 
men  to  form  a  key. 

queen's  road. 

A  .3-in.  single  coat  of  bituminous  macadam  fonueil 
of  graded  limestone  from  1  in.  to  dust  mixed  with 
sand  and  Mexphalte  was  laid  on  a  concrete  founda- 
tion in  place  of  wood  paving  which  had  been  down 
for  fifteen  years.  This  was  done  to  ascertain  if  there 
was  any  advantage  in  laxing  bituminous  macadam  on 
a  concrete  foundation.  The  cost  was  5s.  4d.  per 
yard,  including  three  years'  maintenance,  which  ter- 
minated last  July.  This  is  a  motor  'bus  route,  and 
the  material  has  stood  very  well. 

PEMBROKE   R0.\ri    CtWO    SECTIONS). 

The  first  section  was  laid  in  1915,  and  is  a  1  in. 
cari>et  laid  on  the  surfa<e  of  the  old  macadam  road. 
composed  of  Bideford  sand  and  Mexphalte,  and  cost 
5s.  per  yard,  without  ma  iitenance.  The  second  sec- 
tion was  laid  in  1912,  at  a  cost  of  2s.  6d.  per  yard, 
and  is  a  1-in.  carpet  laid  on  the  old  macadam  road 
and  composed  of  sand.  .Mexphalte,  and  a  small  per- 
centage of  crushed  granite.  Thi.s  was  laid  before 
much  experience  had  Ijeen  gained  in  laying  these 
carpet  coats  on  old  ma<;ailam  roads,  and  a  number  of 
small  holes  were  picked  in  the  surface  of  the  road, 
with  a  view  to  forming  a  key  with  the  furface  coat; 
the  road  was  then  painted  over  with  a  bituminous 
solution,  and  apparently  this  drained  into  these  holes. 


with  the  result  that  this  excess  of  bitumen  has  worked 
through  the  carpet,  and  shows  a  series  of  patches  on 
the  surface.  This  road,  although  apparently  a  resi- 
dential road,  carries  a  lot  of  heavy  traffic,  the  gradients 
being  easier  to  the  Downs  than  the  main  road,  and, 
as  a  matter  of  tact,  in  1912  the  bulk  of  the  machinery, 
&c.,  taken  to  the  Royal  Show  on  the  Downs  passed 
along  this  road. 

SUSSEX   P^CE. 

This  is  a  motor  'bus  route,  and  was  laid  in  1914. 
It  consists  of  a  carpet  of  Mexphalte  and  sand,  with 
about  8  per  cent  of  crushed  aranite,  laid  H  in.  thick  on 
the  surface  of  the  old  macadam  road,  at  a  cost  of  5s. 
per  yard,  including  three  years'  maintenance.  This 
is  one  of  the  most  successful  lengths  of  carpet  laid  in 
Bristol. 

nunilOND    STREET. 

Laid  down  in  1912.  This  was  the  first  bituminous 
carpets  laid  in  Bristol,  and  consists  of  a  layer  of 
Mexphalte  and  sand,  laid  on  a  rough  cobble  road. 
and  at  a  cost  of  Is.  8d.  per  yard  super.,  which,  of 
course,  did  not  pay  the  contractors.  The  cobble  paving 
was  extremely  noisy,  and,  as  many  railway  employees 
live  in  this  street  and  have  to  sleep  in  the  daytime, 
this  was  done  with  a  view  to  making  the  street  quieter. 
The  traffic  in  this  street  is  light. 

EASTON     ROAD. 

This  was  ij  macadam  road,  subject  to  heavy  traffic, 
including  a  motor  'bus  route,  and  was  expensive  to 
maintain.  In  1915  a  U-in.  carpet  of  Mexphalte  and 
sand  was  laid  on  the  surface  of  the  old  road,  at  a 
cost  of  4s.  lOd.  per  yard,  including  three-year 
maintenance,  and  so  far  has  been  a  pronounced  suc- 
cess. A  short  experimental  length  of  carpet,  com- 
posed of  crushed  destructor  clinker  and  Mexphalte, 
.vas  laid  down  on  the  lines  of  the  method  introduced 
liy  Mr.  Lovegrovo  at  Hornsev,  and  is  standing  very 
well. 


THE  "ROAD  PARTY"  MAN  IN  SOUTH  AFRICA. 


(By.  a  Correspondent.) 

The  •' official"  residence  of  the  "road  party"  man 
in  the  up-country  districts  of  South  Africa  consists 
of  a  couple  of  tents.  Near  by  are  the  huts  of  the 
"boys,"  and  in  the  intervening  space  is  the  Scotch 
cart.  This  Scotch  cart  is  the  line  of  demarcation, 
and  in  non-working  hours  no  boy  is  allowed  to  pass 
it.  If  any  of  the  men  desire  speech  of  the  Baas 
they  take  up  their  position  near  the  cart  and  await 
his  coming. 

The  nmnber  of  boys  in  a  gang  depends  on  the 
nature  and  distance  of  the  stretch  of  roadway  each 
man  is  responsible  for.  In  some  gangs  as  many  as 
80  and  100  boys  are  employed,  while  others  may  only 
total  half  this  number. 

The  boys  are  paid  ten  shillings  a  month,  with  a 
daily  allowance  of  mealies  and  a  monthly  allowance 
of  one  beast  to  every  forty  men.  The  volume  of 
traffic  along  these  roads  is  insignificant,  but  what 
it  lacks  in  numbers  it  makes  up  for  in  vigilance. 
Should  the  post  cart  be  delayed,  or  a  wagon  upset, 
or  get  stuck  for  any  length  of  time,  the  "  road 
party"  man  on  that  stretch  has  to  explain  why  this 
iiappened.  As  a  consequence  there  is  often  a  strained 
feeling  between  the  man  who  keeps  the  road  in  going 
order  and  those  who  travel  over  it. 

The  road  man's  life  is  one  series  of  flittings  from 
one  part  ol  his  district  to  another,  and  the  Scotch 
cart  and  oxen  are  never  left  long  idle.  The  first  day 
of  arrival  at  a  new  pitch  is  given  over  to  the  boys  to 
build  their  huts  and  clear  the  ground  round  the 
encampment  of  long  grass.  The  hours  of  work  are 
supposed  to  be  ten,  but  as  watches  go  wrong  and 
the  sun  has  to  be  substituted  as  a  timekeeper,  they 
are  not  so  strictly  ke]]f.  In  the  dry  season  the  life, 
if  monotonous,  is  a  [ileasant  and  healthy  one;  but 
in  the  rainy  weather  when  the  water  conies  down 
from  the,  hills  in  rivers  and  the  bed  of  the  roadway 
sinks,  it  is  far  different,  It;is  at  this  period  that  the 
strained  relationship  between  the  "road  party"  man 
and  the  post-cart  driver  and  transport  rider  becomes 
intense. 


Municipal  Waterworks  Association.  —  The  fifth 
annual  meeting  of  this  body  will  be  held  on  Friday, 
October  6th,  at  the  offices  of  the  Metropolitan  Water 
Board,  Sairoy-eourt,  Strand.  London,  W.C.  The  chair 
will  lie  taken  at  2  pni. 
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Electric  v.  Horse  Haulage :  South  Shields  Statistics. 


The  appended  statistics  of  the  running  costs  of  an  electric  motor  vehicle  with  comparative  costs  as 
against  horse  traction  have  been  pi-epared  by  Mr.  Leslie  Eoseveare,  jr.i>>T.c.E.,  borough  engineer  and  surveyor 
of  South  Shields. 

RcNNiNG  Costs  of  Two-Ton  Electrical  Refuse  Van  Per  Week  (Baskd  on  Thbee  Months'  Ri-nnino). 


Present  rates. 

Pre-war  rates. 

IJd.  per  unit 
as  at  present. 

Id.  per  unit 
as  proposed. 

lijd.  per  unit 
as  at  present. 

Id.  per  unit 
as  proposed. 

Average  running  hours  per  week  (day  shift  50,   night  shift  41)   total 
per  week       ...          ...          .  .         ..."      ,.,          ...          ...         ...         91 

Average  miles  per  shift         (say)    li 

Number  of  shifts  per  week    ...          ...          ,,.          ..."      12 

Average  miles  per  week           163'4 

Average  current  cost  per  mile  at  Ifd.  per  unit     35d. 

„        Id.          „           2d. 

Average  weight  carried  night  and  day,  2ton  Ocwt.  =  117  tons  per  week. 

163-4  miles  at  3-5d.  per  mile 

Wages — 

Night  driver,  £1  11     6  and  3s.  6d.  bonus,       .tl  15     0         £1  11     6 
Day  driver,        19     0  and  3s.  6d.  bonus,          1  13     0            19     0 
Washing  car  on  Saturday,  two  men  i-day 

each,  1;  days  at  4s.  lid .'.          0     0     2            0     0     2 

■L-       s.      .1. 

2  7     8 

3  14     2 

0  12     0 
0     2     9 
0     4     0- 
0     0     8 
0  15     4 
2     7     0 

t      s.     d. 

1  8     1 

3   14     2 

0  12     0 
0     2     9 
0     4     0 
0     0     8 
0  15     4 

2  7     6 

t      s.      .1. 

2  7     8 

3  7     2 

0  12     0 
0     2     9 
0     4     U 
0     U     S 
0  15     4 
2     7     6 

C     s.     d. 

1  S     1 

3     7     2 

0  12     6 
0     2     9 
0     4    0 
0     0     8 
0  15     4 

2  7    6 

Maintenance,  Jd.  per  mile     ... 

Oils     ;..     ;;; 

Insurance,  £10  10s.  per  annum 

Car  licence  £1,  three  drivers' licences  at  5s.   =   15s.,    total  £  I  15s.  ... 

Tyres  at  163-4  miles  per  week,  8,497  miles  pir  annum,  £40     

Interest  and  sinking  fund 

Add  4  extra  fillers  on  ashpit  cleansing  work,  viz.  ; — 

2  night  fillers,  6  days  each,  at  5s.  SJd.  each       ...                     £3     8     6 
2  day  fillers,  0  days  each,  at  5s.  Sd.  each           3     8     0 

£6  16    6 
Less  i  time  not  filling              ...          ...            1   14     0 

10     4     7 
5     2     0 

;i    5    0 
5     2     0 

9  17     7 
5     2     0 

8  18    0 
5     2     0 

£15     7     1 

£14     7     6 

£15     0     1 

£14    0    6 

25  per  cent  less  current  will  be  used  when  more  satisfactory  lioosting  arrangements  arc  provided, 
WoRKlNii   Costs   of   Horse   and   Cart   Per   Week. 


Horse — Night  shift 
Day   shift 


9  16  miles  for  6  shifts     =     54  96 
120  miles  for  5  shifts     =     6000 


Average  working  hours  per  week  (day  and  night) 
Horse— Night  shift   ,.    6  loads  per  shift  at  15  cwt.  per  load 
Day  shift     ...     6  loads  per  shift  at  1  ton  per  load 


.Night  drivers,  wages   £111     6   and  3s.  6d.  bonus 
Day  driver^,    wages       18     0   and  3b.  6d.  bonus 


Feeding 

Bedding 

Harness  (repairs,  A;c.) 

Shoeing  ... 

Horsekeeper  and  stablemen   ... 

New  horses  to  replenish  stud 

Veterinary  charges 

Maintenance  cost  of  carts 

Maintenance,  rates,  taxes,  lighting  and  water 

Interest  and  redemption  of  capital  costs     ... 


Then  2  horses  and  their  driicrs  (day  and  night) 


114  96  sav  115  miles  per  week  for  2  horses. 
97 


...    £4  10 

0 

...      5     0 

0 

or 

57  ton 

£9  10 

0 

<  per  week. 

Present. 

Pre-war. 

£1  15     0 

£1 

15 

0 

£1  11     6 

1   11     6 

1 

11 

0 

18     0 

£1 

0 

8 

£0  14     8 

0 

2 

0 

0     1     6 

0 

0 

H 

0     0     5i 

0 

1 

0 

0     15 

0 

2 

3 

0     2     3 

0 

2 

3i 

0     2     3-1 

0 

0 

2\ 

0     0     2i 

0 

2 

Ij 

0     2     li 

0 

3 

lU 

0     3  Ui 

0 

0 

lOi 

0     0  lOi 

£1 

16 

2 

fl     it     S 

!Skptkmhki;  23.   t!i1i>. 
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KLKOTRIC    r.    HORSE    IIAULAGE   {Continuot    from 
pnciouf  page). 


COMPARISON     OF     THREE     MONTHS*     RUNNING     COSTS     OP 

ELECTBIC    RKFtrSE   VAN   WITH   WORKING    COSTS   OF   HORSE 

AND   CART. 

Data.— Cost  includes  ihivers,  interest  and  sinking 
fluid,  insurance,  licence.-^,  upkeep,  forage,  current,  and 
all  costs.  Horses  workiiiir  from  7  a.m.  to  5  p.m.  on 
day  shift,  and  H  p.m.  to  s  a.m.  on  night  shift.  Van 
working  11  p.m.  to  5  i).in. 

Running  oosts  as  traiisjiort  vehicle  without  extra 
filUrs.  witli  unit  at  Ud.  a-  at  present. 


Pros 
Van. 

S.      d. 

■lit  rates. 
Horse, 
s.    d. 

Cost  per  tou 
„        hour 
„        mile 

..      1       '.) 

...     2     3 
..     1     3 

2     5i 
1     5i 
1     2.i 

ton  mile...    0  Hi       1     4i 


s.  d. 

1  8-; 

2  2 
1  2.i 


2     1 
1     3 

1     Ok 


0   Hi  1       2:1 


Running  costs  for  ashpit  cleansing  work,  with  four 
e.Ktra  fillers  (two  night  and  two  day),  witli  unit  at 
l?d.  as  at  present. 


Cost  per  ton  ...    2     7!       2     SJ 

,,        tou  mile...    15',       1    4( 


2    6;       2     1 
15         1     21 


Running    costs   as  trau>|iort  vehicle   without   extra 
fillers,  with  miit  at  Ul..  as  proposed. 


Cost  per  ton  ...  1     7  2  5{ 

„         liour        ...  2  0  1  3'. 

mile        ...  1     U  1  24 

ton  mile...  0  101  1  U 


Van.  Horse 

s.    .1.  3.    d. 

1     6i  2      1 

1    11'.  13 

1    1  1    o; 

0  lu;  1    2; 


Running  costs  for  ashpit  I'lcansing  work,  witli  imu 
extra  fillers  (two  night  and  two  day),  with  Unit  at  id., 
as  proposed. 

Present  ratett.  Fro-war  rates. 

Vau.         Horse.  Van.         Horse. 

:«.    .1.         s.    .1,  X.    d.         s.    d. 

Cost  por  Ion  ...    2     5'.       2     5i  2      t;       2     1 

ton  mile...     1     4',        II'.  14         1     2; 

Note.— Tou  mile  estimated  on  the  total  mileage  for 
any  i>eriod  multiplied  hy  th(>  average  numher  of  tons 
carried  each  tri|) — I'.f..  the  ;iverngc  «f  the  loaded  and 
return  <iupty  joiuney. 


BRISTOL  TRAMWAYS. 

PROPOSED   MUNICIPAL   ACQUISITION. 

The  negotiatiniis  iM.tw.eii  the  Bri.-tol  C<ii  iiuraliiiu 
and  tlie  Tramways  Company  in  connection  with  this 
proiM)sal  heing  in  abeyance  consequent  upon  the  war. 
the  connnittee  entrusted  with  the  corporation's  in- 
terests has  taken  flic  oppurtiinity  to  pre.-^nt  a  detailed 
report  of  the  po'sition  of  tlie  matter.  W4th  a  statement 
of  the  eosts  incurred  in  elptaining  the  further  Parlia- 
mentary power.s  deemed  iiece.-;sary,  and  in  obtaining 
expert  advice  upon  the  (iiic.--tion  a.s  to  tlie  advisability 
or  otherwise  of  the  corporation  purchasing  the  tram- 
ways. 

flic  costs  total  .C8.068;  the  principal  items  beiuL'  as 
follow:  — 

CoinL-el's  fees:  Sir  R.  B.  Finlav.  k.c.  tl^;  lion. 
J.  D.  Fitzgerald,  kc.  .i;40s ;  Mr.  G.  J.  Talbot,  k.c. 
0()1  ;  .Mr.  F.  T.  8quarev,  ti!!):  Mr.  K.  T.  .Jones.  C-JOl. 
(Total.   tl.217). 

Parliamentary  agents:    Cl.02<l. 

Expert  witnes.ses:  Sir  John  Suel!.  m.i.e.k..  CI.l'JS; 
Mr.  C.  P.  Sparkes,  m.i.e.e..  (;343;  Sir  M.  Fit/.maurice, 
M.iNST.c.E.  (retainer),  tl,>7;  Mr.  Andrew  Young,  f.s.i.. 
(retainer).  ilKlS:  Mr.  .1.  15.  Hamilton,  £1,342;  Mr. 
J.  M.  McElroy,  C3»).    (Total.  £3,475.) 

Census  of  tramcar  and  motor  'bus  traffic:    i;478. 

Printing,  advertising,  liilliiosting:   £86. 

Maps  and  miscellaneou-  costs:  £675. 

Poll  of  city:   £869. 

The  committee  point  <'i:t  that  the  opposition  from 
the  Tramway  Company  and  certain  ratepayers  cup- 
tailed  approximately  al^nf   C3,(XI0  of  the  above  total. 


Rural  Council's  War  Saving — Driffield  Rural  Di.^- 
tricl  ('oiuicil  are  investing'  m  Exchequer  Bonds  a  sum 
of  £2,500  saving?  since  the  outbreak  of  war  owing  to 
their  inability  to  buy  road-making  materials. 


TWO-INCH  WOOD  BLOCK  PAVEMENT. 


AN    AMERICAN    EXPERIMENT. 

.In  October,  i;)1.3,  a  IQO-it.  strip  of  experimental 
[laving  was  laid  in  one  of  the  residential  streets  of 
Trtcoma,  Wash.,  using  creosoted  wood  blocks  onlj- 
2  in.  deep.  Inquiry  re<:ently  by  the  Canadian  Engi- 
iitri-  brought  a  reply  statjng  that  the  pavement  is, 
in  general,  in  good  condition.  "  There  has  been  no 
heaving.  A  portion  of  the  pavement  which  was  laid 
on  a  concrete  base  that  had  a  sidewalk  finish  has 
apparently  separated  from  the  foundation,  but  this 
coaUd  be  prevented  in  future  work.  The  blocks 
showed  excessive  bleeding,  b\it  this  also  could  be 
prevented  by  different  treatment.  The  street  re- 
ceives very  heavy  traffic  for  a  residential  street, 
inasnuich  as  it  is  the  only  one  used  for  carting 
l>etween  the  two  main  streets  of  Tacoma.  and  it  is 
on  the  right-hand  side  leading  ont  of  the  city,  thus 
.getting  the  traffic  of  the  lieavily  loaded  teams.  With 
the  exception  of  where  the  joint  was  made  with  the 
asphalt  paving',  and  which  slipped  up  over  the 
lilocks,  necessitating  the  cutting  away  of  the  asphalt, 
no  expenditure  has  been  made  for  upkeep  on  this 
c-x peri  mental   pavement." 

The  blocks  laid  at  Ta<'oma  were  only  1;  in.  wide 
by  3i  ill.  long.  They  were  Douglas  fir.  treated  with 
aiipixiximately  18  11>.  per  cubic  foot  of  creosote.  On 
account  of  the  small  size,  excellent  penetration  and 
uniformity  of  grain  were  .more  easily  obtained  than 
with  blocks  of  standard  size. 

The  blocks  were  laid  on  a  concrete  base  Hi  ft. 
wide.  The  pavement  was  divided  into  four  sections, 
(-aeli  25  ft.  long,  as  follows:  — 

<n  Block.s  laid  with  long  axis  at  right-angles  to 
ihe  line  of  traffic,  -on  a  1-in.  sand  cushion;  broken 
jo  iits,  blocks  rammed  light. 

(21  Blocks  laid  at  an  angle  of  075  deg.  to  line  of 
lralti<v.  on  a  1-in.  isand  cushion;  r/imined  tight,  ami 
joints  broken  as  in  section  1. 

(3)  Blocks  laid  on  a  1-in.  cushion  made  of  1  part 
of  c-emcnt  to  3  parts  of  fine  sand,  mixed  and 
spread  dry;  blocks  laid  with  long  axis  jiarallol  to 
the  kerb,  making  unbroken  joints  along  the  line  of 
lraffi<';  at  rigbl-an-les  to  the  kerb,  joints  arc 
broken. 

(4)  piocks  laid  in  llie  same  manner  as  in  section 
.'!.  cxceptiilg  that,  they  are  bedded  in  grout  of  1  part 
cement  to  3  parks  sand,  mixed  wet  enough  fo  lake  a 
>mooth  trowel  finish. 

■'The  crushing  streiigUi  <if  2-iii.  blocks,"  our  cou- 
len)))orary  observes,  "is  said  to  l>e  approximately 
as  gr^t  a.s  the  onisliing  strength  of  the  larger 
lilocks,  and  as  there  is  not  likely  to  be  2  in.  of 
a.lnal  wear  <luring  the  lifetime  of  the  pavement  if 
Iho  blocks  do  not  rot,  brpiak  or  crack,  the  2-iii.  block 
would  scfem  to  be  feasible  with  projjer  Iroatmenl., 
provided  that  they  are  made,  so  small  that  the 
impa<'t  of  traffic  will  not  break  them.  Tlie  cost  of 
laying  the  smaller  block  would,  of  course,  be  some- 
what higher  than  the  <'ost  of  laying  the  larger 
block,  but  this  would  undoubtedly  be  far  more  than 
offset  by  the  reduced  cost  of  the  materials.  Tlu^ 
further  progress  of  the  Tacoma  experinicnl.  un- 
doubtedly will  lie  vvatched  with  interest  by  muni- 
cipal  engineer.^  " 


Waterproofing  of  Cement  Work. — The  liistorio  castle 
..f  Cape  Tdwii.  ercileil  by  .1.  Van  Riebeok,  the  first 
iJoviiiioi-  of  Smitli  .Vfrica.  in  the  days  when  tli©  Dutch 
originally  settled  in  Cape  Colony,  has  been  restored. 
.\  letter  has  been  forwardtn;!  by  the  Council  of  the 
National  Society,  thanking  Ccneral  Thompson  for  the 
very  able  maiiiK'r  in  which  the  work  has  been 
exeeut*'d.  We  note  frotii  tho  report  that  the  powder 
Pudlo  was  ado|ited  for  making  the  cement,  work  danni- 
proof  and  watertight. 

Clifton  Suspension  Bridge  Road  Levels.  .\  peculiar 
feature  of  the  Clifton  susjiensiou  bridge,  mentioned 
by  Mr.  L.  S.  McKen/.ie,  the  city  engineer  of  Bristol, 
in  a  jiaper  preiiared  in  <'onnection  with  last  Saturday's 
Southern  District  Meeting  of  the  Institution  of  Muni- 
cipal and  County  Engineers,  is  that  the  road  level 
(11  the  Somersetshire  side  is  3  ft.  lower  than  that  on 
the  Gloucestershire  side.  It  is  stated  that  Brunei  was 
of  the  opinion  that  the  configuration  of  the  land  on 
each  side  would  have  had  the  effect  of  causing  a  level 
bridge  to  appear  to  be  out  of  level,  and  it  was 
to  counteract  this  effect  that  the  different  levels  were 
adopted. 
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The  Use  of  Motor  Vehicles  in  IVIunicipal  Worlc. 

MECHANICAL   v.   HORSE  TRACTION.— (2.) 

By  H.  SHAW,  M.iNST.c  E.,  Engineer  and  Surveyor  to  the  Ilford  Urban  District  Council. 

[In  the  -following  exhaustive  report,  prepared  for  the  information  of  the  Works  Committee  of  his 
council,  Mr,  Shaw  presents  a  mass  of  valuable  l^acts  and  figures  derived  from  the  experience  of 
various  municipalities,  and  from  his  ow/n  knowledge,  as  to  the  advantages  and  disadvantages  of 
mechanical  versus  horse  traction,  and  discusses  in  detail  each  method  of  propulsion  in  order  to 
enable  the  committee  to  decide  whether  the  council's  work  can  be  carried  out  to  greater  advantage 
by  the  substitution  of  horse  labour  by  mechanical  traction.  The  first  portion  of  the  report  appeared 
last  week. 


J'klinhunjli. — Tliiri  cify  has  an  electric  lorr.v,  which 
is  used  for  general  purposes.  The  nett  carrying  capa- 
city is  30  cwt.,  and  is  of  the  Edison  Accumulators, 
Limited,  manufacture.  The  wheels  are  wooden,  with 
rubber  tyres,  and  tlie  working  cost  is  as  follows  : — 

Electricity  per  mile,  '95  units.  Lubrication  per  mile, 
"005d.  Maintenance,  ■.52d.  per  mile.  Interest  and 
sinking  fund,  5'2d.  per  mile.     Insurance,  "3(5  per  mile. 

Essex  Counti/  Coimril. — Four  4-ton  petrol  lorries 
(McCurd's).  Steel  bodies',  with  hand-tipping  gear. 
Steel  wheels  and  rubbcj-  tyres.  Running  cost  per  ton- 
mile. 

Folkcsloiir. — Two   4S-,")0-li.j).    petrol    vehicles. 

"  I  think  I  am  safe  in  saying  steam  rather  than 
petrol  for  refuse  collecting,  but  jietrol  rather  than 
steam  for  fetching  and  carrying  road  materials  where 
long  distances  with  good  loads  can  be  relied  upon 
instead  of,  as  in  refuse  collecting,  a  very  small  mileage 
and  load  with  engines  running  all  day." 

Glasginv. — ^Two  30-h.p.  petrol  hand-tipping  (3  tons); 
several  Laffly  &  Lacre  nuitor  sweepers. 

"  While  no  economy  can  be  claimed  in  the  case  of 
the  refuse  removal  wagons,  the  street  watering 
machines  on  the  otiiei-  hand  have  proved  highly  service- 
able and  more  economical  than  horse  haulage.  The 
vehicles  are  not  equipped  with  interchangeable  bodies. 

"I  may  say  that  my  ctimmittee  has  practically 
decided  to  introduce  two  electrically  propellwl  vehicles 
for  the  collection  and  removal  of  domestic  refuse,  and 
I  have  every  reason  to  believe  that  for  such  work 
electric  vehicles  will  prove  their  sujieriority  over 
petrol  wagons  and  be  more  economical  than  liorse 
haulage." 

Great  Yarnwutli. — Three  to  five  ton  (about  8  h.p.) 
tipping  wagons.  (Mann's,  Aveling  &  Porter,  Garrett — 
steam.) 

"  I  have  three  wagons  ;  Mann's  nearly  three  years, 
Aveling's  and  Garrett's  two  years.  I  am  finding  them 
extremely  economical.  It  is  possible  b.y  selecting  work 
to  reduce  cost  to  half  that  of  horse  hire,  and,  after 
deducting  12^  per  cent  per  annum  for  depreciation, 
my  average  saving  is  33  per  cent.  I  have  some  long 
distances  which  makes  this  possible." 

//nmW(f/";i.— One   40-li.p.,    .j    tons, 
side  tipping.     Haulage. 

Running  Costs  from  July,   1914,    t 
Mileage,   11,184. 


Wages  (driver  and  two  mates)  ... 
Petrol  (6  miles  per  gallon) 
Oil  and  grease       ...   -     ... 
Maintenance  on  h   bn^is  nf  'ills. 

/jier  week 
Insurance   ... 
Tyres 
Interest 

Depreciation    (!.■)    per    cent    on 
ititiO)        


Comparison. 
Prices   obtained   lor   carting   by 

contract 
Cost  of  running  motor  ... 


petrol 
0   3\i\\ 

(1^ 

■,   1 

£ 

B. 

220 

0 

IK) 

12 

\r, 

19 

,"i2 

0 

Hi 

0 

73 

10 

,S(i 

0 

(Dennis). 


1915 


0 


99    0    0 


9ol 

629 


Saving  £321  13  1 
}Iamnii;:<mlth.— One  32-h.p.  (3^  tons)  sheet -steel 
tipping  body,  interchangeable  with  cylindrical  tipping 
water-tank  body  (750  gallons  capacity).  Used  prin- 
ci[)ally  for  scavenging  and  watering.  (National  Steam 
Car — steam.) 

"  This  has  been  engaged  in  collectLng  jiouse  refuse, 
but  cost  was  greater  than  when  horses  were  emjiloyed. 
AVe  discontinued  using  it  for  this  purpose,  and  now  us© 
it  for  general  haulage  work.  The  National  Steam  Car 
Company  are  making  an  interchangeable  water-tank 
for  this  motor  for  street  watering  purposes,  and  I  am 


of  opinion  tliat  this  will  prove  the  most  economical 
work  on  which  the  motor  can  be  employed." 

Iladitufclvii. — Three-ton  vehicle  ;  steam.  Yorkshire 
Commercial  Motor  Co.  Used  for  hauling  granite, 
flags,  setts,  and  general  stores.  Separate  water-tank 
which  can  be  lowered  into  body — capacity  of  800  gallons, 
fitted  with  American  s])rinklers.  Cost  complete  with 
water  'body,  £640.  The  surveyor  unable  to  give 
running  costs  owing  to  shortage  of  staff. 

KrnI  Cminlij  Coiinril. — Ten  lorries  foi'  haulage  pur- 
poses.    (J.  &  E.  Hall,  Limited — petrol.) 

"  In  1910  the  county  council  purchased  (wo  lorries, 
and  this  number  was  subsequently  increased  to  ten. 
For  our  work  we  were  satisfied  that  they  were  a  good 
investment.  In  pre-war  days  the  average  mileage 
travelled  was  approximately  13,500  miles  per  annum, 
the  consiHnption  of  petrol  varied  from  43  to  45  per 
mile,  and  the  average  daily  workini;  <'ost  from 
£1  7s.  7d.  to  £1  9s.  5d.  The  cost  of  these  lorries 
originally  was,  in  round  figures,  £780.  We  have 
not  used  any  interchangeable  bodies.  Cost  of  haulage 
of  material  per  ton  per  mil©  is,  in  the  case  of  lorries, 
about  6d.,  and  with  the  horsed  vehicles  Is." 

Kiiu/ston-upon-T/tamcs.  —  One  5-ton  "Overtype" 
wagon,  with  interchangeable  body — viz.,  water  tank 
(l.OtW  gallons)  and  sprinklers,  with  Gwynne's  centri- 
fugal pump  and  hose  pipe.     (Mann's — steam.) 

Cost,  £560  lOs. 

Running  Cost  for  1915  (195  working  days) 
is  as  follows  : — 


Coke               

33     4    3 

Oil      

4     2     1 

Waste  and  packing           

2     4     2 

Insurance 

6  18    0 

Repairs  and  renewals       

31  16    7 

Depreciation  (paid  out  of  revenue). 

Driver's  wages,   37s.  6d.  ;  assistant. 

17s.   per 

week. 

"  I  consider  the  corpoi'ation  have  saved  2d.  to  3d. 
2)er  mile  by  the  adoption  of  a  motor  in  comparison 
with  horsed  vehicles.  The  wagon  does  the  work  of 
three  to  four  horses." 

Leeds. — Six  of  Messrs.  T.  Green  &  Sons'  motor 
sweepers  in  use. 

One  motor  sweeper  equals  2g  horses.  Running  cost 
per  mile.  7' Id.  (mileage,  38  per  eight  hours'  shift). 
Width  of  brush,  7  ft. 

Leicester. — One  st^am  wagon,  which  is  now  used  for 
sewer  flushing  purposes,  and  was  supplied  in  1905  by 
Savage  Brothers.  It  is  a  4-ton  steam  tipping  wagon, 
fitted  with  interchangeable  bodies.  Water  body  holds 
about  900  gallons.  Dry  body  about  5  cub.  yds. 
Answers  its  purpose  admirably. 

One  Laffly  petrol  motor-sweeping  machine  supplied 
by  W.  &  F.  Archer,  Edmonton,  London.  Working 
satisfactorily. 

Lcyton. — The  engineer  and  sur\  eyor  reported  to  liis 
committee  in  February  of  this  year,  and  the  figures 
shown  in  his  report  were  based  on  information  received. 
The  report  showed  the  cost  per  week  over  a  period  of 
four  years  (three  actual  and  one  estimated)  for  dust 
collection  (average  20.557  tons)  to  be  £66  4s.  3d.  per 
week.  By  electric  motor  vans  (2  tons)  he  estimated 
the  cost  per  week  (capital,  maintenance,  &c.,  with  a 
ten-years'  loan)  to  be  £60  17s.  Id.,  and  with  a  four- 
years'  purcliase  cost  £80  Os.  6d.  per  week.  The  saving 
in  ten  years,  with  a  ten-years'  loan,  would  be  £2,780, 
and  with  a  four  years'  purchase  cost  he  estimated  a 
loss  for  the  first  four  years  of  £2,936,  and  for  the 
following  six  years  a  saving  of  £6.1)45,  or  a  nett  saving 
over  the  ten  years  of  £3^709. 

London.  (t'lty).~Four  '  3-ton  (7  yds.  cube)  dust 
wagons,  interchangeable  with  water  bodies  (700  gallons 
capacity).     (Thornycroft — steam.) 

The  corporation  has  ordered  six  "  J  "  type  Thorny- 
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rvoft    petrol     motors     in     ihno    of    abovo    (one    only 
supjilitnl). 

"Tln>se  petrol  wagoiw  liave  a  carrying  capacity  of 
refuse  of  3  tons,  aiul  are  lit  ted  so  as  to  be  utiliseil 
either  for  colle<'tion  of  r.fii<<x  or  for  street  ^yateving. 
For  tile  latter  purpose  th.y  are  both  efficient,  and 
e<'onoiiiiral.  but.  not  cjuit.  so  econoinioal  for  the 
oolle<'tion  of  refuse." 

Luton. — One  .5-(>ton  high-pressure  steam  tractor, 
three  trailers,    (.\veling  &  Porter — st^^ani.) 

"Purchased  in  IHU).  Tractor  cost  ,€40.")  ;  trailers 
eadi  i;t50.  Used  in  cunn<-.tion  with  the  sewage  dis- 
posal scheme,  which  involved  tiie  carting  of  some 
■•iO.tNH)  cub.  yds.  of  (ilteriM^  material  for  a  distance  of 
about  '1  miles.  The  tracim  was  entirely  satisfactory, 
and  paid  for  itself  on  tliai  ■•ne  job.  Under  regular  con- 
ditions of  work  I-  find  it  rusts  about  4d.  per  ton  per 
mile,  'and  is  thus  much  clieaper  than  horse  haulage, 
when  there  is  regular  work  for  it.  Under  normal  con- 
ditions I  find  that  I  am  able  to  keep  the  tracti>r 
economically  employed  during  most  of  the  year." 

.V<ic/;io//»v. — Mai^hiui' on  nrder,  but  not  yet  delivered. 
UiH'ommends  steamer. 

Surwiih.  —  Three  wagims;  4,  .■)  and  •!  tons 
resjiectively.  Tipping  bodies  intercliangeable  with 
watering.  (Yorkshire  Commercial  Motor  Company- 
steam.) 

Tlie  tiiree  wagons  ari-  nf  ilie  staiulard  types  numu- 
facture<l  by  the  Yorkshire  Commercial  Motor  Com- 
pany. They  are  used  entir<ly  for  the  carting  of  mac- 
adam, coal,  coke,  and  soil,  and  in  summer  alternativel.y 
employed  for  watering  suburban  roads.  When  cai't- 
ing  macadam,  quick  loading;  is  ensured  by  <"mploying 
an  electric  crane  and  grab  bucket  and  quick  discharge 
by  tipping.  A  certain  amount  of  rougli  sjireading  is 
carrietl  out  as  the  wagon  travels.  Thus  the  wagons 
are  made  to  show  a  satisfactory  cost  charge  on  sudi 
short  haulages.  ^ 

Great  care  is  taken  that,  --o  far  as  possible,  tlie  full 
tonnage  of  tiie  wagon  is  carried  at  each  load. 

Running  costs  during  year  ended  June  25,   lill.'i. 

Steam  wagon  "A"  (4  ions),  11  years  old. 

Miles  per  load  (averaged 2182 

Cost   per   load   (averasj.  ^i 8.*.    6-31.")(l. 

Cost  per  load  per  mile      Ss.  10-89r)d. 

Cost  per   ton   per   mil"     ll'7d. 

(Depreciation  at  10  per  cent  included.) 
Steam  wagon  "  B  "  (.')  tons).  8  years  old. 

Miles  per  load  (average) 1-93 

Cost  per   loud  (average)    ...        ...    7s.    7-3C.')d. 

Cost   per   load   per    mile ,3s.  ll-34d. 

Cost  per  ton  per  mile      9T)d. 

(Depreciation  at  10  per  cent  inolnded.) 
Steam  Wagon  "C"  (0  tons).  .'J  years  old. 

.Miles  per  load  (averag''! 1'3 

Cost  i>er   load   (average) 4s.    2'277<1. 

("ost  per   load   per   mile 3s.    2'67<1. 

Cost  per  ton  per  mile       ...  -      ...  G.id. 

(Depreciation  at  10  i)er  cent  inchuled.) 
Each  committee  is  cliari;ed  -Is.  per  hour,  wliich   is 
.■(lightly  more  than  the  actu.il  cost  of  running. 

The  hiring  rate  i>er  day  for  horse  in  this  town  was 
79.  3d.  per  day.  In  this  district,  when  watering,  a 
van  covers  about  9i  miles  per  day.  at  a  cost  this  year 
of  12s.  Gd.  per  horse  and  man.  The  gallons,  of  water 
distributed  are  approxiniatily  7,400.  When  scaveng- 
ing one-horse  cart  and  man  collects  about  and  tijis 
3i  loads  of  sweepings  i)er  day,  at  a  cost  of  12s.  Gd. 

NnU'mtjham.  Citunly  Cminril. — "  I  have  only  one 
steam  tipping  wagon  Iielonging  to  this  comity 
council.  Tljis  wagon  wa~  purchased  in  October  last, 
and  I  ani  afraid  that  thi-  short  time  it  has  been  at 
work  is  not  ,sufficient  to  obtain  any  definite  informa- 
tion as  to  the  cost,  &c. 

"I  may  say,  however,  that  the  wagon  was  made  by 
Messrs.  C.  Burrell  &  Sons,  of  Thettord,  and  supplied 
along  with  two  trailers  at  a  cost  of  £800.  Up  to  now 
the  cost  of  haulage  has  w.jrked  out  at  3id.  per  ton- 
mile,  as  compared  with  almiit  lOid.  for  hired  tractors 
Or  steam  wagons. 

"The  County  Highway.^  Committee  are  about  to 
purchase  another  of  these  tipping  wagons  from 
Messrs.  Clayton  &  Shnttleworth,  Limited." 

Pairjnton  Urban  Dislrirf  Council. — One  5-h.l).  (5-ton) 
wagon,  tipping  lx)dy,  interchangeable  with  watering 
tank.    (Foden^  steam.)  j 

"  Has  proved  to  be  a  great  economy  and  conveni- 
ence,   esjjecially    for    long    journeys    and    in    street 
watering." 
fimtypridd    Urban    T)ifir','t    Council.  —  Two      16-li.(i. 


^5-t(in)    wagons,,    infcrohaiigeable    water    tanks    and 
wagons    for   house   refuse.    (Leyland — steam.) 

"Tliese  are  now  about  ten  years  old,  and  are 
becoming  rather  exiiensive  in  repairs.  I  estimate 
lliat  the  cost  per  ton  for  collection  and  haulage 
works  out  from  between  3s.  3d,  to  3s.  6d. 

■'  .\t  present  T  am  obtaining  particulars  and  prices 
of  electrically  propelled  vehicles,  to  replace  my 
presenl  steamers." 

I'ltrlsmoulh  Town  Council, — (1)  One  waguii  (Savage — 
sleanO. 

(2)  One  welter  tank,  litted  with  adaptable  rollers 
for  use  as  light   road   roller  (Mann's— steam"). 

t.'J)  (Jne  wagon  with  interchangeable  water  tank 
l-\Iann'.s — steam). 

(4)  One  permanent  wagon,  fitted  with  solid  niljl)er 
tyres.  Water  tank  fitted  inside  liody  dnriny  seasiui 
(Foden — ^steain), 

.\il   four  "guaranl«'e  in  terms  of  load  and  speed." 
(ll  Puivhased   in    lUnT,   and   not   altogether   success- 
ful. 

(2)  Purclia.sed  in  1911,  capital  cost  £G02.  Quite  a 
practical  machine  as  a  roller,  and  having  the  advan- 
tage ot  not  needing  u  watering  can  in  attendance,  as 
i-i  usual  with  a  roller, 
(.i)  Purchased  in  Utl;j.  capital  cost  £566. 
"  We  have  not  adopted  motor-driven  street-sweeping 
inacliines.  For  coUwting  hon.se  refuse  it  has  never 
lieen  consideicd  that  this  form  of  haulage  is  satis- 
factory, owing  to  the  constant  starting  and  stopping. 
For  removing  large  ipnuititie.'i  of  refuse  from  bar- 
racks. &.<•.,  whole  the  van  can  be  loaded  up  and  run 
direct,  to  the  destructor,  it  is  quite  satisfactory. 
With,  however,  the  present  shortage  of  horses  and 
<-arlers,  I  think  it  very  possible  that  motor  traction 
will  !«■  found  to  be,  after  all,  a  siitisfactory  means 
of  removing  house  refuse,  even  allowing  for  thedraw^ 
backs  mentioned.  The  council  has  included  in  this 
year's  estimate  a  sum  for  purchasing  two  other 
trolleys  to  be  used  in  this  class  of  work. 

"Tlie  water-van  does  the  work  of  at  least  three 
horse-drawn  vans;  it  has  the  added  advantage  of 
IKissessing  a  larger  radius  of  distribution.  We  esti- 
mate the  average  annual  cost  of  repairs  and  renewals 
as  5  per  cent  on  the  initial  cost.  Drivers  are  paid 
3.5s.  per  w-eek,  and  each  is  accompanied  by  an 
assistant  at  15s." 

(4)  Motor  tipphig  wagon  with  interchangeable 
l.iKHi-nallon  water  tank,  cost  £580;  but,  in  order  to 
minimise  the  noise,,  it  has  been  fitted  with  rubber 
tyres  at  an  extra  cost  of  £85.  It  is  hoped  that  the 
rubber  tyres  vvill  reduce  the  expense  of  upkeep,  as 
the  machinery  should  not  lie  so  nuu'h  shaken. 

Uirhmoml. — Thi-ee  steam  wagons.  Tare  weight  of 
container— two,  4  tons  19  cwt. ;  one,  3  tons.  Capacity 
o)  water  vans— two  tanks,  900  gallons;  one,  600  gal- 
lons. Cost— two,  £600  each;  one,  £575,  including 
interchangeable  tank.  Artillery  tyre  wheels  with 
steel  tyres;  one  i)lain,  two  with  .strakes.  Total  cost 
per  day  18s.,  exclusive  of  repayment  of  loan  and 
interest. 

/(■(W/c/rt/c— One  3J-lon  (netl)  wagon.  Clayton  &  Co. 
—petrol.) 

"  It  cost  £700,  and  was  put  to  work  in  an  added 
area,  instead  of  adding  fnnr  horses,  stables  and 
vehicles.  It  has  done  well,  and  been  in  use  five 
years,  and  we  are  now  considering  the  matter  of  a 
further  mechanical  vehicle.  It  has  been  u.sed  in 
the  collection  of  ashes,  he,  in  connection'  with  this 
dei)artnient." 

/for/iPKler. — "  We  use  steam  tractors  here  for  a  [jar- 
ticular  jmrpose — viz..  the  haiilage  of  vacuum  sani- 
tary tanks  for  the  removal  of  the  liquid  contents  of 
cesspools,  but  we  do  not  use  motor  vehicles  for 
preneral  purposes. 

"  I  am  sorry  I  can  give  you  no  particulars  of  the 
cost  as  compared  with  horse  tractors.  My  staff  is 
not  sufficient  to  admit  of  my  keeping  the  details 
necessary  to  make  a  fair  comparison,  but  yon  may 
take  it  that  the  advantage  is  in  favour  of  tlic  steam 
tractor." 

Si.  Maryhbone. — Last  year  this  borongh  council  pur- 
chased two  LafHy  petrol  motor  sweeping-niacliines 
(F.  C.  Archer).  Cost,  about  £650  each.  Third  similar 
motor  sweeper  on  order  from  same  firm.  No  detailed 
statistics  available  as  to  the  cost  per  mile.  Machines 
have  carried  out  their  work  (chiefly  night  cleansing) 
satisfactorily  and  efficiently. 

S/ieffielrl.—A  report  issued  by  the  responsible  office 
to  this  corporation  shows  that  cost  per  ton  of  col- 
lection of  refuse  by  day  by  a  2-ton  electric  vehicle 
over   a   twenty-two   weeks'   test   was   5s.   0'8d.     Horse 
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work  on  saiii€   distiict  for  ono  month   cost    per   ton 
7f.  0-4d. 

Night  woil;.  for  t  we,iily-oilo  werks'  le.sl  liv  fled  lie 
vehicle  ooj;t  per  ton  2:^.  3'4d.  For  three  months' 
test  hy  liorse  work,  cost  per  ton  3s.  3'2d. 

A  te.'it  of  a  seoonil  2-foji  electric  veliicle  worked  by 
day  on  I'efn.-:*'  colU'cliiig  over  a  jjeriod  of  six  weeks 
euine  out  at  4s.  Old.  per  ton.  Horse  lal>ovir  collecting 
in  the  same  distri<:'t  nvcr  a  one-month  period  worked 
cult  at  3s.  8-Gd.  Niglit  work  for  a  six  weeks'  teist  liy 
the  electric  vehicM  cost  Is.  10-3d.  jier  ton,  wl\ilo  t-oi- 
lecting  by  iior.%e  labour  for  a  one-moiilh  test  on  niglit 
work  cost  2s.  G-2d.  i>er  ton. 

Tho  report  states  that  horse  labour  holds  an  advan- 
tage where'  the  total  mileage  per  joiuney  does  not 
exceed  three,  but  over  tliis  distance  llie  electric 
vehicles  show  a  decided  superiority.  With  electric 
only  used  on'  day  work  position  differs  somewhat,  as 
the  veliicle  costs  cannot  l>e  divided  over  two  .shifts. 
AVith  night  and  day  shifts  by  same  machines  it  is  a 
ju'onoimced  success. 

Six  5-ton  lorries,  wliieh  weie  taken  ovei-  l)y  the 
War  Office  in  .\ngust.  1914,  the  «>st  of  which  was 
1:4,350. 

The  average  running  co.st  per  mile  was  8-82d. 
-Vverage  cost  per  mile,  including  depreciation,  was 
Is.  O'OSd.    Average  cost  per  ton  jjer  mile  was  Q-55d. 

Bstimated  saving  over  horses  during  the  whoh^ 
jieriod  of  working  is  £3,003. 

The  motors  were  installed  as  follows;  De<'end)er 
1:').  1910;  May  14.  1912;  Julv  31.  1913  (two);  .Tune  II). 
Iill4  (two;. 

Also  two  electric  tipjiing  wagons,  G  cub.  yds.  capa- 
<'ity.  3-ton  load.  Cost  Xl.OOO.  Made  by  Edi.son  Accu- 
mulators, Limited.  Rubber  tyres.  Electricity  cost 
lid.  per  mite,  negligible. 

^'wH//(<-/irf.— 1.000-gallon  steam  vehicle  for  street 
Watering.  Total  cost  per  day,  £1  9s.  Id. ;  twelve 
loads  per  day,  12.000  gallons;  average  mileage,  2G. 
Cost  per  mile,  13s.  6d. 

Six  hundred  and  thirt.v-gallon  petrol  vehicle.  Total 
cost  per  day,  £1  18s.  Id. ;  fourteen  loads  per  day, 
8,400  gallons;  average  mileage,  38.     Cost  per  mile.  Is. 

Note.— The  time  taken  for  filling  the  van  in  this 
town  is  more  than  it  should  be. 

South  Shields.— 2-ion  tipping  wagon.  (Edison- 
electric.)  ■ 

"  We  liave  had  the  van  in  use  for  about  three 
months,  which  is,  however,  rather  a  short  time  to 
give  detailed  figures,  although  the  statistics  for  the 
same  are  Iseing  taken  out.  This  van  cost  practically 
£1,0(X),  and  has  a  normal  capacity  of  2  tons,  but  it 
can  carry  more,  and  is  used  mainly  for  the  collection 
of  privy  ashpit  refuse,  for  which,  having  regard  to 
the  ease  of  starting  and  stopping  and  silent  running, 
it  is  eminently  suitable.  The  van  is  at  work  from 
n  a.m.  to  5  p.m..  being  charged  up  between  0  p.m. 
and  11  p.m.,  and  while  engaged  on  this  work  is  equal 
to  three  lior.ses  on  night  and  three  horses  on  day 
shift.  The  current  consumed  out  of  battery  works 
out  at  about  2  ampere-hours  per  ton-mile." 

Soulhwwl:.-~Steiim  motor  wagon  on  order  from 
Yorkshire  Commercial  Motor  Company.  Cost  £640. 
Being  specially  built  as  a.  dust  van  with  low  sides  and 
mechanical  tipping  gear ;  carrying  capacity  of  3  tons. 

Stock jioti. — Steam  motor  wagon  u.sed  by  gas  depart- 
ment for  conveying  coal  and  coke.  Yorkshire  Motor 
Company's  manufacture.  Capacity  C  tons,  on  wagon 
body.  No  running  costs  given  owing  to  the  short 
Journeys  performed  by  the  motor. 

Surrey  County  Council.— "  For  my  puij)ose,  which 
requires  long  journeys.  5-ton  petrol  motors  are  tlie 
most  convenient.  The  cost  works  out  at  about  4d.  per 
ton-mile  of  material  carried,  including  costs  and 
20  ])er  cent  depreciation  on  the  vehicles." 

Tunbridt/e  Wells  Town  Council. — Two  30-h.p.  (6  cub. 
yds.)  tractors,  with  detachable  trailer  wagons  (two 
each)  for  haulage  of  stone,  pipe  and  other  materials. 
Tractors  convertible  to  liglit  road  rollers  if  required. 
(.\veling  &  Porter — steam.) 

"  Cost  of  tractor,  purchased  two  years  ago,  was 
£550.  Each  of  the  tractors  easily  does  the  work  of 
five  horses — horse  contractors  in  this  town  are  now 
asking  12s.  to  13s.  per  day  per  horse,  cart,  and  man. 
I  have  not  kept  any  separate  detailed  account  of 
running  these  tractors  for  haulage  purposes  as  they 
are  convertible  into  light  roUei's  when  required." 

]yaltIiamKlmv  Urlxin.  IJii^rivl  Council. — Two  2o-]i.p. 
(5-ton)  interchangeable  wagons  (tipping)  and  street- 
watering  machines.  (Ono  Mann's,  one  Clayton — 
steam.) 

One  20-h.p.  (1-ton)  tip]-)ing-box.  convertible  to  road 


roller  (C  ton),  and  street-watering  machine.  (Mann's — 
steam.) 

One  15-h.p.  (3-tou)  lipping  wagon  (not  convcilible). 
(Mann '  s — steam . ) 

Wagons  used  for  cartage  of  snuall  quantities  of  mate- 
rials for  repair  jobs. 

"I  am  very  well  .satisfied  with  the  results  of  my 
exjierieMce.  .As  regards  street  cleansing,  refuse  and 
slop  colled  ion,  ami  the  carriage  of  water  for  road 
nuikiNg,  I  am  nol   at  the  moment  satisfie<l  that  motor 


- 

- 

- 

Cost  of 

motor 

traction. 

Cost  of 

horse 

working. 

Anglo-Ameriiaii    (lit 
Company 

Sl.nlM 

Haul.a«e 

.'.•7Sd.  per 
mile 

Aniflo  -  Mesican    Oil 
Company 

Is.  2d.  per 
mile 

Beafordsbire  C.C.  ... 

l'..lr..l 

:l-ii.1d.  peJ- 
ton  mile 

ninningliam 

Stc.lUl 

•• 

Md.  per  mile 
approx. 

Bradlor.l        

IVIrol 

Permanent- 
way  work 

T'Sd.  per 
ton  mile 

Bristol 

Steam 

Haulage 

Charged  to 

works  at 

2.'j3.  per  day 

Iiuit<muiioii-Tr™t 

Slpauier 

Clinker 
conveying 

t)d.  per  ton 
mile 

Is.  per  ton 
milei 

Clielsoa          

SteMin 

Refuse 
collection 

1s.  nd.  |.er 
ton 

Is.  9}d.  per 
ton 

Deplfor.l        

P.nrol 

Sweeper 

Us.  2-8  W. 
per  mile 

10s.  5-7d. 
per  ton. 

Ealing 

Stc-;imer 

■WateriuK 
haulage 

£1  jier  day 

Hambletlon   ,,.' 

Tutr..! 

£«■>»  7s.  5d. 

£951  Os.  Gd. 

Kent  C.C 

Cd.  ])er  ton 
wile 

Is.  per  ton 
mile 

Kingstonupou- 
Tliames      ... 

Steamer 

Watering 

2d.  to  3d, 
saving  ov 

per  mile 
er  horses 

Leeds 

Motor 

Sweeper 

r*ld.  per 
mile 

Lutou 

Steam 
tractor 

Haulage 

4^1.  per  ton 
mile 

Norwicli         

Steam 

ll-7d.  per 
ton  mde 
(4  tons), 

9s.  .'id.  per 
ton  mile 
(5  tons), 

Gs.  5d.  per 
ton  mile 
(6  tons  1 

Nottingham 

o.Jd.  per  ton 
mile 

Biclimond     

" 

18s.  per  day 

exclusive  of 

loan  and 

interest 

Sheffield 

Electric 

Refuse 
collection 

.53.  0-8d.  per 

ton  by  dav, 

2s.  3-4d.  p4r 

ton  by 

night, 

■Is.  0-1(1.  per 

ton  by  day. 

Is.  10-3d. 

per  ton  by 

night 

7s  0'4d.  per 
ton  by  day, 
3s.  3  3d.  per 

ton  by 

night, 
!s.  8-6d.  per 
bon  by  day, 
23.  6-2d.  per 

ton  by 

night 

Motor 
lorries 

General 

.'»*55d.  per 
ton  mile 

Southend      

Steam 

Watering 

1, ono  galls. 

6311  galls. 

ei  9s.  Id. 

per  day, 

Is.  I-6d. 

per  mile. 
£1  18s.  Id. 

per  day. 
Is.  per  mUe 

Surrey  C.C. 

Pit  rut 

Haulage 

+,1.  per  ton 
mile 

\ehicles  can  be  economically  employed  on  either  of 
these  v.'orks. 

"  I  have  had  a  Laffly  in  use  for  some  time,  and  am 
exceedingly  jjleased  with  it." 

Warminster  Urban  Didricl  Council. — One  G-ton  wagon. 
(Alley  &  Maclellan — steam.) 

"  As  conditions  are  not  normal,  owing  to  large 
miUtar,y  camjj  in  the  district,  the  comparison  between 
the  cost  of  meihanirul  and  horse  haulage  would  not  be 
of  much  value.  Without  the  steam  wagon  I  could  not, 
possibly  have  carried  out  the  repairs  to  the  roads,  as 
there  is  a  scarcity  of  horses  and  the  rate  for  hire  very 
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liisli— piai-tioallv  doul.l.-  int^war  prioes.  Our  wagon 
is\iii  old  '  SenfiiH-1.'  iiinliased  for  about  £200.  It 
has  bivii  running  twelw  mouths,  and  lias  given  gr»>at 
satisfaction.  There  is  n,.  doubt  about  the  advantage 
of  thes»>  vohiilos  over  ln.ises,  and  when  times  become 
nc<rnial  I  shall  recomm.iul  my  council  to  purchase  an 
up-to-date  motor  vehicl.   with  interchangeable  bodies." 

V,.<l,>i,-.-'u,i,,-Mair  frl^ii  DiMrirt  Council.  —  ("tne 
10-h.p.  (;Mon)  wagon,  ini.  ichangeable  with  \va(er  (ank 
(iMltl  gallons  capacity).  Isod  for  road  rolling,  hauling. 
ami  street  watering  pun.oses.     (Mann's— steam.) 

"  The  actual  cost  is  (U.  Gd.  per  day,  and  it  docs  llie 
work  of  four  horses." 

RnNMNC.    COSTS. 

You'will  notice  thei.'  i~  considerable  variation  in  the 
running  i-osts  as  j-ecordcd  in  the  foregoing  stat<;'ments, 
,in.l  1  append  [see  faeiiiir  |>age]  a  short  sununary  ot  the 
-latenients.  '  v  ' 

The  differences  in  figures  may  be  caused    by  many 
reasons.      Running    co>ts,    tor    instance,     is    a    t^rni 
which    may  be  answered    in  a  variety  of  ways.      Then 
there  are  the  load   fail.. is  (over-loading    and     undor- 
toadiiig).  local   and    tiatlii-  conditions,   wear  and    tear 
and     re[iair    items.    aiii..unt    of    time     in    which     the 
machines  are  standing  idle  or  working,  &i'. 

In  order  that  you  may  have  all  available  iip-todate 
information    at    your  disposal   I   quote  other    figures 
which  have  been  compiled  by  an  expert  on  mechanical 
trai-tion.   after  full   <oMsidcration    being    given  to  all 
makes  of  vehiiles  and  vaiied  conditions. 

The  table,   therefon-,   may  be  taken  as  a  vei-y  fair 
guide  in  regard  to  running  costs,  and  considere<l  with 
ihe    statements    of    other    municijial    authorities,  and 
tiieir  exidanatory   notes  and  the  manufacturers'  esti- 
mates, a  reasonable  com  liision  can  be  arrived  at. 

I  may  here  note  that  no  standard  statistics  to  my 
knowledge    have   been  compiled    and    published  with 
reference  to  electric  or  |)etrol-eleetrie  vehicles  ;  there- 
fore those  issued  by  tlu>  manufacturer  must  suffice  in 
the  latter  case,  while  in  the  former  case  I  have  taken 
your  council's  electricity   department's   working   cost 
for  purpose  of  my  comparative  estimates. 

Estimate  of  Running  C.sts  for  Petrol  and  Steam 

Vehicles  of   I'luee  Tons  Nett  Load. 

Petrol  motor.    Life  of  v.^hicle  taken  as  50,000  miles. 

Basis  cost  £710,  exclusive  of  b<xly.     Average 

mileage  per  day,  40. 

s.   .1, 
Interest  on  capit:il.   "i  per  cent  .  '1     0 

Depreciation  .'MO 

Insurance  1     <i 

(raraging  ...  .  or. 

Tyres        ...  ...  '^    '^ 

Driver's  wages  ...  (.     (I 

Oil  ... 0     8 

Petrol  (7  miles  per  gallon  at  Is.  6d.)        8    (i 
Repairs     2    0 


Per  day 
Ikl.  jjer  mile. 


3;J     2 


Steam  vehicle.    Life  of  vehicle  taken  as  50,000  miles. 

Basis  cost  £o7o,  exclusive  of  body.     Average 

niikage  j.er  day,  40. 


Interest  on  capit 
Depreciation 
Insurance 
Garaging  ... 
Tyres 
Driver's   wages 

Stoker       

OU  ...        ...    '    . 

Coal  (1.5  miles  pe 
Repairs 


per 


'lit 


pwt.  at  Is.  3d.) 


1 

10 

I 

0 

10 

(; 

t 

1 

1 

4 

0 

3 

0 

Per  day   ...       33  11 
or  10  Old.  per  mile. 

Electric  vehicle.     Cost  of  vehicle,  £1,240,     Cost 
for  week  ending  May  24,  1916. 

£  .^.  d. 

AVages 4  0  0 

Current             0  14  0 

Sundries           0  2  0 

Tyres     0  8  0 

Capital   charges  and  insurance     ...       3  1  0 


Per  ucH.'k  of  5  days  ...    £8    .0    0 
27s.  6d.  per  day,  oi  9-3d.  per  ton  per  1^-  miles. 
The  electrical  engim,';!-  intonna  me  that  the  "  all-in  ' 


cost  of  llio  electrii-al  vehicle  under  his  control  works 
out  at  about  9  50d.  per  ton.  The  journey  being  about 
I  mile  each  way,  the  cost  per  ton-mile  therefore  becomes 
about  (il3d.  per  ton-mile. 

,  Petrol-electric  Vehicle. — I  have  no  details  to  sub- 
mit as  in  the  case  of  steam  or  petrol  vehicles,  but 
have  an  "  all-in  "  mileage  rate  of  9'2.5d.  and  a  daily 
<ost  of  30s.  lOd. 

Having  given  you  all  the  information  obtained  from 
other  municipalities  as  to  their  experience,  I  will  now 
deal  with  the  financial  side  as  it  wUl  affect  this  council, 
and  give  my  opinion  as  to  the  comparative  working 
costs  of   horse  labour  and  me<-hanical  traction. 

Foj  the  purposes  of  my  oalculations  I  have  taken 
:is  my  basis  for  petrol  and  steam  and  electric  vehicles 
the  figures  as  shown  in  detail. 

For  the  pet.rol-ele^tric  veliiele  I  have  taken  the  run- 
ning cost  as  alxjve  as  given  by  T.  Tilling,  Limited, 
who  work  niotor  lorries,  mail  vans,  &c.,  with  this 
ly[)e  of  vehicle. 

For  calculations  of  horse  labour  I  have  taken  tlic 
llgures  ot  the  ai?cepted  tend'crer  for  the  current  year's 
contracts. 

The  contract  prices  for  this  year  are  higher  than 
(liey  have  previously  ever  been  to  niy  knowledge,  and  it 
is  lioj)ed  prices  lor  horse  labour  will  decline  con- 
siderably when  the  present  hostilities  are  ended. 
.■\gaiiist  this  the  ))rices  of  fuel,  oil  and  tyros  ot  motor 
vehicles  will  also  decrease,  so  that  the  ruling  prices 
of  the  present  time  can  be  taken  as  lair  comparisons. 

Haulage    W'ork.    Day-work    Prices. 
,   .louniey.s  between  1  and  2  miles,  one  way. 

Hoi'se  lal>oiir,  12s.  .\vera.ge  five  journeys,  with  a 
load  of  about  30  cut.  ea<'h  journey.  Total  material, 
7.1  tons. 

Petrol,  steuiii.  elcclrio  or  petrol-electric  vehicles 
<"aii  all  average  ten.  journeys  with  a  load  of  aboiit 
.'i  Ions  each  journey.    Total  material  hauled  30  tons. 


33'2 

33'11 

33'0     ti'l   per  ton  mile. 


At  daily  costs  of  jjetrol 
steam 
electric 
petrol - 

electric     oO'lO  (10  tons). 

Resiill^   (lav    work   rate:  — 


Horse  labour   ... 
Petrol  vehicle  ... 
Steam  vehicle 
Klectric  vehicle 
I'etrol-electiic 


s.       d. 

1      7 '2  per  ton, 
1      1  '-^ 

1    r^". 

1     0-2 

9'2  •-*     ,, 


Piece-work, 
.lourneys  average  2  miles  cartage. 
Horse  lalwiir,  Js.  45d.  per  ton. 

Result,  piece-work  rate:  — 


.1. 


Horse  labour    .  .  1  4'".  per  ton,  or  «'2  per  ton  mile. 

Petrol  vehicle  ...  1  1  2  .,  ii'6 

Steam  vehicle  ..  I  !'•''>  ,,  G'7  ., 

Klectric      veliiole  I  0'2  „  ti'l 

Petrol-electric  ...  9'2  „  4'ti 

Note. — I  might  mention  that  in  a  paper  which  wa.s 
read  lately  by  a  responsible  official  of  the  Sheffield 
Corjioratioii  the  .statement  was  made  that  "  an 
advantage  of  motor  tran.sport,  as  compared  with 
horse  haulage,  was  that  the  motors  would  serve  a 
radius  of  30  or  40  miles  per  day,  as  compared  with 
12  miles  for  horse  haulage." 

It  is  al.so  necessary  to  mention  that  in  calculating 
rate.s  of  the  motor  vehicles  I  have  allowed  the  same 
cost  for  2-miie  journey  as  IJ  miles  or  H  miles,  and 
for  a  3-ton8  load,  whereas  some  of  the  3-ton  vehicles 
carry  between  3  and  3  tons  17  cwt. 

In  order  to  explain  more  fully  the  meaning  of  the 
first  part  of  this  statement,  it  seems  advisable  to 
point  out  that  when  on  piece  work,  as  soon  as  a 
horse-vehicle  has  gone  over  1  mile,  the  2-mile  rate  is 
paid. 

The  same  rate  pef  mile  bas  also  been  allowed  for 
returning  empty,  to  fill  up,  as  when  full,  also  the  extra 
distance  rate. 

You  will  therefore  see  that,  although  a  saving  will 
)»e  made  of  practically  3d.  to  3Jd.  per  ton  in  the  cost 
of  petrol  or  steam  vehicles,  and  i\A.  per  ton.  by  an 
electric  vehicle,  and  7id.  per  ton  by  petrol-electric 
vehicle,  it  would  really  work  out  in  practice  at  more 
than.  this. 

(To  he  concluded.) 
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SOUTHERN   DISTRICT  MEETING   AT  BRISTOL. 


A  suooessful  and  highly  interesting  meeting  of  the 
Southera  District  of  the  Institution  of  Municipal  and 
County  Engineers  was  held  at  Bristol  on  Saturday 
last.  JNtr.  J.  S.  Pickering  (Cheltenham)  the  district 
chairman,  presided,  and  there  were  present  the  Lord 
Jlayor  of  Bristol  (Dr.  Barclay  Baron),  the  Sheriff  of 
Bristol  (Mr.  H.  K.  Chattock),  Messrs.  Charles  T. 
Knwright  (Bristol),  .T.  G.  Powell  (Wilts  County),  R.  B. 
Lees  (Bradford-on-Avon),  R.  C.  Stephens  (Bristol), 
C.  H.  Sunderland  (Midsoiner  Norton),  W.  J.  Goodwin 
(Salishury),  T.  Caink  (Worcester),  J.  Parker  (Here- 
ford). E.  W.  A.  Carter  (Gloucester),  N.  'F.  Spenc'e 
(Marlborough),  H.  J.  Farmer  (Christchurch),  W.  H.  G. 
Kei.ser  (Bristol),  F.  Dolamore  (Bournemouth).  H.  C. 
Phillips  .(Mere),  E.  S.  Perrott  (Bristol).  J.  C.  Hunt 
(Bristol),  H.  H.  Howell  (Bristol),  F.  H.  Smith  (Portis- 
head).  A.  H.  Claypole  (Bristol),  H.  W.  Harding  (Bris- 
tol), F.  J.  Williams  (Bristol),  F.  R.  Phipps  (Basing- 
stoke), L.  S.  McKenzie  (Bristol),  T.  H.  Yabbicom 
(Bristol),  G.  Stephens  (Bristol),  and  H.  Howard  Hum- 
phreys (.Westminster). 

The  members  were  received  at  the  Council  House 
by  the  Lord  Mayor,  who  said  it  gave  him  great 
pleasure  to  welcome  them.  After  referring  to  previous 
visits  of  the  institution  to  Bristol,  his  lordship  went 
on  to  comment  on  the  fad  that  out  of  a  total  member- 
ship of  some  1,800,  over  200  members  were  engaged 
in  war  .vork.  That  was  very  satisfactory,  and  showed 
their  patriotism,  but  at  the  same  tinie  must  liave 
meant  a  considerable  amount  of  embarrassment  in 
their  work.  But  one  was  naturally  deligl  ted  to  know 
that  men  from  every  direction-  had  come  forward  to 
fight  for  the  Empire.  The  Southern  District,  he 
understood,  was  a  wide  and  important  area,  stretching 
as  far  as  the  Isle  of  Wight,  and  included  ninety-five 
members.  It  gave  him  pleasure  to  be  present  with 
them  that  day— for  two  reasons.  One  was  that  it 
enabled  him  to  welcome  their  very  much  esteemed 
friend  Mr.  Yabbicom,  their  former  city  engineer;  the 
other  was  that  he  was  able  to  say  publicly— what 
every  member  of  the  corporation  would  cordially 
endorse— how  very  highly  they  appreciated  the  ser- 
vices of  the  present  city  engineer,  Mr.  McKertzie.  He 
(ies.red  at  the  same  time  to  bear  testimony  to  the 
important  work  that  was  being  done  by  their  insti- 
tution. As  a  member  of  the  medical  profession,  he 
knew  that  preventive  medicine  was  often  more  impor- 
tant than  curative  medicine,  and  the  whole  business 
of  their  life  consisted  of  preventing  disease  by  pro- 
viding for  'he  cleanliness  of  streets,  efficient  sewerage 
arrangement!?,  attention  to  water  supply,  and  various 
ether  things.  They  were  all  working  in  the  same  direc- 
tion and  were  largely  responsible  for  the  prevention 
of  disease,  and  therefore  it  was  very  difficult  to  over- 
estimate the  value  of  the  work  done  by  a  large  number 
ot  trained  specialists  in  sanitary  engineeiing,  such 
a-i  they  were. 

Mr.  Yabbicom  said  the  first  time  he  had  the  pleasure 
of  meeting  the  institution  at  Bristol  was  in  1878.  At 
that  time  iiis  respected  predecessor,  Mr.  Ashmead, 
occupied  the  position  of  president,  and  it  was  stated 
with  much  pride  in  the  annual  report  that  the  roll 
cf  the  association  was  nearly  200.  They  had  grown 
since  then,  and  to  something  like  maturity.  The 
next  time  the  institution  visited  Bristol  was  in  1896. 
.■Vt  that  time  Mr.  Ashmead  had  retired  from  his  more 
active  duties,  and  he  (the  speaker)  filled  the  position 
of  city  engineer.  That  year,  Mr.  May,  of  Brighton, 
was  their  president.  The  third  occasion  was  the 
annual  meeting  in  1902,  when  the  institution  did  him 
the  honour  of  making  him  their  president.  It  was  a 
successful  meeting,  and  many  papers  were  brought 
forward,  and,  what  was  more  remarkable,  they  were 
all  discussed.  This  was  the  fourth  visit,  and  he  was 
glad  to  see  that  the  membership  was  now  1,800.  Their 
members  were  scattered  all  over  the  world.  Of 
course,  the  greater  number  were  in  the  British  Isles, 
but  they  had  twenty  in  India,  thirty-five  in  the  South 
African  district,  and  in  variou.s  other  p&rts  fifty-one. 
Of  tVieir  members  on  active  service  he  was  sony  to 
say  many  had  been  wounded,  and  there  were 
.^ome  whose  names  would  be  inscribed  on  the  roll  of 
honour  in  the  future. 

The  Sheriff  of  Bristol  said  that  as  an  engineer 
he  would  also  like  to  say  a  few  words.  He  had  long 
since  given  up  practice,  but  he  still  took  great  interest 
in  engineering  matters,  and  was  proud  to  think  that 


since  the  war  commenced  a  great  part  of  the  victories 
was  due  to  the  work  of  the  engineers. 

Mr.  Pickering,  in  returning  thank.s,  observed  that 
the  visit  which  the  institution  paid  to  Bristol'  thirty- 
nine  years  ago  formed  an  interesting  lecord  in  their 
proceeding.s,  particularly  on  account  of  what  might 
be  termed  an  historical  discussion  on  the  vexed  ques- 
tion of  the  ventilation  of  sewers— a  problem  which 
even  now  had  not  been  properly  solved.  The  institu- 
tion's volume  of  proceedings  contained,  he  thought, 
particulars  of  mo.st  of  the  municipal  undertakings  of 
Bristol,  but  many  of  the  members  had  not  had  an 
opportunity  of  seeing  these  works,  and  he  felt  .sure 
from  the  excellent  programme  that  had  beeii  arranged 
that  day  that  their  visit  would  prove  both  interesting 
and  profitable.  It  seemed  specially  fitting  at  a  time 
'ike  the  present  that  they  should  meet  together  to  see 
if  they  could  not  effect  an  improvement  in  their 
methods  of  working  under  the  special  circumstances 
that  prevailed.  Those  of  them  beyond  the  fighting 
age  who  were  left  behind  to  attend  to  their  various 
duties  under  the  public  authorities  they  served  felt  it 
was  most  beneficial  to  attend  meetings  of  that  descrip- 
tion to  gather  information  which  might  be  of  the  utmost 
value  to  the  communities  they  represented.  Now  that 
economy  had  to  be  practised  in  a  far  more  drastic 
manner  than  was  ever  dreamt  of,  it  was  very  neces- 
sary that  as  municipal  engineers  they  should  lose  no 
opportunity  of  making  such  improvements  in  their 
practice  as  would  result  in  more  economical  methods. 
Manufacturers,  too,  would  require  to  take  steps  to 
reduce  the  cost  of  the  articles  which  they  produced. 
district  committee. 

Following  upon  the  confirmation  of  the  minutes 
of  the  previous  meeting — held  at  Salisbury  on  May  16, 
1914 — the  Executive  Committee  for  the  district  was  re- 
elected as  follows:  Messrs.  S.  Stallard  (Oxford),  J.  S. 
Pickering  (Cheltenham),  W.  J.  Goodwin  (Salisbury), 
S.  J.  L.  Vincent  (Newburv),  J.  A.  Crowther  (Southamp- 
ton), L.  A.  Cozens  (Isle  of  Wight),  J.  W.  Webster 
(Cowes),  T.  J.  Guilbert  (Guernsey),  and  J.  H.  Blizard 
(Southampton). 

On  the  motion  of  the  chairman  a  vote-  of  thanks 
was  accorded  to  Mr.  R.  Read  (Gloucester)  for  his  past 
services  as  chairman  of  the  district. 

SURVEYORS  AND  PBTROL. 

A  member  jnit  a  question  as  to  whether  the  institu- 
tion had  taken  up  the  question  of  the  supply  of  petrol 
for  engineers'  and  surveyors'  motor-cars. 

The  Chairman  answered  in  the  affirmative.  The 
council  had  done  what  they  could,  but  the  Govern- 
ment did  not  seem  to  think  surveyors  should  have 
special  treatment  in  the  matter.  It  had  been  pointed 
out  to,  the  Petrol  Control  Committee  that  the  work 
of  the  municipal  engineer  was  quite  as  important  as 
that  of  ihe  do.etor,  who  got  his  supply  of  petrol  with- 
out difficulty.  It  was  now  for  individual  members  to 
worry  the  Control  Committee,  and  the  more  complaints 
the  belter. 

A  speaker  expressed  the  opinion  that,  in  view  of  the 
importance  of  the  matter  it  should  be  taken  up  at 
the  first  meeting  of  the  council  and  another  applica- 
tion made. 

PAPERS   AND   DISCUSSIONS. 

Papers  dealing  with  the  Clifton  Suspension  Bridge, 
the  Eastville  refuse  destructor— an  illustrated  descrip- 
tion of  which  appeared  in  last  week's  Surveyor- 
Barton  Hill  Baths,  and  six  sections  of  bituminous 
roads  laid  during  the  past  four  years  in  and  around 
Bristol,  were  submitted  by  Messrs.  L.  S.  McKenzie, 
ASSoc.M.iNST.c.E.,  the  city  engineer;  A.  H.  Claypole, 
ASSOC. M. INST. C.E.,  and  H.  W.  Harding.  Extracts  from 
the.se  contributions  are  given  elsewhere  in  this  issue. 

CLIFTON    SUSPENSION   BRIDGE. 

Mr.  Howard  Humphreys,  consulting  engineer  to 
the  Bridge  Company,  said  that  he  agreed  with  the 
whole  of  Mr.  McKeuzie's  paper  with  the  exception 
of  a  little  bit  of  the  chronology.  The  first  stone  was 
laid  by  the  Marquess  of  Northampton  in  1836,  on 
the  occasion  ot  the  visit  of  the  British  Association^ 
In  1843  the  whole  of  the  funds  had  been  expended" 
and  .stili  much  remained  to  be  done.  In  1853  the 
w(uk  was  closed  down.  In  1859  Mr.  Brunei  died,  but 
he  had  spared  no  effort  in  the  meantime  to  get  the 
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I>rids:e  completed.  Mr.  Brunei  alway.s  looked  upon 
the  bridge  with  great  interest,  because  it  wa.s  the  start- 
ing-point of  his  career.  He  suggested  tliat  Bristol 
should  ereot  some  kind  of  memorial  to  him.  seeing 
how  closely  he  was  ideniified  with  tb.e  city,  and  liow 
much   Bristol   owed  to   liiiu. 

Asked  as  to  whether  the  substitution  of  Limmer 
asphalt  for  the  floor  of  tlie  bridge  roadway  in  place 
01  Memel  timber  had  proved  satisfactory,  Mr. 
Humi)hreys  .said  it  had  been  as  satisfactory  ;is  one 
could  expect  in  view  of  the  severe  undulations  and 
disturbance  that  was  constantly  going  on.  The  com- 
pany had  found  it  about  the  best  kind  of  flooring 
procurable.  The  ideal  material  would  bo  vulcanised 
rubber,  but  the  cost  of  that,  of  course,  would  have 
been  colossal. 

EASTVILLE     REFUSE    DBSTBUCIOR. 

On  the  presentation  oi  Mr.  Claypole's  paper,  Mr. 
F.  DoLAMORE  asked  whether  the  fires  were  banked  uji 
during  the  periods  the  destructor  was  shut  down,  and 
whether  when  the  fires  were  allowed  to  go  so  low 
it  was  not  destructive  to  the  furnace  lining. 

.^[r.  Claypole  said  the  fires  were  banked  up  while 
the  destructor  was  shut  down.  It  was  not,  of  course, 
good  for  the  furnace  lining,  but  it  seemed  to  have 
done  very  little  harm,  and  as  the  tips  filled  up  they 
would  be  able  to  keep  the  destructor  going  through- 
out the  whole  twenty-four  hours. 

Mr.  J.  Parker  inquired  whether  there  was  more 
than  one  destructor.  In  Hereford  they  had  one  which 
had  been  in  operation  for  more  than  nineteen  years, 
but  it  consumed  only  li  little  more  than  half  the 
refuse  he  had  to  deal  with.  The  rest  caused  a 
nuisance  wherever  they  tipped  it.  and  they  were  now 
face  to  face  with  a  second  installation,  in  connection 
with  which  it  was  intended  to  utilise  the  heat  for  the 
swimming  baths.  The  scheme,  however,  had  been 
shelved  for  the  present.  It  seemed  to  him  that  in  a 
place  like  Bristol  there  ought  to  be  more  than  one 
deotructor.  During  the  time  his  own  destructor  had 
been  at  work  he  had  not  used  a  hatful  of  coal,  and 
it  had  paid  for  itself  three  years  after  coming  into 
operation.  They  had  not  changed  the  fire  bars  once 
during  the  whole  of  the  nineteen  years,  and  it  was 
remarkable  how  "small  the  cost  of  upkeep  had  been 
in  other  respects.  He  \va.s  a  believer  in  destructors, 
and  but  for  the  war  Hereford  would  have  been  in 
possession  of  another  in-tallation  by  now. 

The  Chairman  a.sked  whether  trade  refuse  was  re- 
moved by  the  corporation  free  of  charge.  The  site  of 
the  destructor  was  a  difficult  one,  and  he  should  like 
to  know  what  was  the  average  depth  to  which  the 


piles  were  driven  tluotigh  the  30-ft.  bed  of  clay, 
farrah  wood,  he  noticed,  had  been  used  for  the 
approat'h  road,  but,  having  regard  to  the  corruga- 
lions  which  took  |)laee  in  that  kind  of  wood,  that  did 
not  appear  to  him  to  be  the  most  suitable  material 
to  adopt  in  a  position  where  horses  were  continually 
turning  in  and  out.  Were  the  destructor  units 
worked  alternately  oi-  together  ?  He  gathered  from 
the  paper  they  were  worked  together,  but  if  that  were 
so  he  would  like  to  know  when  the  flues  were  cleaned 
out.  He  was  particularly  interested  in  the  use  to 
which  the  clinker  was  puty  and  he  was  glad  to  see 
some  triiils  in  bituniinmis  road  construction  were 
going  to  be  nnide  witli  it.  There  was  a  great  future 
in  that,  liecause  it  would  be  one  of  their  duties  now 
to  find  means  of  making  such  roads  at  a  greatly  re- 
tluced  cost;  and  where  the  traffic  was  not  great  he 
thought  the  bitmninoiis  clinker  road  would  prove 
satisfactory.  What  was  the  electrical  energy  used 
for  ?  The  pajwr  merely  said  the  destructor"  power 
was  used  for  generating  electric  energy,  and  possibly 
it  might  only  lie  employed  for  lighting  the  works, 
running  the  crushing  machine,  and  so  on.  That  was 
an  interesting  point,  for  with  something  like  110  tons 
of  refuse  being  burnt  daily,,  and  with  coal  at  -tl  jier 
ton,  the  steam  produced  must  be  worth  £2,000  or 
.C3,000  per  annum.  As  regarded  the  sorting  out  of 
paper  from  the  refuse,  his  view  was  that  it  would 
1>6  far  better  if  that  were  collected  separately  from 
the  hou.ses.  Mr  Pi<'kering  added  that  he  would  like 
to  have  the  cost  of  hiu-ning. 

Mr.  t'LAYPOLE,  replying,  said  there  was  another 
<leslruclor.  The  np|irii.\iiiiate  total  quantity  of  refuse 
coMocted  per  annum  was  about  95,000  tons,  and  pre- 
vious to  the  erection  of  the  destructor  about  60,000 
was  ti|>ped.  As  regarded  fire  bars,  the  destructor  had 
not,  of  course,  had  a  great  life  yet,  and  they  only 
started  fidl  firing  in  November,  1914.  A  charge  was 
made  for  the  removal  of  trade  refuse.  The  construc- 
tion of  the  ferro-concrite  raft  was  naturally  the  most 
important  feature  of  the  undertaking.  The  site  was 
an  excellent  one  as  regarded  position,  but  a  bad  one 
as  regarded  foundations.  The  piles  were  driven  down 
to  the  marl.  As  to  the  question  of  corrugation,  there 
were  no  corrugations  at  present.  The  units  were 
worked  together.  The  flues  were  cleaned  out  on 
Monday  mornings,  the  men  coming  a  little  earlier 
than  usual  to  do  the  work.  The  flue  dust  was  sold 
for  tlie  manufacture  of  disinfecting  powder. 

The  Chairman :  Does  the  cleaning  take  only  one 
morning  ? 

Mr.  Claypole:  Yes;  from  5  to  10  o'clock.  The 
<'omliustion  chamber  was  cleaned  out  less  frequently. 
The  electric  energy  was  used  at  present  just  for 
driving  the  mortar  mill  and  the  clinker  crusher, 
lighting  up  the  place,  driving  the  fan  for  forced 
draught,  and  pumping  water  from  the  river  for  puri- 
fication and  softening  purposes.  There  was,  of 
cour.se,  a  great  deal  of  steam  going  to  waste.  A  large 
quantity  of  the  clinker  had  been  used  for  camp 
roads,  but  during  the  first  year  both  the  clinker  and 
a.sh  were  tipjied  on  the  site  to  fill  up  holes.  As  to 
the  sorting  of  paj)er,  a  certain  amoimt  was  always 
to  be  found  in  the  refuse,  apart  from  that  collected 
separately.  The  boy  engaged  on  the  sorting  more 
than  paid  his  wages.  Owing  to  the  war  they  were 
naturally  working  under  exceptional  conditions,  but 
the  cost  of  destruction  came  out  at  about  2s.  per  ton. 
barton    hill   baths. 

A  few  questions  were  put  to  the  author  of  the 
baths  jiaper.  Mr.  Harding,  who  in  the  course  of  his 
reply  stated  that  they  had  no  means  of  regufating 
the  supply  of  hot  water  to  the  spray  or  needle  baths, 
but  any  excessive  use  would  be  pointed  out  by  the 
attendant.  There  had  been  no  complaints  as  to  the 
Terrazzo  paving  being  .slippery,  but  in  their  new 
baths  they  had  adoi)ted  Ruabon  ribl>ed  tiles.  The 
plant  was  capable  of  maintaining  the  water  in  the 
l)aths  at  a  temperature  of  75  deg.  under  normal  con- 
ditions; but  in  the  i>ast  twelve  months  they  had 
reduced  the  figure,  and  they  had,  he  believed,  got 
down  as  low  as  68  deg.  As  to  whether  the  water  was 
cleansed  after,  heating  before  being  returned  to  the 
bath,  a  filter  was  provided,  but  there  was  no  system 
of  water  softening. 

In  the  course  of  the  afternoon  an  inspection  was 
made  of  the  works  di'scril>ed  in  the  several  papers. 


Maidstone's  Municipal  Farming Maid.stone  Cor- 
poration has  been  experimenting  in  municipal  faiiii- 
ing,  and  a  jiotato  i)ateli  of  a  little  under  4  acres  at  the 
sewage  disposal  works  has  shown  a  profit  of  £160. 
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Water  Disinfection.* 


Bj   R.  B.  ftfORSR,  ClileF  Engineer,  and  H.   R.  HALL,  Assistant   ("liief  En^^ineer,  Maryland  State 

Department  of  Health. 


There  are  eiirlit.N -tliiee  jjiiIiIU'  water  snp|)lies  in 
MiU-yliind.  .-^n-viii!,'  ahiiul  K4'2. .0(111  peoijle— (i2' I  jicr  eeiit. 
of  liie  e.-^tinialed   IiiImI   iKijiuhition  of  1  ..•OT,.'!?-!. 

Broad  a.<  is  Uir  control  <,f  (lie  State  ovi-r  the  d.-.-i,^n 
ai'ui  fonstiiution  ol  watrr  supplies,  it  is  no  niiiir 
liberal  tlian  is  its  authority  over  tfu"  <.|.rr.il  ion  of 
e.xistlnt;  systems,  in  so  far  as  tlie  i)ul]lie  lieaUh  is 
affected,  if  llie  State  Board  of  Health  linds  that  any 
water  plant  is  not  properly  ()[)erated.  it  may  iccpiire 
a  change  of  method,  and  may,  when  nccrssary.  foi-ce 
the  employment  of  competent  alh-ndauts,  il  even  heing 
enabled  to  attain  this  end  by  aijpointin.u  attendants 
of  its  own  selection,  at  the  cost  of  the  mun;<-ipality  or 
water  company  owr.ing  the  ]>laiit.  Possible  arbitrary 
a.'-tion.  however,  is  i)rechided  by  a  jirovisi'm  in  the  law 
.■dio\vin!<  apjieil  to  the  local  county  <iiU]  I.  I„l(.ir  wbieh 
the  board  W(mld  have  to  prove  the  rea-^nn;i  I, l.-i, ess  of 
its  act. 

The  State's  iiivesligations  coinmen<-ed  to  sliow  fhal 
many  ot  the  water  systems  were  badly  in  need  of 
attention.  Tiie  surface  snj)plies  were  dm  ived  from 
streams  fed  by  watersheds  containing  habitations,  iu 
many  ca.ses  providing  nnmerons  sources  of  ciuitamiua- 
tion,  and,  in  general,  iirolection  was  aiot  offered  by 
long  storage,  liltration,  or  other  treatu:)ent.  Water 
was  nsually  taken  from  the  stream  at  an  intake  dam, 
and  pas.sed  into  a  distributing  reservoir  of  insufficient 
capacity  to  provide  a  safe  period  of  storage.  !More- 
over,  water  from  som-e  of  the,  tubular  well  systems  was 
fonnd  to  be  iioHuted,  because  the  wells  either  were 
of  toe  shallow  depth  and  located  in  the  midst  of 
thickly-settled  districts,  where  soiirces  of  pollution 
were  numerous,  or  were  driven  in  rock  containing 
fissures.  Some  supplies  previously  considered  to  be 
beyond  suspicion  were  found  upon  close  investiga t ion 
to  be  ill  a  bad  condition,  and  a  menace  to  the  imblic 
health. 

In  a  large  number  of  the  inst.-ni<e-  wliere  supplies 
were  polhUed  the  water  was  sati-la.  tmv  ironi  a  jihysi- 
cal  standpoint,  there  being  an  abseine  of  colour, 
turbidity,  and  other  objectionable  characteristics. 
This  was  naturally  true  ,in  the  case  of  most  well  and 
spring  w^aters.  The  water  from  streams  fed  by  moun- 
tain watersheds, ,  and  from  watersheds  containing 
much  wooded  or  uncultivated  land,  was  also  generally 
in  good  physical  condition. 

Where  water,  otherwise  acceptable,  was  found  to 
be  in  an  unsafe  sanitary  condition,  flltration  did  not 
appear  to  be  necessary  or  even  advisable  for  assuring 
the  proper  degree  ot  purity.  Expense  and  the 
improbability  of  proper  operation  are  two  factors  which 
would  make  filtration  plants  undesirable  for  many  of 
tiie  small  systems  which  abound  in  Maryland.  Conse- 
quently, disinfection  was  resorted  to  wherever  it 
would  serve  the  purpo.se.  There  were,  howevei-.  a 
considerable  number  oi  surface  supplies  derived  from 
streams  flowing  through  cultivated  country  and  f\u- 
nishing  a  water  occasionally  or  persistently  turbid. 
Such  supplies  as  tbe.se  naturally  require  filtration. 
Disinfection  in  connection  with  filtratioi.  is  general, 
and  is  required  in  all  new  installations.  While  the 
writers'  assistants  have  been  able  to  obtain  good 
results  from  several  filter  plants  without  the  addition 
of  disinleciants,  the  character  of  attention  which  small 
works   ordinarily    receive   makes  their   use  essential. 

METHODS. 

Disinfection  by  means  of  hypochlorite  of  calcium 
or  liquid  chlorine  is  naturally  the  most  common 
method  practised,  although  one  small  mill  town  uses 
distilled  water,  which  is  the  condensed  exhaust  from 
the  steam  turbines  in  the  mill,  and  there  is  an  ozone 
plant  which  is  operated  in  conjunction  with  one  of 
the  hypochlorite  installations.  There  is  a  possibility 
that  ultra-violet  ray  disinfection  will  shortly  lie  intro- 
duced, as  its  use  is  under  consideration  for  a  mechani- 
cal filter  plant  now  being  constructed 

The  type  of  apparatus  suitable  for  hypochlorite  or 
liquid  chlorine  treatment  in  any  particular  case  de- 
pends upon  the  method  by  which  water  is  suiiplied. 
Where  the  flow  of  water  to  be  treated  is  at  most 
times  substantially  uniform,  as  in  the  case  of  certain 
pumping  plants,  or  in  gravity  lines  discharging  into 

*  From  a,  paper  read  before  the  New  England  Waterworks  Associa- 
tion. 


le^ejvoii-.  ;i  niaiuially-controiled  appaiatirs  is  sufh- 
i-:<'nt,  \\'liei-e  finctnations  occur  in  the  rate  of  flow, 
aiitoniatie  control  devices  are  cs.sential  for  projjer 
results.  Liquid  chlorine  plants,  so-called,  introduce 
chlorine  into  the  water,  either  as  a  gas  or  in  solution. 
The  gas  feed,  usually  called  "  diiect  feed,"  is  well 
ailaj)ted  for  u.se  where  no  water  under  pres.siwe,  for 
dissolving  the  gas.   can  be  easily  obtained. 

The  amount  of  chemi<'al  used  at  the  disinfecting 
plants  in  JVIaryhuid  has  varied  widely  iiccording  to 
local  conditions.  It  has  ranged  from  ()'2  to  3'0  parts 
jier  l.OnO.'Kji)  of  available  chlorine  in  the  caw^f  hypo- 
chlorite treatment,  and  from  0'2r)  to  007  parts  wliere 
liquid  chlorine  is  used.  Where  the  disinfectant  is 
,i|ililied  to  a  spring  or  well  water,  or  to  the  efHuent 
from  a  well-operated  filtration  jilant,  lire  -amount 
required  is  usually  near  the  minimum  mentioned 
above.  In  the  case  of  turbid  waters,  larger  amounts 
1  avc  been  found  iie tss.uv  for  juoinr  treatment,  and 


EMEROKNcy  Hypochlokiie  Plant  for  Disinfecting 
Water  Supplies. 

List  of  Material. 

Two  clean  watertiglit  barrels. 

Several  feet  of  1-in.  and  i-in.  galvanised  iron  pipe  and  tools  for 
ciittdug  and  threading. 

Five  1-in.  valves. 

Four  1-in.  "  T"  branches. 

One  1-in.  by  i-in,  cross  or  -4- way  iittiug. 

Four  locknats  to  attach  1-in.  pipe  to  barrels, 

One  l-in.  cross  or  4-way  fitting, 

Foxir  1-in,  pipe  plugs. 

One  i-in.  pipe  plug. 

One  ^-in.  pet  cock. 

One  watertight  tanl;,  preferably  lead  lined,  with  valve,  and  float 
control  which  opens  valve  as  water  level  drops.  An  apparatus  of 
this  type  easily  obtained  is  a  ilush  tank  for  a  toilet. 

One  lead-lined  watertight  tank  with  valve,  and  float  control  which 
closes  valve  as  water  level  drops.  This  is  necessary  only  wliere 
disinfectant  is4ntroducfd  into  suction  of  pump. 

at  times  of  extreme  turbidity  excessive  cpiantities  are 
required.  In  the  treatment  of  the  Baltimore  City 
water,  as  high  as  3  parts  per  1,000,000  of  available 
chlorine,  or  75  lb,  of  hypochlorite  to  the  1,000,000 
gallons,  have  been  used  on  raw  water. 

The  amount  necessary  in  many  aistances  depends 
also  upon  Uie  character  of  attention  given  the  appa- 
ratus, 

results  of  disinfection. 

It  is  by  no  means  a  fact  that  the  disinfecting  plants 
in  Maryland  have  been  operated  with  complete  satis- 
faction, for  most  of  them  have  had  trouble  ot  some 
kind.  The  difficulties  encountered  could  generally 
have  been  avoided  with  more  attention  to  proper 
operation.  With  hypochlorite  plants  the  principal 
annoyance  has  been  due  to  the  formation  of  coatings, 
■which  clog  the  pipes;  and,  where  the  solution  was 
jiarticularly  strong,  the  mat-erials  of  which  the  piphig 
M  as  mad;  have  been  attacked,  necessitating  the  replace- 
ment of  jiarts.  Tbe.se  are  not  serious  tioubles,  how- 
ever, and  can  be  eliminated  by  frequent  inspection. 
In  the  case  of  liquid  chlorine  plants   it 'has  been  found 
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fliat  ixvasionally  a  part  becomes  conmlcd  and  !.•- 
iiuires  ropluoeiuont,  m-  a  valve  g«ts  out  of  iidjustiiuMii, 
but  the  irrailual  i>erlVvtion  of  apparatus  is  uiakiii;; 
such  iK'curreuces  less  frequent. 

Wliere  faitliful  and  intelligent  attenlidii  has  Iuhh 
given  to  operation,  and  the  auKund  of  <lisinlVvtaid 
used  has  not  l>een  excessive,  few  (■onii>laints  have  l>eeii 
made  ifjiardinj;  tastes  .n  odours  in  the  water.  In  one 
instaiiee,  wliere  a  liquid  rlilorine  i>laiit  of  the  manual 
I'ontnd  t.vpe  was  disinlV.liug  water,  the  How  of  which 
fluctuated  consideralil>  ,  there  was  always  an  uverdose 
■It  uiuht,  which  caused  >  omplniut  due  to  tastes  nutice- 
ahle  duriiiir  the  earlv  hours  of  the  day.  This,  of 
cour.se,  was  the  fault   <.t   the  method  employed,   and 

not   of   the  treatment    il-etf.     In  treiieral,   fewer  i - 

plaints  have  l>een  rci;.~tered  retiardintr  <lisas.'reeahlc 
tastes  wliei-e  liquid  c-hloriuc  was  \iseil  than  in  the  ca-c 
of  hypochlorite. 

dkcrkam;   of   typhoid. 

There  has  Ix^en  a  marked  decrease  in  the  preva- 
lence of  typhoid  fevei  in  some  of  the  comuuiniliis 
wliere  disinfecting  plants  have  heeii  installed.  lu 
most  ca.ses.  however,  tlic  period  of  u|ieralion  has  bien 
so  short,  and,  on  acciand  of  the  small  size  of  som.'  of 
the  places,  the  appearance  of  typhoid  so  irr<"-'ular. 
that  rec-ords  do  not  clearly  indicate  the  cfl'eel  pro- 
duced. 

KMEaCENCY    HOSING    APPAU.^Tl'S. 

In  order  that  ]ininipt  remedial  measures  may  h<' 
instituted  when  a  water  supply  is  at  any  time  found 
to  he  in  an  unsafe  condition,  or  when  an  outbreak 
of  typhoiti  tover  casts  suspicion  on  a  water-  pre- 
viously untreated,  the  engineers  of  the  Stale  Board 
of  Health  are  all  inslnicied  in  the  selling  up  of  an 
emergency  hypochloiile  dosing  apparatus,  making 
use  of  ordinary  and  easily  obtainable  materials.  A 
sketch  showing  the  general  arrangement  of  the  device 
used,  including  a  hill  oi  material,  has  bi»en  prepared, 
and  is  tisually  sent  ahead,  so  that  the  necessary 
material  may  l)e  ready  when  the  engineer  arrives 
at  his  destination.  This  apparatus,  shown  herewith, 
has  proven  its  value  on  many  occasions,  and  several 
of  the  installations   arc   still  in  operation. 

Basing  judgment  on  experience  in  Maryland,  il 
may  l)e  s/aled  that,  wliere  chlorinating  plants  for 
water  supi)lies  are  given  faithful  and  intelligent 
attention,  their  u.se  i-  ileeidedly  a  success;  and  they 
])rovide  an  effective  and  inexjiensive  method  for 
treating  many  water  .-applies  which  do  not  need  lil- 
tratioii,  as  well  as  for  safeguarding  those  supplies  for 
which  filtration,  although  desirable,  is  prohibitive. 
Unfortunately,  there  seems  to  have  been  some 
tendency  among  manntacturers  to  convey  the  iniines- 
sion  that  little  attention  n«ed  be  paid  to  the  opera- 
tion of  a  liquid  chlorine  plant.  This  lias  given  the 
operator  llie  impression,  in  ^ome  instances,  tliat  the 
apparatus  can  be  entirely  neglected.  While  it  is  true 
that  little  or  no  difliciilty  need  be  experienced,  ex- 
cept when  iiarts  give  out,  neglect  is  certain  lo  cause 
irregularity  in  dosing,  e.xposure  in  certain  cases  to 
freezing  and  other  undesirable  results.  Greater 
efhciency  frojn  some  of  the  disinfecting  plants  in 
Maryland  is  to  be  e.xjieeted  in  the  future,  as  the 
State  Board  of  Health  will  be  enabled  to  make  more 
frequent  in.'sr>ectioiis  than  in  the  j)ast.  This  will  be 
made  ]iossible  by  the  fact  that,  in  addition  to  the 
main  oflKce  of  the  en^'ineering  division,  there  are 
maintained  four  offices  in  various  parts  of  the  State, 
at  each  of  which  there  is  a  resident  engineer  who  has 
direct  supervision  ov.  i  ?anitary  engineering  matters 
in  his  district.  Without  an  effective  system  of  con- 
trol, disinfection  would  fall  short  of  giving  entire 
satisfaction  in  connection  with  many  small  water 
sup[>l;es. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


Town  Planning  in  East  Birmingham The  liiuuing- 

ham  Town  Council  li.i\e  received  tin-  sanction  of  the 
Local  Governmenl  lizard  to  the  pre|)aration  of  an 
aiiiendiiii,'  scheme  of  t"Wn  planniuL'  fur  Ivist  Birming- 
ham. 

Proposed  Blackpool  Improvement.  —A  si>ecial  high- 
way sub-committee  itronimend  the  Blackpool  Town 
Council  to  promote  a  Hill  in  Parliament  to  embrace 
amalgamation  with  Bispham,  the  extension  of  the 
promenade  at  South  Shore  at  a  cost  of  about  teo.OiM), 
and  the  erection  of  two  ojien-air  swimming  baths  on 
•he  foreshore  at  a  cost  of  about  Cie.ouu  each.  The 
borough  surveyor,  Mr.  J.  S.  Brodie,  has  prepared  plans 
ol  the  proposed  swininiing  baths,  each  of  which  is  lo 
measure  Wi  ft,  by  '2oii  It. 


((\iritrlbuted.) 
I-'  il  iioi  lo  l(e  lioped  that  the  slatemcut  ol  the  engi- 
neers to  the  Koad  Board,  aiipearing  as  an  apjieiidix  to 
the  recently-issued  annual  report  of  that  hoard,  with 
regiinl  |o  the  behavioiir.of  <'ertain  iri.aterials  in  the 
lo.id-testing  machine,  will  be  ainidified  in  ari.\  further 
rejiorts  tli.it  may  be  made  hereafter,  with  some  definite 
conclusions  as  to  what  to  introduce  and  what  to  avoid 
ill  the  <'omiiosition  of  these  artificial  "  asphalle  "  cai- 
pets  ?  Would  not  some  definite  iironoiineenient  hy 
'ho-e  who  have  the  advinitage  of  makin.i:  these  tests 
l-e  of  incalculable  value  to  those  road  erii;ineers  who 
.til'   not    so   lavoinaliK    iiifoirried  ? 

•  #  *  * 

Is  il  nol  lalher  inteiesling  to  riole  that  the  I'osI  of 
r-idlinji;  llie  roads  in  the  Helper  Kiiral  Dislriel.  as  liivii 
in  the  issue  of  TiiK  Suhvuvoh  o(  the  2.''itli  nil.,  comes 
out  at  I.TUd.  per  ton  ,,f  metal  consolidated,  whereas 
the  cost  of  this  woik  in  Buckinghainshirc,  several 
years  a.iro,  was  14-2-ld.  jier  Ion,  although  in  the  lattei' 
casi>  the  steam  rollers  were  hired  H  Jf  depreciation 
of  the  rollers  had  been  included  in  the  ca.se  of  Belper, 
would  nol  the  cost  bave  practically  worked  out  at 
almost  exactly  the  -aiiie  as  in  Biickinglmnishirc  ? 
»  »  •  « 

.\re  the  .Municipality  of  .lohaiinesliiug  well  advised 
in  their  proposal  to  iinderdraiu  12  acres  of  land  at 
their  sewage  larni  at  Klips|uuit  with  4-in.  [lipes,  laid 
.'i  ft.  deep  and  fid  fl.  iqiart,  in  order  to  improve  the 
eltliient  from  their  laiiii.  as  slated  in  <Vei/M.  Afriran. 
ICiiifiiiri-riiiii  of  Anmist  last  ?  Is  it  not  now  well  known 
that  land  which  is  incapable  of  filtering  .sewage  can- 
not be  ini|iroved  hv  siib-drainaire,  as  the  drains  iiass 
ih,"  effluent  direct  to  lh(.  outfall,  and  that  land  that 
is  capable  of  lilleriiig  is  in  no  way  imjiroved  by  sub- 
draina^e,  except  by  a  very  few  intercepting  drains  r 
Shoiild  not  this  inunicipality  stay  Iheir  hands  ami 
lecon.Nidei   the  proposal  ? 

•  •  •  * 

I-  il  a  fact,  as  recently  stated  in  a  building  conteni- 
I  or.-iiy.  thai,  if  the  finished  surface  of  cast-iron  is 
marked  ill  any  way  with  white  chalk  it  will  rust  the 
hon  in  such  a  manner  that  it  will  persisL  for  years 
after  all  traces  of  this  marking' have  been  apparently 
wiped  off  ?  As  all  chalk  ha.'?  been  formed  under  the 
sea.  is  there  any  coiuiection  between  thi.s  reniarkahle 
actioi/  of  chalk  on  cast-iron  and  the  action  of  sea- 
water  on  iron,  which  is  now  engaging  the  attention 
of  scientist .-  y 

•  •  •  • 

Was  it  not  an  excellent  idea  of  Lioiitenanl  K.  D.  T. 
•lones,  Uoyal  lOngineers,  to  ask  engineers  to  .send  him 
all. their  old  <'loth  tracings  and  nnu-sed  tracing  cloth, 
in  order  that  these  might  be  boiled,  washed,  and  steri- 
Ksed,  and  converted  into  bandages,  pilloW-cases,  &c.,  ' 
for  soldiers'  hospitals?  Would  not  all  surveyors  and 
(  iigineers  he  doing  a  kind  and  ii.seful  work  by  sending 
liuii  this  old  tracing  clolh,  addres.sed  to  him  at  the 
.Mini-lry  of  Munitions  Explosives  Departmeiit,  Storeys 
tiate.  Wesfininster,  S.W.  ?  Is  there  not  an  existing 
trarlilion  that  underpaid  draughtsinen  in  the  "old 
days"  ii.sed  lo  annex  all  the  tracing  cloth  they  could 
ill  "order  similarly  lo  treat  it  and  make  shirts  fur 
themselves  and  their  families  ? 

•  •  •  • 

Is  not  the  iibiipiitoiis  surveyor  a  jack  of  trades 
and  master  of  all  ?  \!i  not  the,  surveyor  of  Bognor  lo 
(ic  con,;jratnlaled  on  the  success  which,  recently 
attended  a  "  demonstration  "  in  aid  of  the  Koyal  West 
Sussex  Hospital,  and  which  the  local  press  attributed 
to  Mr.  Bridges'  ability,  ingenuity  and  energy,  and 
nieiilioned  that  nearly  all  the  tableaux  were  the  oul- 
c e  of   his  skill   and  design  ? 


Municipal  Employees  Exempted, —At   the  Kingston, 

Surrey.  Tribunal  < ditiunal  exemption  was,   on  Ihe 

application  of  the  i.u.ough  .surveyor,  Mr.  K.  H.  Clucas, 
granted  lo  lliree  men  engaged  in  various  capacities  at 
the  corporation  sewage  works.— The  temporary  sani- 
tary ins|>ector  and  surveyor  to  the  Maidens  and 
Coombe  Urban  District  Council,  aged  thirty-eight,  was 
on  Saturday  granted  further  exeinptiun  to  November 
3(Hli,  on  the  grounds  of  domestic  and  flnancial  hard- 
ship.- Appellant,  who  had  been  passed  for  home 
service,  has  five  children,  of  whom  one  is  .serving  in 
the  Army  in  France- 
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Association  of  Dllanagers  of  Sewage  Disposal  Works. 

VISIT  TO   SUTTON,   SURREY. 


A  meeting  of  the  Metro]  ml  it  an  District  of  the  above 
a-sMi  iation  was  held  on  Saturday  last  at  Sutton, 
."^Niivy.  The  iittenduuc-e  included  Mr.  W.  Hedley 
;  ;r:'Vi's  (surveyor  to  the  Suttop  Urban  District 
Couiu-il),  j\h-.  F.  G.  Burstow  (assistant  snrveyor),  Mr. 
.lo-^epli  Taylor  (numager,  sewage  works),  Mr.  J.  B.  Cioll 
(Kichmond.  Surrev).  Mr.  T.  Hughes  (Hampton),  Mr. 
K.  D.  Hoigate  (Grays),  Mr.  J.  H.  Barford  (Maidenhead), 
Mr.  .A.  Eade  (St,  Albans),  Mr.  E.  Eindon  .(Wanstead). 
Mr.  H.  Duckworth  (Hertford),  Mr.  W.  Turner 
(Wenililev),  Mr.  S.  Duxhiirv  (Maidens),  Mr.  J.  Craig 
(Romford),  Mr.  J.  Bibby  (Biggle,swade),  Mr.  T.  Flueker 
(Romford),  Mr.  Reginald  Brown,  m.inst.c.e.  .(Sonthall- 
Norwood), -Mr.  A.  Scott  Murray  (VVe.st  Kent  Main 
Sewerage  Board),  Mr.  E.  J.  Silcock,  m.inst.c.e.  (West- 
niinster),  Mr.  J.  Blizard,  assoc.m.inst.o.e.  (Soutliainp- 
ton),  Mr.  J.  E.  Webb  and  Mr.  A.  10.  Haniuionil 
(Hendon),  Mr.  W.  G.  Rich,  Mr.  W.  H.  Rogers,  .and  Mr. 
H.  Dyson  (Haslemere),  Mr.  .].  Brown  (Ealing),  Mr.  W. 
Haywood  (Brentford).  Mr.  R.  .Ames  (Nottingham),  and 
Mr.  ]'.  Keap  (London). 

The  members  met  at  the  offices  of  the  urluin 
district  council,  where  they  were  received  on  behalf 
of  the  council  by  the  chairman,  Councillor  J.  Wake- 
ford,  J.p.  In  extending  a  hearty  welcome  to  the  visi- 
tors, Mr.  Wakeford  recalled  that  eight  years  ago, 
when  he  happened  to  occupy  the  samS"  position  he  did 
now,  he  had  the  privilege  and  pleasure  of  greeting 
a  similar  gathering  to  that  which  he  was  now  address- 
ing. Although  they  had  no  historical  places  of 
interest  at  Sutton  to  show  them,  they  claimed  to  be 
more  or  less  pioneers  in  the  partiicular  description  of 
sewage  disposal  which,  since  its  inauguration  here; 
had  been  universally  commended  throughout  the 
civilised  world.  He  might  say  that  they  had  as  one 
of  their  colleagues  on  the  urban  council  Mr.  Chambers 
Smith,  who  was  at  one  time  surveyor  to  the  council, 
and  helped  in  the  commencement  of  the  sewage  dis- 
Ijosal  scheme  which  they  were  working  to-day.  They 
congratulated  themselves  upon  having  such  a  gentle- 
man on  their  council,  and  that  they  had  his.lielp  in 
carrying  out  the  important  task  entrusted   to  them. 

Mr.  Wakeford  having  retired  from  the  chair,  the 
chairmanship  of  the  meeting  was  assumed  by  Mr. 
AV.  L.  Strachan  (Aldershot). 

A  vote  of  tlianks  to  Mr.  Wakeford  was  movetl  by 
Ml'.  J.  D.  Croll  (Richmond),  seconded  by  Mr.  J.  H. 
Barford   (Maidenhead),    and   carried   by    acclamation. 

Mr.  W.  Hedley  Grieves,  engineer  and  surveyor  to 
the  council,  then  proceeded  to  read  souk — 

NOTES  ON  THE  SEWAGE  DISPOSAL  AND 
PURif  ICATION  WORKS  AT  SUTTON. 

Mr.  Grieves  said  :  I  have  much  pleasure  in  adding 
my  welcome  to  the  association  to  that  of  the  chairman 
of  the  council,  on  the  occasion  of  their  second  visit 
to  the  Sutton  Sewage  Disposal  Works.  It  is  ten  years 
since  I  had  the  pleasure  of  welcoming  the  association 
to  the  Buxton  Sewage  Wo}-ks,  during  the  time  that 
I  held  office  there  as  engineer  and  surveyor.  Buxton, 
like  Sutton,  was  looked  upon  in  those  days  as  one 
of  the  pioneers  of  sewage  purification,  for  at  Buxton 
the  Local  Government  Board  granted  a  loan  for  the 
borrowing  of  £1,(300  for  extensions  to  their  works, 
without  imposing  the  necessity  of  purchasing  addi- 
tional land  for  land  treatment.  That_  was  -the  first 
time  for  which  the  sanction  had  been  received  without 
that  imposition.  Then  again,  Buxton  led  the  way 
in  the  provision  of  percolating  rotary  sprinklers,  for 
when,  they  put  down  the  scheme  of  seven  sprinklers 
of  various  sizes,  that  was  the  largest  installation  at 
that  time  in  this  country.  Some  years  prior  to  that — 
namely,  in  the  year  189(1— Mr.- W.  J.  Dibdin,  who 
iit  one  time  was  a  member  of  this  council,  suggested. 
as  a  consequence  of  the  successful  experiments  carried 
on  by  the  Massachusetts  State  Board  of  Health,  the 
construction  of  a  bed  for  the  treatment  of  crude  sewage 
without  the  aid  of  chemicals  or  settling  tanks,  and  in 
November  of  tliat  year,  in  my  predecessor's  time,  the 
first  of  .its  kind  ever  constructed  in  this  country  was 
put  into  operation.  This  bacteria  bed  was  cornposcd 
of  lumps  of  burnt  clay  ballast  of  2  to  4  in.  gauge  and 
3  ft.  6  in.  in  depth.  Upon  this  was  passed  tlie  crude 
sewage  without  any  previous  sedimentation,  floating 
paper  only  being  removed  by  screens.  The  sewage 
was  lield  up  in  the  bed  for  two  hours,  and  the  outlet 


valve  was  opened,  and  tlie  effluent  from  wliicli  the 
fouler  organic  matter  was  destroyed  by  the  agency 
of  bacteria  formed  in  tlie  bed  was  drawn  off  and  led 
on  to  another  filter,  called  a  fine-grain  bacterial  bed, 
the  media  being^breeze  of  a  gauge  of  from  4  in.  to  |  in. 
Th  >  effluent  was  similarly  retained  in  this  bed  for 
two  hours,  after  which  it  was  drawn  oft  and  discharged 
direct  into  the  Pylbrook.  Everyone  remembers  how 
the  system  thus  inaugurated  at  Sutton  seemed  to 
alter  the  whole  aspect  of  sewage  treatment,  and  it  was 
hoped  would  solve  tlie  great  question  of  dealing  witli 
the  sludge  in  sewage.  But  we  still  have  the  sludge 
jiroblem  with  us,  and,  although  the  bact,ei-ial  system 
then  intioduced  has  revolutionised  the  whole  question 
of  sewag*  treatment,  the  difficulty  of  disposing  satis- 
factorily of  the  sludge  has  not  been  disjiosed  of.  The 
visitors'  book  at  tlie  farm  will  show  how  the  new 
departure  was  received,  for  representatives  from  local 
authorities,  not  only  in  this  country,  but  practically 
from  all  over  the  world,  have  visited  the  works,  and 
the  biological  process  was  adopted  in  some  form  or 
other  by  many  other  public  authorities. 

When  it  was  found  tliat  in  the  working  of  these 
coarse  grain  beds  the  cajjacity,  owing  to  mineral  and 
other  matters,  was  i-educed  to.  such  an  extent,  it  was 
decided  to  adopt  sedimentation  or  septic  tanks,  in 
order  to  prolong  the  life  of  the  beds. 

The  Sutton  Sewage  Works  were  originally  con- 
structed some  twenty-five  years  ago,  and  comprised 
an  area  of  about  25  acres.  At  that  time  they  were 
designed  for  the  treatment  of  the  sewage  by  chemical 
pi-ecipitation  and  broad  irrigation.  In  this  process 
lime  and  sulphate  of  iron  were  added  to  the  sewage 
before  it  ran  into  the  settling  tanks,  of  which  there 
were  six,  of  the  caiiacity  of  50,000  gallons  each.  In 
these  tanks  tlie  sewage  was  allowed  to  rest  for  a  num- 
ber of  hours  when  the  solids  in  suspension  were  preci- 
pitated to  the  bottom  of  tlie  tank.  The  clarified 
sewag.e  was  then  drawn  off  by  floating  arms,  and  then 
deposited  upon  _the  land.  The  sludge  was  drawn  off 
aiid  pressed  into  cakes,  which  were  found  to  be  un- 
saleable. The  clay  subsoil  of  the  land  upon  which 
the  effluent  was  turned  was  found  to  be  unsuitable 
for  purifying  the  sewage  from  the  precipitation  tanks, 
and  complaints  were  received  of  the  impurity  of  the 
effluent.  It  was  then  that  the  double  contact  system 
was  brought  into  operation.  Tlie  sludge  pressing 
machine  was  sold  and  the  sludge  lagoons  now  in 
olieration  are  used  in  tbeir  place. 

The  area  of  the  district  is  1,830  acres.  The  esti- 
mated population  is  22,500.  The  birth-rate  is  17-8  per 
1,000  and  the  death-rate  9'3.  The  rateable  value  is 
£169.000. 

high-level  works. 
The  sewage  is  delivered  to  the  works  by  two  levels 
—namely,  the  high  level  and  the  low  level.  The 
average  daily  flow  of  tlie  high-level  sewer  is  about 
500,000  gallons,  and  that  of  the  low  level  250,000.  The 
seijarate  system  of  sewage  is  in  vogue  in  the  district. 
When  the  sewage  is  delivered  at  the  high-level  works 
it  is  passed  into  three  septic  tanks  with  a  capacity 
of  about  half  a  day's  flow.  Part  of  the  sewage  is 
then  passed  on  to  contact  beds,  and  the  remainder 
on  to  percolating  filters. 

There  are  five  coarse  and  seven'fine  grain  beds  at 
the  high  level,  with  a  capacity  of  351,000  gallons. 
There  are  also  two  jiercolating  filters,  each  with  a 
diameter  of  80  ft.  and  5  ft.  6  in.  deep,  supplied  by 
Messrs.  Adams-Hydraulics,  Limited,  and  one  filter 
100  ft.  diameter,  supplied  by  the  Ames  Crosta  Engi- 
neering Company.  The  latter  was  constructed  in 
1913.  The  first  sprinkler  was  constructed  in  1908. 
and  the  second  in  1909.  The  100-ft.  sprinkler  is  oiilv 
3  ft.  9  in.  deep. 

The  coarse  or  first  contact  beds  take  one  hour 
filling,  two  lionrg  in  contact,'  and  one  hour  emptying ; 
then  the  fine  beds  take  one  hour  to  fill,  two  in  con- 
tact and  one  to  empty.  It  will  be  seen  that  the 
sewage  from  the  time  of  leaving  the  septic  tank  to 
leaving  the  fine  contact  bed  takes  eight  liours. 

The  adoption  of  percolating  sprinklers  will  effec- 
tively do  away  with  the  contact  beds,  as  the  expe- 
rience we  have  found  is  that  not  only  does  the  con- 
tact bed  require  more  space  and  more  time  in  the 
Ijrocess  of  purification  than  the  sprinkler,  but  the 
effluent  from  the  contact  beds  is  not  so  satisfactory. 
The  sewage  from  the  percolating  filters  after  leaving 
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tlie  st'ptic  tank  is  deliveieil  into  the  stream  in  two 
hours,  as  against  oiL-ht  for  the  contact  bed.  Wlien 
llie  last  sprinkler  was  constructed  at  the  high-lcvol 
works  a  new  hunui.-  rlianihor  35  ft.  square  was  con- 
.-Iruoted;  this  contains  two  hours'  flow. 

LOW-LEVEL  WORKS. 

Here  there  are  tlir.^e  septic  tanks,  with  a  total 
capacity  of  103,000  gallons.  There  are  five  coarse 
and  five  fine  beds  at  the  low-level  works,  and  one 
80-ft.  diameter  rotary  >p!inkler,  which  is  one  of  the 
Candy -Wliittaker  type.  Part  of  the  sewage  after 
passing  through  the  septic  tanks  is  passed  on  to  the 
sprinkler  and  the  roiiui-nder  to  the  coarse  and  fine 
beds;  but  to-day  the  ,  hairman  of  the  Farm  Goni- 
niittee  wJU  formally  start  a  new  sprinkler  66  ft  6  in. 
diameter,  wliich  lias  lici-n  supplied  by  the  .\mes 
Crosta  Engineering  C'luiipany. 

Tiiis  sprinkler  has  l>ocii  constructed  on  the  site  of 
two  fine-grain  Ix'ds,  wliich,  after  to-day,  along  with 
Hie  two  corresponding  <<iar.se-grain  beds,  will  be  dis- 
pensed with,  and  the  i  oiiunittee  at  their  last  meeting 
decided  to  construct  dm mg  the  next  half-year  anothcf 
sprinkler  exactly  similar  to  this  one.  The  depth 
of  the.-^c  sprinklers  is  3  ft.  6  in.  The  filtering  media 
has  been  supplied,  as  in  the  case  of  the  last  l(K)-ft. 
sprinkler,  by  Mr.  Frank  Keep.  .\t  the  low-level 
works  we  have  very  little  fall  lietween  the  inlet  of 
the  Sewage  and  the  s<_reen  into  which  the  whole  of 
the  effluent  is  turned,  therefore  it  was  necessary  tu 
construct  the  80-ft.  filter  below  the  surface  of  the 
ground. 

THE    EFFLUENT;     CROPPINO    ANT)    DISPOSAL    OF    SLUDGE. 

Tlie  whole  of  the  efHuent  on  both  high  and  low- 
level  Ijeds  discharges  directly  into  the  Pyl brook, 
which  is  nnder  the  juri>diction  of  the  Port  of  London 
Authority,  who  regularly  takes  sami)les  of  the  effluent 
from  the  various  bedn.  Althougli  the  land  originally 
intended  for  the  purposes  of  irrigation  is  of  the 
heavy  London  clay  and  is  not  used  at  all  for  irrigation 
purposes,  with  the  apiilication  of  ashes  and  the 
sludge  from  the  works,  it  makes  capital  land  for 
growing  crops  upon.  Tlio  crops  that  are  being  cul- 
tivated at  the  i^resent  time  are  jiotatoes,  on  about 
4  acres,  and  lucerne  on  about  7  acres.  Other  crops 
that  have  l)een  grown  at  various  times  are  mangolds, 
swedes,  i>eppermint  and  rye-grass.  The  average 
amoimt  received  by  the  sale  of  the  various  crops 
during  the  last  thri'c  years  is  £80  to  E90  per  annum. 
We  have  only  grown  lucerne  for  about  two  years,  and 
it  has  proved  to  \>e  a  profitable  crop.  Already  we 
have  had  two  crops  this  year,  and  the  third  is  being 
got.  Ositrs  have  also  been  grown,  as  well  as  cricket- 
bat  willows. 

The  sludge  from  the  -edimentation  tank.^  from  the 
h  gh-level  works  is  (li.-<harged  three  or  four  times  a 
year  by  gravitation  to  the  sludge  lagoons.  That  from 
the  low-level  tanks  is  pumped  to  the  high  level. 
There  are  tlvree  lagoons,  one  of  which  was  constructed 
two  years  ago.  The  drainage  from  the  lago<nis  is 
discharged  into  the  li>w-level  sedimentation  tank, 
and  when  the  sludge  i-  dry  it  is  carted  up  and  put 
out  on  to  the  farm,  or  brought  away  by  farmers,  a 
charge  of  -Id.  per  load  licing  made. 

There  are  two  ti-li.p.  .Ntkinson's  gas  engines,  one 
34-h.p.  engine  which  wa.-  used  for  mixing  chemicals, 
one  air  compressor,  and  two  ram  pumps  capaljle  tjf 
lifting  ■J<»,(HKl  gallons  ea<li  per  hour  against  a  head  of 
32  ft.  One  engine  and  one  pump  are  used  once  a 
week  for  pumjjing  the  sludge  out  of  the  low-level 
tanks  into  the  high  level.  The  remainder  of  the 
machinery  is  not  now  used. 

WOnKINO    COSTS. 

I  submit  a  statement  of  the  cost  of  working  the 
.sewage  farm    for   the   la-t  few  years.    This   inchides 


March. 

Sewage 

Sewage 

Works 

Total. 

Income  for 

disposal. 

farm. 

extension. 

year. 

£     8.    d. 

t      3.     'I. 

£    s.    d. 

£.    e.    d. 

£    6.    d. 

IfllO 

5;iO  14  11 
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970    2    (1 

1,771     11  11 

K.S    7     .■) 

1911 
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1,148  Iti  11 

1.W  U<    !) 
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S90    I)    9 
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— 

897  13    C 

2i)S    7     1 

iBi:: 

615  18     4 

3.(1     l     1 

1.236  U    4 

2,173  14    a 

236  19     I 

I'Jli 

559  17     9 

2.W  15    8 
B.  Ijalla 

389  18    4 
bt    M    3    4 

l,ll/J  i:    0 

160     3     1 

iai.5 

5»7  11     0 

27t    :i     6 

43  19    6 

930     3     4 

134    9     8 

£3,431  17    3 

£1,708    ;t    8 

£2,887  14    6 

£8,031     1     5 

£1,118    6     4 

the  improvement.-  tliat  have  been  carried  out  by 
administration  and  out  of  current  rat*'  without  having 
to  apply  to  the  Lo<al  t/overninent  Board  for  sanction 
to  borrow. 


In  concluding  this  statement  1  would  like  to  ex- 
press my  gratitude  to  the  chairman  of  the  committee. 
and  the  members  of  the  council  generally,  for  their 
assistance  in  carrying  out  duties,  oftentimes  difRcuH 
and  arduous,  and  to  express  my  satisfaction  at  the 
loyalty  and  devotion  to  duty  of  Mr.  Joseph  Taylor, 
the  manager  at  the  farm,  who  has  superintended  the 
carrying  out  of  the  improvements  made  from  time 
to  time,  and  whose  practical  knowledge  is  of  the 
greatest  value. 

The  company  were  conveyed  in  vehicles  to  the 
sewatje  disposal  works  in  Clensham-lanc,  and  were 
agnpeably  surprised  to  note  that  the  approach  to  the 
works  is  tastefully  laid  out  with  flowers  and  slirubs, 
resembling  the  entrance  to  a  park,  and  that  almost  on 
every  hand  flowers  formed  a  welcome  feattn-e  of  the 
scene.  After  an  inspection  of  the  various  objects  of 
interest  the  visitors  assembled  at  the  low-level  works 
for  the  formal  inauguration  of  the  nt*\v  C6-ft.  sprinkler. 

Mr.  K.  W.  WooTTEN,  chairman  of  the  Sewage  Farm 
Committee,  after  a  brief  explanatory  statement,  turned 
on  the  flow  of  sewage  to  the  new  spriidvler. 

Mr.  Chambers  Smith,  in  moving  a  vote  of  thanks 
to  Mr.  Wootten,  said  it  was  twenty  years  since  the 
bacterial  system  of  treatment  was  adopted.  It  was 
put  down  at  Sutton  with  the  assistance  of  Mr.  Dibdin 
in  JijOe,  and  for  Wwec  years  they  received  oiK)  deputa- 
tions yearly  to  inspect  the  works.  Sutton  had  been 
called  tJie  Mecca  of  the  bacterial  sewage  purification 
process,  and  it  undoubtedly  was.  The  contact-bed 
system  was  very  good,  l)nt  a  pro.ccss  of  advan<'eiiient 
and  evolution  was  effected  by  the  introduction  of  llie 
percolating  filter. 

Dr.  Hooper  sicoiulcd  the  proposition,  whicli  was 
dniv  carried. 

After  lea,  wliicli  was  generously  iirovided  by  the 
meml>ers  of  the  url)an  council,  Mr.  Reginald  Hrown 
(Southall-Norwood)  said  he  noticed  that  at  Sutton 
they  had  an  extremely  low  death-rate,  but  lie  could 
not  congratulate  them  upon  an  extremely  low  birth- 
rate, for  they  wanted  a  high  birth-rate.  As  to  the 
works,  they  could  not  leave  wdthout  giving  expression 
(o  the  admirable  way  in  which  these  had  been  con- 
structed, and  the  admirable  way  in  which  they  had 
l>eeii  arranged  by  Mr.  J.  Taylor.  No  engineer  could 
hope  for  a  better  works  manager  than  Mr.  Grieves 
had.  It  was  no  use  putting  a  man  in  charge  of  a 
slii])  unless  he  had  a  good  lieutenant,  and  a  good 
lieutenant  should  be  well  paid.  As  a  rule,  local 
authorities  were  willing  to  spend  with  Ijoth  'hands 
for  a  water  supply  and  for  taking  the  w-aste  water  into 
the  .^wage  works,  but  when  it  got  there  it  was  a  case 
of  out  of  sight  out  of  mind.  They  forgot  about  the 
all-i'nportant  thing  of  conveying  the  water  back  to 
the  river  purified.  He  was  quite  certain  there  was 
no  better  effluent  in  the  whole  of  Surrty  than  that 
which  came  from  the  Sutton  sewage  disposal  works. 
.Mr.  IJrown  concluded  by  moving  a  vote  of  (hanks  to 
.Mr.  Taylor  for  his  attention  to  the  visitors. 

Mr.  J.  11.  Blizaro  (Southampton),  in  seconding, 
reinarkod  that  the  visit  had  proved  very  instructive. 
He  was  greatly  impressedf  with  what  he  had  seen, 
and  he  would  suggest  that  the  fish  pond  near  the 
outlet  should  be  considerably  enlarged.  He  also 
.-iiggested  that  as  they  aimed  at  beautifying  the  sewage 
works  with  plants  and  shrubs,  they  should  make  tlicm 
a  show  place  for  the  inhabitants  and  invite  them  to  see 
the  iK'aiities  of  tiie  place,  and  how  the  money  was 
being  sjient.  He  felt  that  sewage  disposal  works  were 
quite  as  important  to  the  community  as  waterwork.s. 

Mr.  Wakeford.  chairman  of  the  urban  council, 
expres.sed  his  indebtedness  to  the  Ames  Crosta  Kngi- 
neering  Company  and  to  Mr.  Frank  Keep  for  the  way 
they  had  worked  with  the  council.  They  had  helped 
very  considerably  in  getting  things  through,  and  such 
assistance  was  particularly  valuable  in  these  awkward 
times.  The  members  of  the  committee  felt  very 
pleased  indeed  with  the  way  these  gentlemen  had 
carried  out  their  work. 

Mr.  J.  DuxnoRY  (Grays),  in  moving  a  vote  of  thanks 
to  Mr.  Grieves,  said  he  was  very  pleased  to  see  the 
state  of  the  works  when  the  labour  difficulties  were 
considered.  He  hoped  the  members  of  the  urban 
council  would  feel  that  if  they  wanted  to  keep  men 
they  must  pay  tliem  at  the  same  rates  as  other  men 
were  paid  in  the  labour  world.  They  must  remember 
that  it  was  a  difficult  thing  to  get  men  to  look  after 
sewage  disposal  works. 

Mr.  J.  Hughes  (Hampton),  seconded,  and  remarked 
that  he  had  noticed  several  improvements  in  the 
works  since  his  previous  visit  some  years  ago.  The 
percolating  filter  wa.s  an  improvement,  and  he  thought 
they   had   proved    that  at  Sutton.     He  was  gratified 


266 


THE  SURVEYOR  AND  MUNICIPAL      skptembbu  22,  ma. 


to  find  that  the  members  of  the  urban  oouncil  took 
so  much  interest  in  the  sewage  works. 

Mr.  Taylor  briefly  acknowledged, the  compliment. 

Mr.  Grieves  emphasised  the  vahie  of  visits  of 
inspection  to  various  .sewage  disposal  works,  and  with 
regard  to  Messrs.  Ames  Crosta  and  j\[r.  Frank  Keep, 
he  said  they  were  greatly  indebted  to  those  gentlemen. 
He  believed  the  new  sprinkler  would  prove  a  very 
satisfactory  job,  and  he  was  sure  they  coidd  not  be 
better  supplied  with  media  anywhere.  He  quite 
asrreed  with  the  sugge.^tion  about  beautifying  sewage 
di.sposal  works.  Alluding  to  the  presence  that  day 
of  many  councillors,  including  several  lady  council- 
lors. Mr.  Grieves  said  it  helped  an  official  t<i  find  he 
was  supported  by  the  members  of  the  local  authority. 

Mr.  Reginald  Beown.  connnenting  on  the  eost 
of  the  works  per  head  of  the  population,  said  the  cost 
at  Sutton  was  exceedingly  low. 

Tn  reply  to  Mrs- J.  A.  Webb  (Hcndon  K\iral  District 
Council),  Mr.  Grieves  said  the  indn-ivc  ro-t  nf  tlir 
Jlew   iiista'lation  was  ,£350. 


REMODELLING  TRAMWAY  RAILS  IN  WIGAN. 


The  Woods  Gilbert  Rail  Planer  Company.  Limited, 
have  recently  completed  a  contract  with  the  Wigan 
Corjioration  under  the  borough  engineer.  JNIr.  A.  T. 
Gooseman,  for  remodelling  4  miles  of  tramway  track, 
and  the  work  has  been  such  a  success  (hat  further 
contracts  have  been  entered  into. 

For  this  purpose  a  portable  milling  and  grinding 
nuichine  is  used.  Tliis  weighs  about  15  tons,  and  the 
processes  consist  of  removing  the-  corrugations, 
dressing  the  .joints  by  grinding,  aiul  doeijcning  the 
groove  of  the  rails  by  milling. 

This  conn.ianv  have  previously  ciiirird  mil  ron- 
Iracts   in    Cardiff   and    Ashton,    bid,    it    li;i.,    ii.U    Lccn 

OftlCINAL  DEPTH  OF  GROOVE. 

r Amount  worn. 


PHESENT  DEPTH 
OF  GROOVE 


BRITISH  DE-TINNING  SCHEME. 


^^ECTioN   OK  Tramway   Rail  Before   and   .\ftek 
Deepeninq. 

used  very  extensively  in  this  country.  Many  miles  of 
track  have  been  remodelled  by  this  process  in 
Australia. 

Before  the  track  at  Wigan  was  remodelled  the  rails 
were  completely  worn  out.  The  wheel  flange  was 
right  at  the  bottom  of  the  groove,  which  was  only 
.{  in.  deeii,  and  in  some  casi's  less.  A  \  in.  has  been 
drilled  out  of  the  groove  bottom,  leaving  a  new 
groove  J  in,  deep,  which  will  add  at  least  five  ur  six 
year.s'  life  to  this  track,  at  a  cost  of  .£530  per  mile. 
This  has  turned  out  a  great  war-time  saving. 

The  machine  originally  had  a  petrol  engine.  This 
created  a  great  noise,  however,  and  the  machine  now 
runs  with  electric  motors,  with  the  result  that  the 
noise  nuisance  has  been  abolished. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.G.,  price  5s.).— Mr. 
Case  has  done  a  valuablo  work  in  the  writing  of  this 
book. — Soulhport  Guardian, 


ACCEPTANCES  FOR  FORTHCOMING  MEETING  IN  LONDON. 

Appended  is  a  lull  list  of  the  local  authorities  who 
up  to  the  time  of  going  to  press, have  intimated  then' 
intention  of  being  represented  at  the  forthcoming 
meeting  in  Loudon  at  which  the  British  De-Tinning 
Company  will  outline  their  scheme  for  enabling  those 
bodies  in  future  to  ijarticipate  in  the  profit  derived 
from  the  utilisation  of  their  waste  metals.  The  figures 
in  parentheses  denote  the  population  of  the  various 
towns  and  districts. 

Acton  (1)0,000),  Aylesbury  (11,000),  Accrington 
(J5,000),  Bushev  (7,000).  Brentford  (17,000),  Basford 
(42.000),  Harnes  (14.000),  Blackwell,  Buckingham  (3,000), 
Heckenhain  (32,000),  Battersea  (168,0(M)),  Beddington 
and  Wallington  (18,000).  Barry  (5.000),  Colchester 
(14,000),  Chelmsford  (18,000),  Chiswick  (39,000),  Ches- 
liunt  (13.000),  Caterhaiu  (11,000),  Colnc  (26,000),  Colwyn 
Bay  (13,000),  Carshalton  (12,000),  Chattel  is  (5,000), 
I'liiiigford  (8,000),  Chesterfield  (38,(K)0),  Darlington 
..'lO.onil).  Dci)tford  (IIO.OOO),  Davcntiy  (4,000),  Dorking 
(f^,(JO!.»i.  Dover  (44,000),  Dartmouth  (V.OOd).  I'^asthauip- 
-tcad  (.3.000).  Kpsom  (10.000),  Kxiuoutli  (12,000),  ]':dmon- 
lou  (65,000),  J'hifleld  (56,000),  Exeter  (37,OlKl),  Kaling 
(61,000),  East  Ham  (i34.000),  Finchlev  (40,000),  Farn- 
l)oroii.gli  (14,(KI0).  Fu Ilium.  Finsbury  (Ui.OOO),  Folkestone 
v34.0(KI),  Grimsby  (75,(.H10).  Glasgow  (785.(KKI).  Grays 
IIG.OOO).  Greenwich  (05,0(M)).  Guifdfiu-d  (24,000),  Gains- 
li.iroMuli  (21,000),  Tlaniion-on-the-Hill.  Hampton  (,!),tKKt), 
llorshaui  (11,000),  Heiiu'l  Heiupstcd  U'i.OOO),  Hounslow 
(31,000),  Higli  Wycombe  (2<.1,000).  Hereford  (23,000). 
Harwich  _(14.0tM)),  Ipswich  (74.(.I0I0.  Ilkeston  (32,(X)0), 
lichen,  Kingston-njidii-Tliames  i38,000).  Keighley 
(14,0110),  Loughton  (5,0(.)0),  Loughborcuigli  (23,(K)0),  Lutoii 
(.'lO.dilO),  Lewes  (ll,tMX)),  Lichfield  (!t,iKV))  Liiueri<-k 
."id,!  1(10).  London  (City).  i\lalvern  (8,0()U),  Maikct  Har- 
l.oroiigl)  Ot,(K)0),  \larg>itr  (27,0tHl),  "  Morecamhe  (12,(MHI). 
New  iMiildi'ii  (16,()lKl),  Noi-tliauii)toii  (!io,()iK»),  Nordeu, 
.N'uiicatim  (27,(KtO),  Portsmouth  (231.000),  Paddiugton, 
i'urlcy  (3,0tM.l),  Retford  (18,000),  Rochester  (.32,000), 
Kams'ja'.e  (oO,(K)0),  Richmond.  Surrev  (33,(H)0).  Reigate 
(-".MKIO),  Southgate  (34.0tl(.)).  Surbiton  (18.(H)0),  Sutton 
Coldfield  (20,000).  Salford  (232.000),  Swadlincote  (4,000), 
Slougl)  (15,(K)0).  Stroud  (H.OOO).  Southampton  (110.000), 
Scarborough  (37.tKKl),  Southend-tui-Sea  (63,0IK)),  St. 
I'aucras.  Sudbury.  Suffolk  (7,<HM0.  Stoke  Newington 
(51,000).  Stepney  ,(280.0(M)).  Shcringhain  (4.IH)0).  Sutton 
21,(100).  Seaford"  (5.000),  Shoreham-by-Sea  (6,(KHt),  Shef- 
tirl.l  (460,000),  Staplcford  \8,(K)0).  Swansea  (I15,0lMn, 
Swaffhaiu  (3,.5(K»),  Skegness  (4,tKI0),  Tollbridge  (15,(HK1), 
Tunbridge  Wells  (.36,000),  Twickeuliaiii  (20,000).  Ted- 
iliuglon  (16.000),  Worthing  (30.000).  Wallhaiiistow 
(125.000).  Wellington  (m.ikm)),  Watford  (41,000),  Windsor 
(1.3,0(Mi),  Weiubley  (U.i.wiO).  Woolwich  (I21.O00),  West 
Rri  Igeli.nl,  Ware' (6,0(K.l),  Wal.'^all  (02.000),  Wokingham 
(4.000).  Wandsworth  (311.000),  WooiUonI,  Kssex  (10.000), 
Westminster  (City)  (160,000).  Wood  Green  (oO.iKiO). 

THE    SOUTHWABK   WORKS. 

Pressure  on  our  spac  •  makes  it  impossible  to  luiblish 
this  week  the  plans  of  the  de-tinning  wrrks  which  are 
being  erected  at  Southwark.  but  we  hope  to  be  able 
to  include  them  in  our  next  issue. 


Housing  After  the  War. -A  deputation  lo  Mr.  Walkr 
Long  on  Wednesday  from  the  Housing  and  Town  Plan- 
ning Congress  which  met  some  luonths  ago  to  con- 
sider after-the-war  problems,  asked  the  Government  to 
set  aside  £20,tMXi,000  to  make  advances  to  local  autho- 
rities and  other  agencies  to  enable  them  to  provide 
houses  for  the  worknig  classes  at  reasonable  rentals. 
Mr.  Long  replied  that  he  was  not  going  lo  make  any 
announcement  as  to  any  particular  sum.  He  was  not 
at  ail  .sun-  that  twenty  millions  was  even  an  index  of 
what  might  be  required.  If  the  Government  came  to 
the  assistance  of  local  authorities  it  must  Ix;  on  liberal 
lines.  Tliere  should  be  generous  consideration  shown 
lo  country  districts,  because  it  was  vital  to  the  future 
of  the  rai_'e  that  there  should  lie  provision  for  as  many 
as  possible  in  the  country  districts  in  order  to, keep 
occupied  on  the  land  as  large  a  population  as  possible. 
In  regard  to  the  demand  that  the  legislation  iiromised 
bv  (he  Government  in  1013  and  1914  to  amend  the 
Finance  Act  of  1909  in  order  to  remove  an  obstacle  to 
the  building  of  working-class  houses  should  be  carried. 
Mr.  Long  said  that  he  regarded  the  Government  as 
pledged  to  carry  a  measure  of  reform,  and  he  hoped 
tha*  when  it  came  it  would  be  complete,  because  he 
was  confident  that  it  was  necessary. 


September  22,  1916. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invites   the    co-operation  of   SORTBIOB   readers  with  a  view  to  makino   the   information   oiven  under   thit 
head  ai  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Governnitjut  Board  Inquiries"  page. 

BUILDINGS. 

Argyll  C.C — The  Lorn  Di.-trivt  Coinmiltoe  liavo  re- 
ceived an  intimation  tliat  the  Road  Board  will  he  pre- 
pared to  make  a  grant  oi  eS.OOO  for  the  construction 
of  the  bridge  over  the  Coo. 

Margam  U.D.C.— The  ijiu',<tion  of  the  provision  of  a 
public  mortuary  is  under  consideration. 

Morley  T.C. — It  is  proposed  to  construct  a  public  eon- 
venieiico  in  Bridge-street. 

HOUSING    AND    TOWN    PLANNING. 

Knaresborough  U.D.C.  V  Utter  lias  been  received 
from  the  Linal  liovernrin-iii  Board  asking  if  tlic  coun 
cil  had  considered  the  advisability  of  applying  for 
sanction  to  a  scheme  iiiulcr  the  Town  Planning  Ac( 
for  the  preservation  «i  certain  amenities,  and  inciden- 
tally referring  to  th<-  iph'^tion  of  securing  contiiil  of 
the  Kiver  Nidd  and  banks,  as  mentioned  by  the  coun- 
cil in  letters. — Councillni  (."assells ;  Docs  that  mean 
if  we  adopt  the  .\ct  wc  git  control  of  the  river  banks 
as  well  ?— The  chairman  (.Mr.  J.  Stead);  It  swms 
rather  a  remarkable  tluiig,  the  board  now  asking  us 
to  do  sonu'tliing  fur  wlurli  we  made  application  only 
a  month  ago  and  which  was  not  then  <'ntcrtained.  It 
is  the  very  thiliir  we  asked  jiermission  for,  the  obtain- 
ing and  preM-rving  of  I  lie  river  baid<. — The  <<mncil 
sent  the  matter  to  the  I  Mineral  Purposes  Committer 
fi>r  report. 

Sunderland  T.C— Tli.  t..wn  c<.uncii  ■■n  Wcdnoday 
adept. -d  an  iiiHtructien  !■■  the  Health  Conimitl<v  to 
considti  and  report  upon  the  adeipiacy  of  tlu-  hiMising 
priivisinn  in  the  biiiimgh  fm-  the  wi>rking-class  pupu 
latidli. 

MOTOR  TRANSPORT. 

Bradford  T.O.— It  has  b.en  agnvd  In  pur.liasc,  fnr 
L.")IK>.  a  L'-I..n  pctr<.l-dri\cn  li|)  wag.Mi,  for  the  use  of 
the  team   iabuiir  department. 

Elland  U.D.C— .An  esliniale  i.s  to  be  (ibtaiiicd  for  (lie 
e'Miver.-ieri  oi  .i  lim-^e  :niil>olaiice  into  a  iiielni-  .inibu- 
l.inec. 

Littlehampton    U.D.C.       rle-    enuneil     aie    I -ileiiliu 

llie  piin-lia-e  of  ,1    iii..(er   li  I  e  ensile 

REFUSE    COLLECTION    AND    DISPOSAL. 

Dufftown  T.C— Tlu'  surveyor,  Mr.  11.  iMi  Kay,  lias 
lepoiteil   in   favitur  of  .i   "eeklv    eolleclion    of    li<iuse 

lefu-e.     He   sai<l  l\e  tV il  in  the  comse  of  inquiries 

that  eight  or  iiiu';  ashpit-  liad  not  been  cleaiu'd  nut  for 
nine  montlis. 

Tiverton  T.C. — The  Imrnugh  surveyor,  .Mi-.  .J. 
.Siddalls.  reports  that  diiriiii;  the  pa.st  si,\  nioiilbs  waste 
paper  has  oeen  collected  to  the  value  of  t20  ll.s.  2d. 
Tlic  weiuht  of  the  material  was  II  tons  lai  cwt..  and 
llie  cost  of  collc<'tion  and  baling  expenses  UK;  12s.  !id  . 
leaving  a  balance  of  .CI  Is.  5d.  .Ndded  to  Ibi.^  is  the 
.--aving  of  the  cost  of  liaiiling  to  the  ri'fu,-^;  tip-tbirls 
loads  at  2s.  M.—X^^  15-  .  making  a  .saving  on  the  si.x 
iiionti,-  <il  C7  lOs   M 

ROADS    AND    MATERIALS. 

Blackburn  T.C  .\  -nli  ennnmttcc  lia>  been  a)i 
pniiitwl  to  consider  the  question  of  the  wag<'s  and  re 
organisation  of  fin-,  stre<t   sweeping  dcpartuKMit. 

Holland  C.C — The  ei>iiiic,il  have  sajictioiicd  an  ex- 
penditure of  Vm7  on  tar--prayiiif;  the  Boston  lo  Skeir- 
ness  road,  the  Road  Hn;iid  having  ajrreed  to  <'ontribute 
41)  i»er  cent  of  tlie  cost.— It  has  been  deciih  d  tn  a]ipeal 
for  exemption  from  military  service  for  Mr.  .\.  \V. 
Llovfl,  the  surveyor  for  South  Holland. 

Kiveton  Park  R.D.C — The  Loral  Government 
Board  were  at  a  recent  lowting.  criticised  by  the  cou7i- 
eil  for  refusing  ])erniission  to  improve  Leopold-stre«,>t, 
Dinnington,  the  cost  of  which  the  owners  of  property 
in  the  street  have  oftVrt'd  to  meet. — The  chairman 
described  the  thoroughfare  as  a  quagmire,  but,  the 
Local  (Government  Board  expressed  the  opinion  that 
this  was  not  a  fitting  time  for  street  improvement, 
even  though  there  would  be  no  cost  to  the  ratepayers. 


Linlithgowshire  CO.— Strong  protests  were  made 
at  the  Linlithgow  Dwtrict  Committee  on  Monday  on 
the  subjec't  of  the  heavy  motor  char-a-banc  traffic  on 
tiie  Queensferry  to  Kdinburgh  road.  It  was  stated 
that,  wb.ile  £.3.(M)0  had  recently  been  expended  on  the 
repairing  of  this  road,  it  had  Iw^n  reduced  again  to  a 
very  bad  condition  l)y  this  traffic.  It  was  aiireed  that 
•itejis  should  be  taken  to  have  the  motor  traffic 
modified. 

Rhyl  U.D.C — Tile  council  have  decided  to  accept 
a  tender  of  L'27i»  for  providing  screens  on  the  fore- 
shore for  preventing  sand-drift,  but  they  have  declined 
lo  accept  the  only  tender  received  for  removing  the 
remains  of  last  winter's  huge  drift,  insti'Ucting  the 
surveyor,  Sir.  A.  .V.  Goodall,  to  obtain  prices  for  plant 
and  the  cost  of  removing  tlie  accumulation  by  local 
labour. 

Taunton  T.C— The  Streets  and  Highways  Com- 
iiiiitee  staletl  that  the  Somerset  County  Council,  when 
making  payment  for  Iho  maintenance  of  the  main 
roads  in  the  borough  during  the  year  ended  Jlarch  ,'ilst 
last,  deducted  the  sum  of  £8.5  front  the  amount, 
claimed  by  the  corp(U'at  ion.  This  step  was  c(uisequent 
upon  a  comiuunicati<u)  received  from  the  council  last 
yiar,  when  it  was  suggested  that  a  saving  <'ould  be 
effected  if  the  roads  were  scarified  by  mechanical  means 
instead  of  by  hand  labour,  the  suggestion  being 
supplemented  by  an  intimation  that  the  cminty  autho- 
rity wiMild  in  fiitiiiv  only  be  prepared  to  ))ay  for 
scarifying  ujinii  I  he  basis  of  the  proper  cost  per  supcr- 
fi<-ial  yard  of  effect  iv<'  steam  scarifying.  The  town 
council  in  the  circumstances  have  apiiealed  to  (he 
Local  (iovcrniuent  Board  to  determine  llu'  amount  of 
the  payment  In  be  made  by  the  county  council  in 
res|iccl  nf  (he  ma iiileiiaMce  of  (lie  main  roads  in  the 
borough  duriiij;  (he  pasi   year. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Belper  R.D.C.  Ii  Iim^  been  agivd  to  inform  the 
Local  (Jovi'rnmcnt  Hoard  lliat  (he  works  con(<-inpla(ed 
by  the  ciMincil  afl.T  (he  war  will  include  (he  Allestfee 
Kridgc,  Crick,  and  Horsley  Wnodhouse  seweiage 
selieiiie-,    ,-ni<l   tlu'   .\lles(re<i  Water  supply. 

Stockbridge  U.D.C -Tile  surveyor,  Mr,  (!.  W. 
IJaKye,  has  been  iiist  rucled  to  report  mi  (he  proposed 
sewerage  exlcusion  a(  Hawlhmn  Hrook.  ;iiid  on  tlu' 
i|iii-'-(ioii  of  sewage  disposal, 

Weston-super-Mare  U.D.C  —  The  lonncil  have 
.id'iplecl  a  SI  heme  piepar«'d  by  I  he  surveyor,  Mr. 
II.  .\.  Brown,  for  dealing  with  (he  present  unsatis- 
fac(iu-y  condKioii  of  tho  Milton  sewage  immping 
station.  The  work,  which  involves  the  erection  of 
a  new  station  on  an  adjoining  site  and  the  provision  of 
ejcctiirs  operated  by  eom)n-esscil  air  from  the  water- 
works pumpini:  .-(adon.  will  be  coiiiiiieneed  as  soon  us 
possible. 

WATER.    GAS,   AND  ELECTRICITY. 

Brighton  T.C— The  Lighting  Committee  have  sub- 
mitted a  repor(  on  a  proposal  to  h>ase-  a  site  at  the 
electric  pow<r  station  at  Shoreham  Harbour  lo  the 
British  Coalite  Coiupan.y,  Limited,  for  the  (reatiucnt 
of  coal  fnr  tlu'  prodiictinn  of.  a  high-grade  smokeless 
fuel  and  nthei-  dislillates  Used  largely  in  tile  maiui- 
factnre  of  dyes,  high  explosives  and  oils.  The  com- 
pan.v  propose,  in  return  for  the  concession,  to  sell 
to  (he  i-or]ioi-a(  i(Ui,  a(  a  low  rate,  a  large  surplus 
voluiiu'  of  gas  of  good  calorific  value,  suitable  for  firing 
boilers.  The  enrporatioii.  would  have  (o  <'.\pcnd  at 
least.  L'T.'jO,  jiliis  the  co!,t  of  liipes,  to  adapt,  a  seitiou 
of  (heir  prewni.  boih'rs  for  bunting  gas  instead  of 
coal,  and  it  is  estimated  tiiat  by  so  doing  a  reduction 
of  jibniit  oiie-half  in  (he  cost  for  ftud  for  the  ))roduc- 
lioii  of  (he  units  (iius  geiiprated  will  bo  effected. 

Goole  U.D.C-  It  has  been  decided  to  increase  the 
|iri(Mr  of  gas  to  ordinary  consumers  from  .'is.  (id.  to 
.'is.  i)d.  per  1,(KX)  cubic  feet. 

Nelson  T.C. — Negotiations  are  proceeding  with  the 
-Ministry  of  .Munidoiis  with  respect  to  th<'  ins(alla(ion 
of  a  benzol  recovery  )dant  and  rotary  washer-scrubber 
a(  the  Brierlicld  Works.  The  department  were  un- 
awar*'  that  vertical  retorts  were  instalh'd  at  the 
works,  and  they  asked  that  samples  of  tar  should  be 
forwarded   to   tlie   technical    expert    in    London    for 
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analysis,    prior    to   the   installation    being   proceedod 
with. 

Preston  R.D.C. — The  question  of  the  proposed  sup- 
ply of  50,000  gallons  of  water  daily  to  new  works  of 
Leyland  Motors.  Liiriited,  at  Farington,  has  been 
referred  to  the  Water  Committee. 

Weston-super-Mare  U.D.C. — A  special  committee 
has  been  appointed  to  consider  the  desirability  of 
carrying  out  certain  suggested  improvements  at  the 
waterworks  pumping  station. 

Kirkcaldy  T.C. — The  town  council  have  decided  to 
engage  Sir  John  Snell  to  iieport  on  the  whole  question 
of  the  supply  of  electricity  in  the  burgli. 

Halstead  U.D.C— Upon  the  suggestion  of  the  sur- 
veyor, I\Ir.  J.  K.  Payers,  it  has  been  agreed  to  instal 
a  water  level  indicator  at  the  main  pumping  station, 
.for  the  guidance  of  the  engineer,  and  an  indicator 
and  recorder  in  the  office  for  the  cliecking  and  record- 
ing of  water  levels  and  working,  of  engines  and  pumps. 
It  is  proposed  to  include  a  sum  of  £90  in  the  esti- 
mates to  cover  tlie  cost. 

MISCELLANEOUS. 
Buckie  T.C. — The  town  council  have  provisionally 
resolved  to  schedule  the  following  works  among  the 
schemes  to  be  carried  out  after  the  war :  (1)  Comple- 
\\on  of  original  scheme  of  harbour  extension;  (2)  pro- 
vision of  workmen's  houses;  (3)  paving  of  Low-street 
and  Connnercial-road. 

Esher  and  the  Dittons. — On  the  ground  of  the  higher 
cost  of  living,  the  eighty-two  workmen  in  the  outside 
department  of  Mr.  H.  C.  Fread,  the  surveyor,  have 
hitherto  received  a  work  bonus  of  2s.  a  week  each. 
This  has  now  been  increased  to  4s.  per  week. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sdrvbiob  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 
INQUIRY  HELD. 
Neath  T.C.  (SeptemlDer  13th.  Mr.  George  L.  Pepler.) 
—This  was  an  inquiry  into  an  application  for  authority 
to  prepare  a  town  pliinning  scheme,  with  reference 
to  an  area  situate  within  the  parish  of  Llantruit  Lower 
in  the  adjoining  rural  districts.— The  town  clerk  (Mr. 
Edwin  C.  Curtis)  and  the  borough  engineer  (Mr.  D.  M. 
.Jenkiris)  represented  the  corporation,  and  gave  the 
i.eeessary  explanations  and  evidence  in  support  of 
the  application.  The  chairman,  clerk  and  engineer 
of  the  Neath  Rural  District  Council,  also  attended,  to 
support  the  aijplication.  This  is  the  second  applica- 
tion made  by  the  corporation  under  the  Housing  and 
Town  Planning  Act,  and  the  additional  area  now  in 
question  is  intended  to  be  combined,  under  one 
scheme,  with  the  area  within  the  borough  for  the 
town  planning  of  which  the  authority  of  the  I.oial 
Government  Board  has  already  been  obtained. 

APPLICATION  FOR  LOAN. 

Blackburn     T.C — £lii,450     lor     the     cnii:iiletion     of 
Par.^ona.tre  reservoir. 

LOANS  SANCTIONED. 

Bradford    T.C — e;{,70ij    fur    the    purchase    of    tliiec 
electric  tipping  wagons. 

Leeds  T.C — £20.000  for  electricity  mains,  and  £J5  llilO 
for  new  suli-stations. 

Wembley  U.D.C.-£667  for  the  Ealing-road   improve- 
ment. 

FORTHCOMING  INQUIRIES. 

SEPTEMBER.  £ 

20. — Wigan.     For     works     of     sewerage     (Mr. 

W.    O.    E.    Meade-King) 3,.515 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

SOMERSET  COUNTY  COUNCIL.  ' 

^  Wanted,  Temporary  Jiunior  A.ssistant,  ineligililc  fur 
the  .A-rniv.  Candidates  must  be  neat  draughtsmen, 
and  should  be  able  to  make  surveys  and  take  'evels. 
Salary  £80  per  annum.  Applications,  stating  a;.'c. 
qaalifications  and  experience,  should  be  accompanied 
by  copies  of  not  more  than  three  testimonials,  and  be 
sent  to  the  undersigned,  endor.sed  "  Junior  Assistant." 
GORDON  R.  FOLLAND. 

Acting  County  Surveyor. 
Wells,  Somerset.  '  (3,104) 


PERSONAL. 

Police-constable  Longhurst  was  at  Bow-street  on 
Monday  presented  with  £10  for  descending  a  main 
sewer  at  Woolwich  and  rescuing  a  man  overcome  by 
gas. 

Mr.  H.  Lee  Jones,  assistant  borough  surveyor  of 
Denbigh,  has  been  appointed  surveyor  and  inspector 
to  the  Elland  Urban  District  Council,  in  succession 
to  Mr.  F.  W.  Tillotson. 

Mr.  F.  Philip,  road  surveyor  to  the  Ellon  district 
of  the  Aberdeenshire  County  Council,  has  had  his 
salary  increased  from  £185  to  £200,  and  his  allowance 
for  travelling  expenses  increased  to  £10. 

Messrs.  J.  Prisk,  J.  Williams,  and  J.  R.  Cummins, 
surveyors  to  the  Helston  Rural  District  Council,  have 
been  granted  increases  of  salary  for  the  duration  of 
the  war  "  or  until  the  resumption  of  normul  prices." 

Mr.  Wentworth  Jones,  borough  surveyor  and  inspec- 
tor of  nuisances  of  Tlietford,  has  joined  the  Army. 
The  town  council  have  resolved  to  keep  his  position 
open  for  him  until  the  expiration  of  the  war,  and  make 
him  an  allowance  of  £1  per  week. 

Mr.  E.  Holloway,  surveyor  and  sanitary  inspector  to 
the  Evesham  Rural  District  Council,  has  been 
appointed  a  surveyor  to  the  Royal  Flying  Corps,  and 
the  council  have  ajjpointed  Miss  McConnell  surveyor 
and  inspector  temporarily  at  a  salary  of  £2  per  week. 

Lieutenant  Herbert  James,  of  Birmingham,  who 
won  the  V.O.  at  Gallipoli,  figured  prominently  in  the 
illustrated  journals  in  connection  with  his  marriage 
last  week,  at  Stoke  Damarel  Parish  Church,  to  Miss 
Gladys  Beatrice  Lillierap.  The  bride  is  the  eldest 
daughter  of  Lieutenant  F.  W.  Lillierap,  R.E.,  who  was 
formerly  water  engineer  to  the  Devonport  Cor- 
poration. 

Corporal  Thomas  Oldroyd,  of  the  l/2nd  Bucks  Terri- 
torials (who  was  a  clerk  in  the  surveyor's  office  at 
High  Wycombe),  has  beeii  recommended  for  the  Mili- 
tary Medal.  A  report  by  Captain  and  Adjutant  G.  E. 
W.  Bowyer  concerning  Corporal  Oldroyd  reads  as  fol- 
lows: "On  July  19,  1916,  he  worked  for  six  hours  under 
fire  in  communication  trench,  mending  v^ires,  and 
established  communication  a  few  minutes  iiefore  the 
attack  started,  and  continued  to  work  inslrument?  in 
front  line  luider  heavy  fire.  It  "was  solely  due  to  this 
that  successful  communication  was  maintained 
between  front  line  and  Battalion  Headquarters 
tbro\i.chout  the  attack." 


BARTON  HILL  BATHS.  BRISTOL.* 

By  H,  W.  Harding, 
Chief  Engineering  Assistant,  City  Engineer's  Office. 

One  of  the  most  interesting  sections  of  this  estab- 
lishment is  the  bath  compartment,  known  as  "Kane's 
Baths,"  introduced  into  this  city  by  the  present  super- 
intendent of  the  Bristol  Corporation  Baths. 

The  special  feature  of  this  bathing  compartment  is 
that  the  bathroom  is  kept  separate  from  the  dressing- 
room,  as  it  is  claimed  that,  whether  slipper,  spray  or 
needle  baths  are  the  cleansing  medium  employed,  it 
is  essential  tliat  the  bathing  compartment  should  be 
n.aintained  at  a  considerably  higher  temperature  than 
the  dressing  compartments,  both  as  a  means  of  more 
thoroughly  cleansing  the  body  and  as  a  preventive 
of  chills  tci  the  bather.  In  addition  to  this  the  bather 
is  able  to  employ  a  continuous  flow  of  clean  water, 
the  soiled  water  immediately  running  away. 

The  system  consists  of  a  specially-designed  bath- 
loom,  lined  with  white  glazed  bricks,  in  which  are 
placed  the  bath  comparfmenta,  fitted  with  slipper, 
spray,  shower  and  needle  baths,  or  a  combination  of 
each,  separated  from  a  series  of  dressing  rooms, 
situated  on  either  side,  each  opening  direct  on  to  a 
gangway  communicating  with  each  Ijath  compartment. 

Arrangements  are  made  for  the  heating  of  these 
rooms  so  that  an  ample  supply  of  fresh  warm  air  is 
delivered  to  each  liathroom,  at  a  temperature  of  110 
dec.  Fabr.,  and  to  each  dressing-room  at  65  deg.  Fahr. 

The  heating  medium  is  a  steam  tubular  heater,  and 
high  oressure  iilower,  fitted  with  electrical  induction 
motor,  placed  in  the  chamber  below  the  bathroom, 
which  can  be  worked  by  the  attendant  above.  Ex- 
lifiust  gratings  and  flues  provided  in  the  adjoining 
walls  (capable  of  adjustments  to  sui*.  any  conditions) 
connect  up  to  a  ventilating  turret  on  the  roof. 

Lavatory  basins  are  provided  in  each  bathing  com- 
pnrtment. 

•  Extracts  from  paper  submitted  at  the  Southern  District  meeting  of 
the  Institution  of  Municipal  and  County  Engineers,  held  al  Bristol  on 
Saturday  last. 
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SOME  RECENT  PUBLICATIONS.* 

Waterworks  Handbook.  By  Alfred  Douglas  FJinn. 
Boliert  Spurr  \Ve?ton  :md  Clinton  Lathioi>  Boiipit. 
^Fir.~t  edition.)  Thii>e  l.undred  and  eleven  tables 
and  411  illustrations  Price  $G.  New  York: 
MeGraw  Hill  Book  C'l^inpauy. 

This  handbook,  just  juihlished,  is  a  conn>endium 
of  data  of  every  sort  tor  the  waterworks  siiperin- 
inteudent,  designing  enL'ineer,  analyst  and  insjiet-tor. 
It  is  in  no  sense  a  text-l.ook,  although  it  contains  a 
vast  amount  of  information  from  whioh  the  teaolier 
may  abstract  valuable  .ssons  for  his  students,  and 
with  which  lie  may  illustrate  the  principles  of  the 
science  of  waterworks  enij.neering.  It  is  not  a  formal 
treatise,  alUiough  the  vnrious  subjects  are  taken  up 
in  orderly  fashion  so  as  to  make  the  book,  as  nearly 
as  possible,  self-indexing.  It  is  a  handbook  in  which 
the  separate,  .self-contained  paragraph  is  the  \mit, 
each  paragraph  bearing  a  conspicuoiis  explanatory 
heading.  As  for  the  sulijeot-matter,  it  is  taken  from 
a  great  variety  of  sources,  old  and  new — from  text- 
Inioks,  engineers'  reports,  scientific  papers,  specifica- 
tions, and  even  from  trade  catalogues.  References 
to  the  original  sources  are  usually  given,  so  that  the 
volume  is  a  guide-bi».k  as  well  as  a  handbook. 
Naturally,  the  authors  luive  drawn  largely  fromtheii 
own  experience,  and  in  this  respect  the  experiences 
of  the  senior  author,  Mr.  Flinn,  as  deputy  chief  engi- 
neer of  the  city  of  New  Ymk  have  been  unique  among 
modern  writers  on  water  supply.  Mr.  Flinn  has  not 
only  been  famUiar  with  the  details  of  this  greatest 
of  modern  water  supply  undertakings,  but  he  has 
himself  been  a  large  factor  in  the  organisation  of  the 
work.  Many  of  the  ideas  embodied  in  the  specifi- 
cations of  the  Board  of  Water  Supply  are  given  in 
abridged  form  in  the  bandbook. 

The  book  is  divided  into  five  parts,  which  treat  re- 
spectively of  sources  oi  water  supply,  collection  of 
water,  transportation  and  delivery  of  water,  distri- 
bution of  water,  and  the  character  and  treatment  of 
water. 

Part  I.,  comprising  seventy-three  pages,  is  devoted 
to  rainfall  evaporation,  stream  flow,  and  ground 
water.  For  the  most  jiart  these  topics  are  described 
along  the  usual  lines,  hut  the  chapter  devoted  to 
evaporation  is  particularly  complete.  The  chapter 
on  run-off  and  stream  finw  contains  tables  showing 
•the  relation  lietween  rainfall  and  run-off  of  represen- 
tative watersheds  in  tin-  eastern  part  of  the  United 
States.  This  cliapter  is  -nuiewhat  incomplete,  in  that 
it  does  not  include  sonjf  .>f  tEe  most  recent  applica- 
tions of  the  laws  of  chance  to  rainfall  and  stream 
flow. 

Part  H.,  on  the  collection  of  water,  covers  197 
pages,  and  includes  chapters  on  intakes,  reservoirs, 
nia.sonry  dams  and  rock-fill  dams,  wells  and  infiltra- 
tion gallerie^.  Of  the.so  chapters,  that  on  masonry 
dams  is  the  most  complete.  It  is  an  excellent 
treatise  on  tlie  subject,  containing  many  illustrations 
of  high  masonry  dams.  The  chapter  on  wells 
describes  the  common  methods  of  drilling  wells,  the 
use  of  t+'.st  wells,  and  tin-  air-lift  method  of  pumping 
water.  The  chapter  on  infiltration  galleries  is  dis- 
proportionately short. 

Part  III.,  on  the  transportation  and  delivery  of 
water,  covers  112  pages,  and  discusses  in  an  exc€llen,t 
way  the  construction  of  aqueducts  and  steel  and 
wooden  pipes.  These  chapters  contain  many  facts 
derived  from  the  author  -  experience  in  the  construc- 
tion of  the  Catskill  aqii'  'luct. 

Part  IV.,  on  the  distribution  of  water,  is  the  longest 
section  of  the  book,  covering  263  pages,  and  contain- 
ing twelve  chapters.  It  treats  of  cast-iron  pipes,  and 
special  fittings  as  used  in  distribution  systems,  water 
meters,  pumps,  distributing  reservoirs,  standjjipes 
and  tanks.  There  are  also  chapters  on  water  con- 
sumption and  hydraulic  computations.  There  are 
four  miscellaneous  chapters  on  masonry  and  puddle, 
conversion  tables,  and  miscellaneous  topics. 

Part  V.  relates  to  the  character  and  treatment  of 
water.  The  chapter  on  >  liaracter  of  water  contain? 
tables  showing  the  chemical  and  biological  character 
of  water  from  different  -ources,  such  as  rain  water, 
river  waters,  lake  water.-,  and  sea  water.  Under  the 
heading  Inspection  of  Sources  of  Water  Supply,  rules 
and  regulations  governing  the  control  of  watersheds 
are  given.  There  are  short  chapters  on  storage  and 
sedimentation.   Tliechapter  on  aeration  and  chemical 

*  Any  of  the  publicatiorifl  reviewed,  or  referred  to  as 
received,  will  be  forwarded  b.v  the  St.  Bride's  Preys,  Limited, 
un  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 


treatment  is  more  cumplete  than  the  preceding,  and 
describes  the  various  chemical  processes  u-sed  for 
coagulation  and  dis  ufoction,  together  with  various 
devices  now  used  f<ir  applying  chemicals.  There  is 
a  short  chapter  on  water  softening.  The  chapter  on 
filtration  descrilies  the  various  methods  now  used, 
and  gives  tables  of  data  relating  to  some  more 
important  slow-  sand  filter  plants  and  mechanical 
filter  plants  used  in  .\merica.  This  chapter  also 
ciuitains  the  .standard  forms  for  filter  istatistics  recom- 
mended by  a  comiiiittee  of  the  New  England  Water- 
works Association.  The  last  chapter  of  the  book  is 
a  resume  of  the  standard  methods  of  water  analysis 
of  the  American  Public  Health  Association. 

It  would  be  impossible  in  this  brief  review  to  give 
more  than  a  passing  uotice  to  the  different  topics 
included  in  the  "  Waterworks  Handbook."  Suffice 
it  to  say  that  the  eonipilation,  while  not  exhaustive, 
is  unusually  complete,  and  there  is  no  doubt  that  the 
work  will  almost  iiuniediately  find  its  place  on  the 
shelves  of  waterworks  engineers  and  superintendents 
as  a  standard  treatise. 


STREET  PAVING  IN  AMERICA. 


TYPES   OF   SURFACING    RECOMMENDED   FOR    BOSTON. 

A  committee  of  engineers  apjiointed  to  make  recom- 
mendations as  to  the  policy  to  be  followed  in  repay- 
ing the  Boston  city  streets  has  submitted  the  follow- 
ing proposals: — 

Class  1.  Heavy  Traffic  Streets.— Granite  blocks 
laid  on  Portlland  eeineut-concrete  base  not  less  than 
e  in.  in  thickness,  the  joints  to  be  filled  with  Portland 
cement-grout;  in  the  ease  of  excessive  grades,  pitch 
to  1>6  substituted  for  grout  in  the  upper  inch  or  so 
of  the  joints  in  order  to  provide  better  foothold  for 
horses. 

Glass  2.  Main  Arteries.— The  same  type  of  pave- 
ment as  Class  1,  with  a  few  exceptions  where  the 
surroundings  require  a  smoother  and  less  noisy 
surface,  such  as  wood  blocks  or  the  best  grades  of 
bituminous  pavements. 

Class  3.  Retail  Shopping  and  Office  Building  Dis- 
tricts.—Treated  wood-block  pavements,  the  best 
grades  of  bituminiuis  pavements  on  a  Portland 
cement-concrete  base.  At  the  present  time  the  only 
wood  recommended  for  wood-block  pavements  is  long- 
leaf  yellow  pine. 

Class  4.  Residential  Districts  in  the  City  Proper.— 
Treated  wood-block  jiavements,  the  best  grade  of 
bituminous  iiavements  or  Portland  cement-concrete 
pavements,  the  choice  to  Ije  determined  by  the  inten- 
sity and  character  of  the  traffic. 

Class  5.  Suburb  and  Residential  Districts. — 
Cheaper  types  of  bituminous  pavements,  using  old 
macadam  surfaces  for  the  base  where  suitable,  or 
Portland  cement-<'oncrote   pavements. 

Class  6.  Park  Roads  Carrying  only  Pleasure  Traffic. 
— Bituminous  pavements,  using  old  macadam  for  the 
base  where  suitable,  or  Poitland  cement-concrete 
pavements. 


Extra  Cost  of  Reinstating  Roads.— The  Metropoli- 
tan Water  Board,  the  General  Post  Office,  and  the 
Wimbledon  Corporation  have  agreed  to  allow  the  Mai- 
dens and  Coombe  Urban  District  Council  to  increase 
by  '2!S  per  rent  their  charge  for  the  reinstatc>ment  of 
roads  and  footways. 

Seats  for  Wounded  Soldiers. — The  Highway  Com- 
uiittec  of  the  Sheffield  Corporation  have  issued  an 
ajipeal  for  the  loan  or  gift  of  seats  for  the  use  of 
wounded  soldiers.  Up  to  September  14th  approxi- 
mately 100  seats  had  been  given  or  lent  for  this  pur- 
pose. They  are  placed  in  various  parts  of  the  city 
where  soldiers  gather,  mostly  in  the  central  parts  of 
the  town.  They  have  been  found  a  great  convenience 
to  the  men,  and  have  caused  little  or  no  annoyance 
to  the  general  jiublic. 

Universities  and  Engineering. — The  Cheshire  County 
Council  Education  (Vmmittee  have  nv^de  anan.ge- 
nients  with  the  authorities  of.  McGill  University, 
Montreal,  which  will  permit  of  young  engineering 
students  winning  technological  scholarships  in 
Cheshire  going  to  Montreal  to  have  part  of  their  three 
years'  training  at  the  McGill  University.  It  is  under- 
stood that  the  arraii.Liement  is  reciprocal,  and  that 
McGill  students  will  be  accepted  at  English  universi- 
ties for  a  period  of  their  training.  The  concessions 
are  regarded  with  great  interest  in  scholastic  circles. 
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WATER  PURIFICATION. 


COPPER   SULPHATE    TREATMENT. 

A  surces^fiil  (.Miiiiiai!;!!  ai^iimst  ta-sle>  ami 


due 


to  organic  giowtlis  in  the  \vat-er-sii|))ily  of  Ht.  i'aiil, 
Minn.,  vviis  coiuluoted  in  1915,  on  line.s  jecommeiided 
llie  jiievious  year  Ijy  Mr.  Allen  Hazeu,  consulting 
engineer.  New  Y<irk  City.  The  campaign,  .«ays 
Eiii/iiicfriiiij  A'fU'.<,  was  in  direct  charge  of  Mr.  N.  L. 
Hnff,  i)rofe»sor  of  botany,  Univer.sity  of  Minnesota, 
under  Mr.  G.  ().  Hon.se,  general  superintendent  of  the 
St.  Paul  linreau  of  Water.  The  following  infoiination 
is  taken  from  a  pajier  by  Profes-sor  Huff,  read  before 
the  convention  of  the  .\merican  Waterworks  Associa- 
tion, in  New  York  City,  last  June. 

The  water  sui)ply  of  St.  Paul  is  taken  from  a  series 
of  lakes.  A  laboratory  was  established  on  the  lower 
one,  and  a  careful  study  made  of  the  organisms  in 
the  lake  liefore  and  after  treatment  with  coiiper  sul- 
phate. The  lake  as  a  whole  was  treated  three  times, 
at  a  c<ost  of  $180  for  material  and  $17'5U  for  labour 
each  time.  Special  treatment  of  troublesome  coves 
and  .shallows  was  also  made  at  slight  expense.  The 
residt  of  the  treatment  was  a  material  reduction  in 
the  number  of  complaints  of  bad  taste  or  odour  fjom 
consumers. 

Tne  paper  describes  all  the  governing  conditions 
and  gives  the  mode  and  re-sults  of  the  treatment  in 
detail.  In  conclusion,  after  naming  the  various 
classes  of  green  and  blue  algse,  diatoms  and  juotozoa 
found  in  the  water  during  tlie  campaign,  Profes.sor 
Hnff  says;  — 

"With  conditions  under  which  above  treatments 
were  made,  a  treatment  of  one  part  of  copper  sulphate 
in  10,000,000  parts  of  water  remains  effective  for  about 
five  weeks,  after  which  time  the  organisms  present,  or 
many  of  them  at  least,  seem  to  find  conditions  favour- 
able for  their  growth  and  reproduction,  and  if  the 
treatment  is  not  repeated  at  this  time  they  may  in- 
crease again  with  remarkable  rapidity. 

"  Where  quiet  shallow  bays  afford  breeding  i)laces 
for  numerous  organisms,  or  where  any  one  or  more 
organisms  become  abundant  in  small  or  limited  areas, 
local  treatment  or  the  api)lication  of  small  quantities 
of  copper  sulpliate  to  the  iiarticular  sjiot  where  the 
trouble  is  originating  has  been  fomid  very  effective. 
If  careful  attention  is  given  to  such  areas,  and  accu- 
mulations of  organisms  prevented  here,  the  mnrdier 
of  general  treatments  necessary  to  keep  the  lake  clean 
for  the  entire  season  may  be  lowered,  and  the  total 
cost  of  treatments  materially   reduced. 

"  For  treatment  of  very  shallow  bays,  flat  nuiddy 
shores  and  small  ponds  the  use  of  a  hand  pump  sucli 
as  is  used  for  spraying  trees  is  a  practicable  and 
economical  means  of  distributing  copper  suli)hale. 
In  addition  to  spreading  the  solution  in  places  in- 
accessible for  a  boat,  this  method  has  the  advantage 
of  leaving  the  water  unrolled  and  gives  the  organism 
the  full  effect  of  the  copper,  much  of  which  might 
otherwise  be  absorbed  by  mud  and  organic  matter 
stirred  nji  by  a  boat  in  such  places." 


Water  Waste  Prevention  in  Johannesburg. — A  sub- 
stantial reduction  in  the  percentage  of  wastage  of 
water  in  Joliannesburg  is  reported  by  the  town  engi- 
neer, Mr.  G.  S.  Burt  Anarews,  in  his  report  for  the 
year  ended  June  30,  101-1.  The  quantity  unaccounted 
lor  was  13'03  per  cent,  a  decrease  of  2'61  ]ei-  cent  on 
the  previous  year,  and  5'70  percent  on  the  year  1911-12. 
This  result  has  been  brought  about  by  careful  super- 
vision, a  clo.se  examination  of  doubtful  meters,  and 
the  taking  out  of  defective  mains. 

A  Treasure  in  the  Trenches. — "A  week  ago,"  writes 
a  corporal  in  the  A.S.C.M.T.,"  I  dropped  my  'Swan' 
founlain  pen  near  the  trenches  in  the  dark,  and  as 
it  meant  i^retty  certain  sniping  if  I  lit  a  match,  I 
reluctantly  had  to  abandon  it.  This  morning  I  was 
passing  that  way  again,  and  found  my  lost  property 
50  3^ds.  from  where  I  liad  missed  it.  Apparently  a 
bursting  shell  had  blown  it  down  the  road.  I  have 
had  the  pen  in  constant  use  ever  since  the  early  days 
of  the  war.  That  it  stood  the  rough  visage  without 
ever  failing  me,  and  was  as  smooth  in  writing  at  the 
end  as  when  first  I  had  it,  bears  evidence  of  'Swan' 
excellence  and  utility  for  soldiers  at  the  Front." 
Thousands  of  "Swan"  pens  are  being  used  by  our 
men  at  the  Front  and  in  the  Fleet,  and.  in  truth, 
what  more  useful  present  could  be  sent  to  either 
soldier  or  sailor  ?  Our  readers  would  do  well  to  ask 
the  manufacturers,  Mabie,  Todd  &  Co.,  Limited, 
79  and  80  High  Holborn,  London,  W.C,  for  their  free 
booklet  giving  full  particulars. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— Mt.  John  S.  Brodie,  m.inst.c.e..  Borough 
Engineer    and     Surveyor,    Blackpool. 


EAST  MIDLAND  DISTRICT  MEETING. 

Dis/rirt    C/inirman — iVIr.    E.    G.    Maweey,    m.inst.c.e.. 
Borough  Engineer,  Leicester. 


An  East  Midland  District  Meeting  will   be  held  at 
Melton  Mowbray  to-morrow  (Saturday;. 

Programme. 
2.0  i).m.— Meet  at  Colles  Hall,  where  the  members  will 

be  received    by   the  chairman  of  the  urban 

district  council.  Councillor  Sholto  H.  Sikes, 

Esq.,  J. p. 
District  business. 
2..'!0  p.m. — Paper,  entitled  "The  Municiiial  Works  of 

Melton  Mowbray,"  by  Mr.  Edmund  Jeeves, 

.surveyor  to  the  urban  district  council,  to  be 

followed  by  discussion. 
4.0  p.m. — Tea,  by  kind  invitation  of  the  ;'hairman  of 

tiie   council. 
4.30  p.m. — Walk  to  destructor  pumping  station. 
5.0  p.m. — Walk  to  Sewage  Disposal  Works. 
5.45  p.m. — Eetnrn  to  Melton  by  way  of  Cattle  Market. 
(The  distance  to  be  walked  is  about  a  mile  each  way.) 

W.   H.   A.   Court, 

Hon.  Di<tri'i  Surilari/,  pru  lent. 
Borough  Surveyor's  Office, 
Leicester.        '  

NORTH-EASTERN  DISTRICT  MEETING. 

J)hlrid    Chairman— Mr.   J.    P.    Wakeford,    m.inst.c.e., 
City  Engineer^  Wakefield. 


.\    North-Eastern    District   meeting    is    to    be   held 

at  Wath-upon-Dearne  on  Saturday,  September  30th. 
Programme. 

10.15  a.m. — Meet  ;'t  waterworks  pumping  station, 
adjoining  Wath-upon-Dearne  (G.C.Rly.) 
Station,  and  five  minutes'  walk  from  Wath- 
upon-Dearne  Midland  Station.  Proceed  to 
inspect  the  plant. 

10.30  a.m.— Walk  alongside  the  G.C.  Railway  to  the 
new  sewage  disposal  scheme  in  course  of 
construction. 

10.45  a.m. — Proceed  to  inspect  the  sewage  disposal 
works. 

11.30  a.m. — Proceed  by  motor  'buses  from  near 
Messrs.  Stanley's  oil  works  at  Common- 
lane,  along  the  main  road  rid  Barnsley-road 
and  Brampton  to  Wath  Wood  reservoirs  to 
inspect  works  there  recently  carried  out. 
En  route  inspections  will  be  made  of  the 
public  baths,  mortuary,  sections  of  Tarmac 
roads,  and  private  street  works. 

12.45  p.m. — Leave  reservoirs  by  motor  'bus. 

1  p.m.— -Lunch  at  the  Red  Lion  Hotel. 

2.15  p.m. — ^Proceed  to  town  hall,  where  the  institution 
will  be  welcomed  by  the  chairman  of  the 
urban     district    council.    Councillor     Ghas. 
Adkins,  J. p. 
BuKiiiess: 

(1)  Minutes  of  last  meeting. 

(2)  Correspondence. 

(3)  Election    of   executive   committee. 

(4)  Any   other   business. 

(.5)  Orphan  Fund  and  support  from  N.E.   Dis- 
trict. 
(6)  Paper  on  "Notes  of  Municipal  Works  and 
Statistics  in  the, Urban  District  of  Wath- 
upon-Dearne,"     by     Mr.     J.     H.     Drew, 
M.INST.C.E. I.,    M.E.SAN. I.    (Member),    engi- 
neer and   surveyor  to   the   urban  district 
council,   Wath-upon-Dearne,    will   be   dis- 
cussed. 
5  p.m.— Tea  at  the  Red  Lion  Hotel,  by  kind  invita- 
tion of  County   Councillor  Richard   Payne, 
member    of    the    Wath-upon-Dearne    Urban 
District  Council. 


EASTERN  SUB-DISTRICT  MEETING. 

Dhlr'u-t  C/iairmaii— Mr.   H.  T.  Wakelam,   m.inst.c.e.. 
County  Engineer,.  Middlesex. 


An  Eastern  Sub-District  Meeting  (Norfolk,  Suffolk 
and  Cambridge)  will  be  held  at  Stowmarket  on  Satur- 
day, September  30th. 


September  23,  19K\ 


AND  OOUNTT   ENGINEER. 
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Programme. 
II. o»)  a.iu.— Meet  at  tlie  Sknv   Boanl   Room  (Maiktt- 
place),  wlieio  Afr.  A.  E.  E]lis.  j.p..  oliaiiiiian 
of  the  Stownirtrket  Urban   District  Gouiu-il. 
also  chainiuui  of  the  Joint  Sewerago  Com- 
mittee, will  receive  tlie  nifmber.s. 
Read  minuti  s  of  previous  meeting. 
Paper  on   "Municipal   Engineering   Work 
at  Stowmarkot,"   by   Mr.   Gerald   \V.   Ling- 
wood.    (Copies  of  paper  will  lie  sent  to  mem- 
bers who  signify  intention  of  attending.) 
1.0  p.m.— Lunch  at  the  Fox  Hotel.   '{Tickets,  2s.  6d. 

each.) 
2.15  p.m. — Inspect  se\v;i_e  works,  main  sewage  pump- 
iug  station,  waterworks,  electric  liuht  works. 
Combs  electri.-  s<-wage  pumping  station  and 
Combs  waterworks. 
4..'jO  p.m. — Afternoon  tea  at  the  Fox  Hotel,  by  invita- 
tion of  Mr.  C. .  \V.  Lingwood. 
Jou.N  R.  Mbao, 

Hon.  Suh-DUlrkt  Sccniari/. 
Ip-wich 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

GLOUCESTER  MEETING. 

A  meeting  of  the  West. m  and  South  Wales  Districts 
of  the  institution  will  l)e  held  at  the  New  Inn, 
Gloucester,  on  ThiMsday,  September  28tli,  al  throe 
o'clock. 

-\i;i;nda. 
Election  of  district  <liairman. 
Electioo  of  hon.  district  .secretary. 
Programme  of  nicetin.:-  and  visits  for  llie  vear  llil7. 
.\ny  other  business. 

.loHX  Brook, 

Hon.  DisPiui  S^i  i\liirii. 


Salaries  in  New  South  IMales.— A  Sydney  iiie.~sai:c 
states  tJiat  Mr.  Ju.-tic-  Heydon,  in  the  Industrial 
Court,  lias  disniis.sed  llie  application  of  the  I'rofos- 
.-ional  Dfhcers'  Assoiialimi  of  New  Sovitli  Wal(>s  for 
the  ef>n,-titution  of  a  \v,i-e-  board  to  regulate  the  pay 
of  civil  engi'ieers.  arrlntecls,  surveyors,  barristers, 
doctors,  solicitors,  and  Mtlicr  professional  men  in  the 
employment  of  the  Sy.hiey  City  Council  and  olb,  r 
municipal  councils. 


.(•r  25th.— Warblington  Urban 
Mr.  W.  L.  Cooper,  clerk,  H 


IPPOINTMENTS  VUGINT. 

OrPICIiL  AND  SIMILAR  ADVP.P.TISBUINTS  RECBIVRD  HP  TO  4.30  P.M. 
ON    TBDRSDAYS     WILL    BB    ISSKF.rKD    IN    THB    POLLOWINO    DAV'S     ISSUB, 

hut  those  renpon^iblc  fur  thrir  despatch  are  recommended 
to  arrange  that  they  shall  r.  nr/i  THB  ScRVBTOB  oUice  bti  noon 
on  WB0NB8DAI8  to  ensure  tln-ir  inclusion  in  the  weekly  list  ol 
summaries.  Such  adverli.''  inrnts  may,  in  cases  o/  emerocncy 
only,  he  telephoned  {Cilv  -Vo.  1046)  subject  to  later  con- 
firmation Jii/   letter.  

SURVEYOR.— Septeinl 
Di.strict  Council.     £16i» 
Queen-street,  Emsworth. 

GASWORKS  FORE.MAN. -September  28th.^Womb- 
well  Urban  District  (■..muil.  £2  per  week,  plus  4s. 
war  bonus,  with  hoiisi  ,  .  oal  and  gas. — Mr.  Percy  M. 
Walker,  clerk.  Town  Hall    Wombwcll. 

SURVEYOR  AND  INSPECTOR,  OF  NUISANCES. 
— September  .'JOth. — Bm  lnn-/>n-Hiiiiibor  Urban  Dis- 
trict Council.— Mr.  ('■.  II.  Nowcll,  clerk-  Bartoii-im- 
Hiimber,  Lines. 

TEMPORARY  EN(;  I NEERING  ASSISTANT.  - 
September  30th.  —  Cor|.«. ration  of  Bedfoid.  —  Mr.  N. 
Grcenshields,  borout'ii  engineer  and  survev<ir,  To\(  n 
Hall.    Bedford. 

WATER  INSPECTOK,  -September  yotli.— Corpora- 
tion of  Bedford.  40s.  j.ii  week,  with  5s.  6d.  war  boiui>. 
— Mr.  N.  Grecnshield-.  water  engineer.  Town  Hall, 
Bedford. 

SURVEYOR   AND    INSPECTOR.— Octobor   -Jud. 
Llandilo  Urban  Distriil   Council.     C8t)  per   aiiniini.-- 
.Mr.  R.  Shipley  I^ewi-.  .  leik,  Llandilo. 

TEMPtJRARY  INSI'liCTOR  OF  NUfSANCKS.  — 
October  (ith.  —  Chesteifield  Rural  District  Comicil. 
Cl-:j<l-ei4()  per  annum.  Mr.  R.  F.  Hartwright,  clerk. 
Union  Offices,  Che.-teriield. 

TE.MPORARY  CLKIiK.— Somer.set  County  Council. 
eilO  per  annum.— Ml.  Gordon  R.  Folland,  acting 
county  -urveyor,   Well-.  Komer.set. 

TEMPORARY  DIVISMtiN'AL  SURVEYOR.- Somer- 
set Connty  Council.  CII.")  per  anmim. — Mr.  Gordon 
R.  Folland,  acting  county  surveyor.  Wells,  Somerset. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  ahvertisbhbnts  rbceitbd  dp  to  4.30  p.m. 
ON  thdrsdavs  will  bb  inserted  in  the  following  dais  issdb, 
but  those  responsible  lor  their  despatch  are  recommended 
to  arranae  (fiat  thev  sluill  reach  Thb  Sdrvbior  office  by  noon 
on  WBDNESBAis  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may^  in  cases  of  emeroency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 


Buildings. 

HEMEL  HEMPSTEAD.— September  27th.— For  re- 
pairs and  painting  at  the  sewage  pumping  station, 
I'or  the  corporation.— Mr.  W.  R.  Locke,  borough  svu- 
veyor   and   waterworks  engineer.   Town   Hall. 

Engineering:  Iron  and  Steel. 

SELBY.— Septendier  2Gtli.— For  providing  and  driv- 
ing piles  and  fixing  walings.  for  the  Selby  Dam  Drain- 
aiie  Commissioners.-  Tlie  Surveyor,  Lendal-ehaml>ers, 
York. 

MANCHESTER.— Septend)er  27th.— For  the  supply 
of  lx)lts.  nuts  ami  rivets,  and  offers  tor  clean  waste- 
IKiper,  for  the  Cleansing  Committee. — Mr.  R.  William- 
son, superintendent.  Cleansing  Department,  Town 
Hall. 

ST.  AUSTIXL.— September  28tli.-For  tlie  supply 
of  about  1,760  yards  of  5-iii.  or  G-iu.  tast-irou  |>ipes, 
spigot  and  faucet  joints,  in  9-ft.  lengths,  for  the  rural " 
district  council.— Mr.  ,1.  Stephens,  clerk,  St.  Austell. 

MELBOURNE.-September  29th.— For  the  supply 
of  cable,  for  the  city  council. — ^Messrs.  Mcllwraith, 
McEacharn  &  Co.,  Ppty.,  Limited,  Billiter-sqnare 
Buildings,  London,  E.t'. 

(ilSBORNE  (New  Zealand).— October  2nd.— For 
supplying  and  erecting  a  cooling  tower  for  cooling 
the  circulating  wat<'r  used  for  condensing  9,0001b.  of 
steam  per  hour,  for  the  Ixnough  council. — Commer- 
cial Intelligence  Branch  of  the  Board  of  Trade,  7y 
Basinghall-street,  London,  E.G. 

ARGENTINE.— October  13th.— For  the  supply  of 
27,807  metric  tons  of  light  pipes  and  32,164  metric  tons 
of  heavy  pipes  of  cast-iron,  for  the  Ministry  of  Public 
Works.— ("ominercial  Inlelligenco  Branch  of  the  Board 
of  Trade,  7:!  Basinpliall-strect,  London,  E.C. 

Mechanically-Propelled  Vehicles. 

DUBLIN.— Sepleriilier  26th.— For  the  supply  of' a 
motor  van.  for  the  etuporation. — The  Secretary,  Mar- 
kets Committee.  City  Hall. 

BEDDINGTON  AND  WALLINGTON.— October  2iid. 
—For  the  supply  <if  one  3-tou  general-utility  steam 
wagon,  fitted  with  ridilier  tyres,  for  highway  work,  and 
one  3-ton  steam  wagon  for  the  collection  of  refuse, 
for  the  urban  district,  council.— Mr.. S.  F.  R.  Carter, 
eiijiineer  and  surveyoi-,  Wallington,  Surrey. 

Road8. 

t^OUTlI  MIMMS.  September  26th.— For  the  supi)ly 
of  Leicestershire  or  other  broken  granite,  chippings, 
I  last-fuinacc  slag,  L'ravcl.  hoggin  or  building  shingle, 
and  6.0IK)  gallons  of  distilled  tar,  for  the  rural  district 
council. — The  Surveyor,  Potters  Bar. 

LEATHERHl'^AD.- September  26th.— For  the'  sup- 
ply of  broken  granite,  team  labour,  disinfectants, 
brooms,  and  steam  rolling  'and  scarifying,  for  the 
urban  district  council. -Mr.  S.  R.  Drake,  surveyor, 
Leatlu'ihead. 

HOLLINGBOURN.— Seiitcmber  27th.— For  the  suji- 
ply  of  steam  rollers,  for  the  rural  district  council.— 
Mr.  H.  J.  Bracher,  clerk,  33  Earl-street,  Maidstone. 

SUNDERLAND. -September  30th.— Quotations  are 
invitfvl  by  the  rural  district  council  for  the  purchase 
of  a  second-hand  lO-tnn  road' roller  (Aveling  &  Porter), 
with  Morris"  patent  iletachable  scarifier. — Mr.  J.  C. 
Wilson,  clerk,   17  .lolm-street,  Sunderland. 

SEAFORD.--.Septembcr  30th.— For  the  supply  of  500 
tons  of  l.i-in.  broken  granite,  for  the  urban  district 
council.— Mr.  W.  H.  I'awson,  clerk,  3  Clinton-[)lace, 
Seafonl.  . 

SANDGATE.— October  2nd.— For  the  sui.ply  of  GOO 
tons  of  Guernsey,  Leicester,  or  Cornisli  granite,  or 
(Jherbourg  (luartzitc.  evenly  broken  to  a  U-in.  gaiij^e, 
and  600  tons  of  Guernsey,  Leicester  or  Cornish  granite, 
or  Cherbourg  quartzite  chippings,  evenly  graded  to 
i-in.  gauge,  and  free  from  dust,  for  the  urban  district 
council.— Mr.  D.  V.  Howard,  surveyor.  Council  Offices. 

HOVE. -October  Ith.— For  the  supply  of  broken 
stone,  for  the  corporation.— Borough  Surveyor,  Town 
Hall. 
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BEACONSFIELD.— Qotober  25th.— For  the  supply 
of  1,00(1  tons  of  25-in.  and  li-in.  broken  granite,  for 
'lie  urban  district  council.— Mr,  H.  T.  Smith,  surveyor. 
Council   Hall,    Beaconsfield. 

Sanitary. 

DUXDKK.— Septenil>CT  25tli.— For  the  supply  of  dis- 
infectants and  soap,  for  the  corporation. — Dr.  C. 
Templenian,  medical  officer  of  health.  West  Bell-street, 
Dundee. 

SOUTHWICK.— September  25th.— For  the  collection 
of  house  refuse,  for  the  urban  district  council. — Mr. 
E.  Webley,  Town  Hall. 

CHERITON.— September  25th.— For  the  collection 
and  removal  of  house  and  other  refuse,  for  the  urban 
district  council. — Mr.  A.  Atkinson,  jun.,  acting  clerk. 
Public  Offices,  Clieriton. 

HOLLINGBOURN.— September  27th.— For  certain 
works  at  the  sewage  works,  for  the  rural  district 
council. — Mr.  H.  J.  Bracher,  clerk,  33  Earl-street, 
Alaidstone. 

SKIPTON.— September  30th.— For  the  construction 
■  'f  760  lineal  yards  of.9-in,  sewer  and  manholes,  for 
llie  rural  district  coiuicil. — Mr.  A.  Rodwell,  16  Gar- 
grave-road,   Skipton. 

BLEAN.— October  9th.— For  emptying  cc^sijooLs  and 
removing  house  refuse,  for  the  rural  district  council. 
— Mr.  R.  Miles,  Eddington,  near  Heme  Bay. 

Stores. 

HENDON.— Septenil)er  28th.— For  the  supply  of 
broken  granite,  tar-paving  material,  tarviated  granite, 
granite  chippings  and  gravel,  brooms,  shovels,  forks, 
and  carting  materials,  for  the  rural  district  council. 
— Mr.  J.  A.  Webb,  Great  Stanmore,  Middlesex. 

Miscellaneous. 

TILBURY.  —  October  2nd.— The  urban  district 
council  invite  tenders  from  recognised  refuse  destruc- 
tor makers  for  the  construction  of  a  destructor  and 
auxiliary  plant.— Mr.  S.  A.  Hill-Willis,  engineer  and 
surveyor.  Council  Offices,  Dock-road,  Tilburv. 


MEETINGS. 

Secretaries  and  othere  will  oblige  by  eending  early  notice  ot 
datet  ot  tOTthcoming  meetingt. 


SEPTEMBEE, 
23. — Institutiou   of  Municipal   and   County   Eugiueers  :   East 

Midland  District  Meeting  at  Melton  Mowbray. 
38. — Institution      of      Municipal      Engineers :      Meeting      of 

Western    and    South    Wales  Districts    at   Gloucester. 
30. — Institution  of  Municipal  and  County  Engineers:  Eastern 
Sub-District  Meeting  (Suflolk,  Norfolk,  and  Cambridge) 
at  Stowmarket 
30.— Institutiou  of  Municipal  and  County  Engineers  :  North- 
Eastern  District  Meeting  at  Wath-on-Dearne. 
OCTOBER. 
6.— Municipal    Waterworks    Association  :    Annual    Meeting. 
Metropolitan      Water      Board      Offices,       Savoy-court, 
London,    W.C.     2   p.m. 
".-Institution  of  Municipal  and  County  Engineers :  Meet- 
ing at  Watford. 


APPOINTMENTS    OPEN. 

BABTON-ON-H UMBER   URBAN   DISTRICT 
COUNCIL. 
SURVEYOR    AND    INSPECTOR   OF   NUISANCES. 

The  above  Council  are  prepared  to  receive  applica- 
tions for  the  post  of  Temporary  Surveyor  and  Inspector 
of  Nuisances.     Population  about  6,005. 

The  person  appointed  must  be  fully  qualified,  and 
be  ineligible  for  the  Army. 

The  appointment  will  be  made  for  the  duration  of 
the  war  only,  or  until  the  return  of  the  Council's 
[lermanent  Sul•^'eyor,  and  will  be  subject  to  the 
sanction  of  the  Local  Government  Board. 

Applications,  in  own  handwriting,  stating  fully  age, 
qualifications,  salary  required,  and  when  can  com- 
mence duties,  with  copies  of  not  more  than  three  recent 
testimonials,  to  be  sent  to  the  undersigned  so  as  to 
)each  him  not  later  than  the  30th  September,  191(i. 

Canvassing  will  be  a  disqualification. 

G.  H.  NOWELL, 

Clerk  to  the  Council, 
Barton-on-Humber, 
Lincolnshire. 

September  12,  1916.  (3,093) 


CHESTERFIELD     RURAL    DISTRICT 
COUNCIL. 
TEMPORARY    APPOINTMENT    OF 
INSPECTOR  OF  NUISANCES. 
The  above  named  Council  invite  applications  from 
persons,     ineligible     for     military    service,    for    the 
appointment     of     Inspector    of    Nuisances    for     the 
Eckmgton  District,  which  comprises  the  Parishes  of 
Beighton,    Coal    Aston,    Eckington    and    Killamarsh. 
Area;-  13,459  acres.    Population  (1911  census),  22,117. 
Salary  £130,  rising  by  £5  per  annum  to  £140  a  year. 
The  appointment  will  be  subject  to   the  approval 
of  the  Local  Government  Board,  and  will  be  made  for 
the  duration  of  the  war  only. 

The  iterson  appointed  must  hold  the  Certificate  of 
the  Royal  Sanitary  Institute,  and  will  Ise  required  to 
fulfil  all  the  prescribed  duties  of  Inspector  of 
Nuisances  under  the  Public  Health  Acts  and  Regu- 
lations made  thereunder ;  to  assist  in  the  work  of  the 
Council  under  the  Housing,  Town  Planning,  &c..  Act, 
1900,  and  at  all  times  to  carry  out  the  lawful  orders 
and  directions  of  the  Council.  The  appointment  wiW 
\ie  made  on  the  understanding  that  the  officer  will 
reside  at  Eckington,  and  will  devote  the  whole  of  his 
time  to  the  duties  of  his  office. 

Applications,  stating  age,  experience  and  qualifi- 
cations, must  reach  me  by  Friday,  the  6th  day  of, 
October,  1916. 

(By  order  of  the  Council) 

R.  F.  HARTWRIGHT, 

Clerk. 
Union  Offices, 
Chesterfield. 

September  18,  1916.  (3.103) 

UOROUGH    OF    BEDFORD. 

-^    TEMPORARY    ENGINEERING    ASSISTANT. 

Wanted,  in  the  Borough  Engineer  and  Surveyor's 
Office,  a  Temporary  Engineering  Assistant  (ineligible 
for  military  service)  for  the  duration  of  the  war. 

Applications,  in,  candidate's  own  handwriting, 
stating  age  and  salaiy  required,  and  giving  full  par- 
ticulars as  to  experience,  and  accompanied  by  copies 
of  not  more  than  three  recent  testimonials,  to  be  sent 
to  the  undersigned  not  later  than  Saturday, 
Sei^tember  30th. 

Canvassing  will  disqualify. 

N.  GREENSHIELDS,   assoc.m.insi.c.e., 
Borough  Engineer  and  Surveyor. 
Borough  Engineer  and  Surveyor's  Office, 
Town  Hall,  Bedford. 

September  12,  1916.  (3,097) 

"DOROUGH    OF    BEDFORD. 

WATER    INSPECTOR. 

W^anted,  in  the  AVaterworks  Engineer's  Department, 
an  Assistant  W^ater  Inspector  (ineligible  for  military 
service). 

Candidates  must  be  qualified  plumbers,  capable  of 
laying  and  repairing  water  mains,  sen'ices,  fittings, 
&c.,  and  experienced  in  the  management  of  men. 

AVages  40s.  per  week,  in. addition  to  which  a  tem- 
porary war  bonus  of  os.  6d.  pev  week  will  be  paid 
during  the  period  of  the  war. 

Applications,  in  candidate's  own  handwriting, 
stating  age  and  giving  full  particulars  of  experience, 
and  accompanied  by  copies  of  not  more  than  three 
recent  testimonials,  to  be  sent  to  the  undersigned  not 
later  than  Saturday,  September  30th. 

Canvassing  will  disqualify. 

N.  GREENSHIELDS,   assoc.m.insi.c.e.. 
Waterworks  Engineer. 
Waterworks  Engineer's  Office, 
Town  Hall,  Bedford. 

September  12,   1916.  (3,096) 

SOMERSET  COUNTY  COUNCIL. 
Wanted,  Temporary  Divisional  Surveyor,  to  re- 
side in  Long  .Vshton.  Ineligible  for  the  Army. 
Applicants  must  lie  fully  qualified,  experienced  in 
road  making,  manufacture  of  tar-macadam,  and  con- 
trol of  plant  for  same,  surface  tarring,  &c.  Able  to 
control  and  supervise  roadmen  and  keep  detailed 
accounts,  prepare  estimates,  &c.  Salary  to  connnence 
£115  per  annum,  with  £30  per  annum  for  upkeep  of  a 
motor  c.vcle.  Apjjlications,  stating  age.  experience, 
and  accompanied  by  testimonials,  to  Im  sent  to  the 
undersigned. 

GORDON  R.  FOLLAND, 

Acting   County   Surveyor. 
Wells,  Somerset.  (3,101) 


The  Surveyor 

Enb  nDuntdpal  anb  County  Bnatneer. 


Vol.  L. 


SEPTEMBER  29,  1916. 


No.  1,289. 


Minutes  of  Proceedings. 


The  Silence 


For   siMiie   time    past — uud   a 

....  loiiL'  tiino  before   tlio   war   coii- 

ol  the  Engineer.     ,-.P        , 

ditioiis    liecame   au   excuse — we 

luive  dravvu  attention  to  t lie  fact  that  tliere  is  a 
lanieiilable  secretiveiuss  iu  this  couutry  with 
regard  to  the  work  of  the  engineer.  A  mass  of 
information  lia»  been  gatlicred,  great  lesssons  liavo 
bewn  learned  and  great  tiling's  done,  and  the  records 
are  hidden  by  secretive  ]iersons  and  authorities 
wlio  iU'e  mean  eiiougli  U>  ask  why  others  should 
benefit  by  their  work.  'I  lie  result  is  public  ignor- 
ance. It  is  true  that  tii«'  greatest  men  give  the 
records  of  their  life's  work  to  the  world  often 
without  any  reward.  iUii  sucli  is  not  the  general 
rule;  either  we  as  a  nation  , do  not  poesess  the 
gift  of  conveying  our  ideas  to  each  other  in 
written  words  or  we  have  set  up  an  utterly  false 
idea  of  the  merit  of  siiriicc.  One  has  only  to 
read  tlie  ])ages  of  any  tnhnical  civil  engineering 
journal  at  the  present  tnne  to  find  that,  while  it 
is  full  of  well  written  ami  very  interesting  records 
of  American  practice,  woik  often  of  far  greater 
merit  and  of  special  intt  n  st  in  this  country  is  not 
mcnti<jncd.  One  of  the  nifjst -striking  instances 
of  the  lack  of  iuformali' ii  is  in  the  case  of  deep 
borings.  As  far  as  can  be  1,'athered,  most  of  those 
who  sink  borings  in  great  numbers  gather  their 
information  and  keep  it  to  themselves.  If  one 
regards  these  persons  niriely  as  tradesmen  such 
reticence  is  perniissible  ;  it,  however,  they  wish 
to  rank  as  engineers  sucli  reticence  is  not  justified. 
The  real  reason  is  not  far  to  seek.  Tliere  are  too 
many  failures  in  this  imnli-advertised  method  of 
obtaining  water  for  an\  I'lie  interested  to  diu"e  to 
publish  a  full  record.  In  this  case  silence  is 
golden  to  certain  persons,  and  will  remain  so  till 
the  public  arc  educated  up  to  the  point  of  know- 
ing that  a  deep  borin;;  is  always  a  risky  under- 
taking. The  engineers  have  it  in  their' hands  to 
educate  the  public,  and  this  cannot  be  done  by  a 
policy  of  silence.  In  the  first  place  it  is  abso- 
lutely essential  that  the  newest  and  latest  works 
and  methods  should  hr  lieely  described  and  dis- 
cussed. We  also  noi<l  tree  and  open  criticism 
of  bad  work  and  policy.  It  is  useless  waiting 
for  the  Government  or  (lovemment  dcpai-tments 
to  take  the  lead.  Govi  rinnent  departments  are 
advised  by  men  of  nuKl'-rate  attainments,  who, 
having  fijlcn  out  of  the  ranks  of  the  ordinary 
professional  workers,  are  apt    to    be    behind    the 


tunes.  I'urtlier,  the  rhiei  object  of  such  a  depa.rt- 
menL  is  to  bo  on  tlie  safe  side,  and  above  all 
things  to  avoid  laying  itself  open  to  criticism. 
They  will  nob  originate  anything  that  is  not  their 
work.  They  can  ap[ily  the  brake,  but  others  must 
apply  the  motive  power. 

Tliere  is  nob  the  sliglitest  doubt  tiiat  a  great 
deal  of  work  in  this  country,  and  jiartieularly  the 
work  of  local  authorities,  is  very  badly  doaie  by 
ineomi)etcnt  persons.  Men  arc  placed  in  engi- 
neers' positions  who  arc  so  ill-paid  and  so  badly 
treated  that  it  is  imjiossible  for  them  to  caiTy 
out  work  properly.  Further,  no  properly  (jualilied 
engineer  will  work  for  the  salai'y  offered  or  submit 
to  the  treatment.  It  is  equally  in  tlie  interest  of 
the  profession  and  of  the  public  to  deal  with  such 
cases,  and  by  criticising  the  methods  adojjted, 
l)roving  the  waste  of  money,  and  by  forcilily 
objecting  to  engineers'  work  being  handled  by 
incompetent  jiersons  and  interfered  with  by 
ignorant  councillors.  Also  we  should  try  to  render 
the  attitude  of  such  l(x:al  authorities  impossible. 
It  is  the  silence  of  the  engineer  and  the  conse- 
ipient  deep  ignorance  of  the  public  whicli  makes 
bad  work  possible,  and  which  consequently  lowers 
the  position  of  the  district  surveyor  and  the  engi- 
neering profession  as  a.  whole.  The  public  have 
been  educated  to  the  i)oinb  of  knowing  that  a 
medical  officer  must  be  a  properly  (jualifiod  man. 
Why  should  they  not  bo  similarly  educated  in  the 
knowledge  that  an  engineer's  work  is  quite  as 
important,  and  that  he  must  be  properly  qualified, 
jiroperly  jiaid,  aaid  propeily  treated 'i"  The  people 
of  England  are  not  fools,  and  if  they  can  once  be 
educated  to  the  extent  of  understanding  the  folly 
of  allowing  their  money  to  be  wa.stcd  by  in- 
competent pci-sons  they  will  not  be  slow  to  put 
an  end  to  the  system.  Further,  these  are  times 
when  the  public  show  a  keen  interest  in  aJl  engi- 
neering matters,  and  full  descriptions  of  the 
newest  and  best  metlnxls  will  be  readily  compre- 
hended. It  is  therefore  the  duty  of  the  engineer 
to  see  that  the  records  and  results  of  his  work  arc 
brought  forward  prominently,  that  the  errors  of 
the  past  are  made  clear,  that  popular  belief  in 
old  and  discmditod  s> stems  is  removed,  and  that 
the  true  value  of  the  qualified  engineer  is  under- 
stood. Moreover,  the  idea  that  an  engineer  is 
qualified  for  spcciaJ  work  solely  by  some  general 
examination  must  not  be  encotu'aged,  for  this  will 
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merely  lead  to  an  educated  person  of  iucompeteuce 
being  placed  in  a  position  in  wliieh  he  will  bring 
discredit  on  to  the  profession. 

It  cannot  be  too  well  understood  that  an  engi- 
neer is  qualified  by  his  education,  training,  and 
experience  for  the  special  work  which  he  imder- 
takes  to  do.  These  and  nothing  else  are  his  quali- 
fications, and  they  can  always  be  ascertained. 
If  you  want  a  niau  to  make  aeroplanes,  see  that 
he  htis  been  trained  for  that  work  and  that  he  has 
actually  made  aeroplanes.  If  you  want  a  man 
to  act  as  a  municipal  engineer,  sec  that  he  has 
also  been  trained  for  that  work,  and  that  he  has_ 
actually  fulfilled  the  duties  satisfactorily.  No 
other  qualificatiou  can  exist.  Let  the  public  learn 
these  facts,  and  let  engineers  give  support  to  the 
efforts  now  being  made  to  enable  them  to  do  so; 
it  will  give  an  increased  vitality  to  the  profession,  it 
will  give  fresh  energy  to  professional  meetings, 
it  will  give  the  engineer  his  proper  position,  and  it 
will  remove  the  dense  public  ignorance  which  is 
the  cause  of  trouble.  All  this  and  more  can  be 
done,  but  it  will  not  be  done  by  silence. 


Tramway 
Problems. 


The  fifteenth  annual  con- 
ference of  the  Municipal  Tram- 
ways Association,  which  was 
held  in  London  at  the  end  of  last  week,  afforded 
an  opportunity  to  Mr.  J.  M.  McElroy,  the  general 
manager  of  the  ]\Ianchester  Corporation  Tram- 
ways, to  read  a  paper  in  which  he  discussed  some 
of  the  more  important  problems  of  modern  tram- 
way traffic  in  large  cities.'"  These  problems  arise 
principally  in  two  directions.  First,  the  constant 
tendency  of  the  population  to  move  from  the 
centre  to  outer  zones  has  a  vei-y  direct  relation- 
ship to  cheap  passenger  transport  facilities. 
Indeed,  it  may  be  said  that  town  planning 
schemes  and  the  making  of  provision  for  futui-e 
passenger  transport  requh-ements  are  really  pai't 
and  parcel  of  the  same  problem,  and  should  be 
considered  together.  The  second  ■  gi'oup  of 
problems  arises  from  the  fact  that  every  exten- 
sion of  the  means  of  transit  into  the  outer  zones 
adds  to  the  difficulties  of  handling  the  traffic  at 
the  centre.  This  central  congestion  can  only  be 
met  by  the  provision  of  overhead  or  undergroimd 
railways — which  do  not  come  within  the  sphere 
of  the  tramway  manager  or  engineer — or  by 
shallow  subways  into  which  surface  cars  can  be 
run.  The  last  mentioned  are  generally  impractic- 
able owing  to  the  enormous  capital  expenditure 
involved.  It  has  been  said,  indeed,  that  under- 
ground lines  of  any  description  can  only  be 
justified  by  a  dense  traffic  demanding  the  opera- 
tion of  high-S])eed  trains  run  at  very  close 
intervals. 

In  studying  the  problem  in  Manchester — where 
several  of  the  arterial  routes  approaching  the 
centre  of  the  city  have  practically  reached  the 
saturation  point — Mr.  McElroy  caine  to  the  con- 
clusion, after  careful  consideration,  that  the  proper 
course  for  the  coi-poration  to  pursue  to  meet  the 
constantly  growing  requirements  was — before 
attempting  to  provide  underground  facilities,  the 
cost  of  which  is  so  euorrnous — to  improve  and 
make  more  efficient  the  existing  sui'faoe  lines  by 
opening  out  parallel  routes,  by  forming  new 
streets  and  widening  others  at  considerable  cost, 
and  also  by  adopting  tramway  terminals  near  the 
hetu-t  of  tiie  city,  the  latter  being  necessary  on 
account  of  the  narrowness  and  bad  lay-out  of  the 
central  streets.  Mr.  McEl^y  also  had  some  very 
pertinent  remarks  to  make  as  to  the  relative  merits 
of  tramcars  and  motor  'buses.  In  the  past  this 
important  question  has  too  frequently  been  dis- 
cussed from  an  abstract  point  of  view  and  with- 
out reference  to  the  i)articular  purpose  for  which 
the  vehicles  are  intended  to  be  used.  The  truth 
is  that  each  type  of  vehicle  has  its  peculiar  advan- 
tages, and  in*^  the  future  each  will  be  utilised  for 


handling  that  class  of  traffic  for  which  it  is  best 
suited.  The  tramcar,  on  account  of  its  great'cr 
seating  capacity  and  its  ability  to  cope  with  traffic 
of  a  widely  fluctuating  character,  will  be  utilised 
where  heavy  peak  loads  have  to  be  catered  for. 
On  the  other  hand,  where  the  volume  of  traffic  is 
not  great,  or  where  there  is  a  steady  traffic  flow 
throughout  the  day,  motor  'buses  will  probably 
prove  to  be  the  more  suitable  vehicles.  In  some 
instances  it  may  be  found  to  be  advantageous  to 
run  the  two  types  of  vehicle  along  the  same  routes, 
not  in  indiscriminate  competition  and  without 
direct  reference  to  the  requirements  of  the  public 
as  is  the  case  in  London  to-day,  but  by  a  scientific 
adjustment  throughout  the  day  of  the  type  of 
veliicle  to  the  demand. 


Cardigan  Rural 
Surveyor's  Salary. 


The  surveyor  to  the  Cardi- 
gan Eural  District  Council, 
being  we  trust  a  grateful  man, 
will  doubtless  all  the  more  manifest  this  quality 
as  the  outcome  of  a  discussion  at  a  recent  meet- 
ing of  the  council.  When  it  is  stated  that,  as  a 
result  of  these  proceedings,  the  sm'veyor  had  his 
salary  increased  from  21s.  to  25s.  per  week  (in- 
cluding Is.  war  bonus)  little  more  need  be  said 
to  prove  the  progressive  and  generous  spirit 
actuating  the  public  actions  of  Cardigan's  rui'al 
councillors.  The  figures  quoted  stand  for  a 
definite  and  tangible  advance,  and  who  shall  say 
that  this  does  not  imply  progress  ?  They  also 
postulate  something  like  a  pathetic  concern  (of 
which  the  Is.  war  bonus  may  be  accepted  as  an 
incidental  example)  of  the  council  for  the  worldly 
welfare  of  their  officer,  and  who  shall  deny  that 
is  not  distinctly  suggestive  of  generosity '?  Little 
need  have  been  added  to  the  bald  record  of  fact, 
but  for  the  views  to  which  one  or  two  speakers 
gave  expression  in  the  com-se  of  the  discussion. 
It  should  be  explained  that  the  proposer  of  the 
increase  laid  down  the  condition  that  it  was  to 
be  granted  if  the  surveyor  devoted  six  instead  of 
five  days  a  week  to  the  service  of  the  council, 
otherwise  it  was'  to  be  conceded  upon  the  grounds 
that  he  was  entitled  to  it,  that  the  increased  cost 
of  living  affected  him  as  much  tis  anyone  else, 
and  also  that  he  had  done  his  utmost  to  reduce 
the  cost  of  the  maintenance  and  repair  of  the 
highways.  As  against  these  reasons  for  the  pro- 
position it  was  urged  that  to  increase  the  sur- 
veyor's salary  would  be  a  "  wastage,"  especially 
as  "  any  man  could  do  the  woi-k  of  a  highway 
surveyor;"  and  that  an  increase  of  4s.  per  week 
was  excessive — was,  so  to  speak,  a  piece  of  down- 
right extravagance  and  prodigality.  As  showing 
how  perilously  near  to  losing  his  increase  the  sur- 
veyor was,  it  may  be  stated  that  it  was  only 
carried  by  a  majority  of  one,  a  fact  which  will 
doubtless  make  him  chary  of  testing  the  feeling 
of  the  council  for  a  long  while  to  come.  Seriously, 
however,  is  it  not  a  scandal  that  public _  officials 
perfoi-ming  duties  of  recognised  responsibility  and 
importance  should  be  subject  to  such  conditions 
of  service  as  this '?  While  it  may  be  pitiful  that 
such  a  salary  as  21s.  per  week  should  be  accepted 
for  the  discharge  of  professional  work,  it  ig  almost 
des))airing  to  find  that  there  are  still  existing 
public  bodies  which  offer  such-a  paltry  pittance 
to  any  official,  but  more  particularly  to  a  surveyor. 
A  remedy  must  be  found  for  such  an  intolerable 
state  of  things. 

*  *  * 

The  paper  read  bv  Mr. 
Progress  at  y^^^^^^^^.i  j,,,,v,.s,  the  surveyor 
Melton  Mowbray.  ^  .^  ^^^^  Melton  Mowbray  Urban 
District-  Council,  at  the  East  Midland  District 
meeting  of  the  Institution  of  Municii)al  and 
County  Engineers  held  in  that  town  on  Saturday 
last,  shows  that  Wie  district  is  one  in  which  the 
local  authority  has  always  been  alive  to  the 
importance  of  progress- in  sanitary  administration. 
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Melton  Mowbray  is  nn  ;iiuMent  market  town,  and 
in  tlio  o;u-lier  listlf  of  tiic  nineteenth  century  it 
was,  from  the  sanitaiy  jxiint  of  view,  ajiparontly 
no  Wttor  than  other  similar  towns.  For  example, 
])rior  to  the  year  1860  tlure  were  no  sewers,  the 
whole  of  the  drainage  heiiij,'  conveyed  to  the  river 
in  open  watorcoui'ses.  In  that  year  the  first 
drainaije  scheme  was  c:irried  out,  and  this  was 
followed  m  187;5  by  a  scheme  designed  by  Mr. 
Baldwin  Latham,  and  in  IS'.Kl  and  1907  by  schemes 
for  the  improvement  of  tlu>  outfall  works.  Again, 
with  regai-d  to  refuse  dis|  sal,  this  was  for  many 
years  effected  by  the  simple  process  of  tipping 
into  an  old  brick-yard  at  nno  end  of  the  town,  but 
upon  the  nuisance  from  this  primitive  method 
becoming  nioi-e  apparent,  ari'angemcnts  were 
made  fiir  the  erection  of  a  destructor,  which 
started  to  work  in  Fel)niaiy,  1915.  Similar  pro- 
gress has  been  made  witii  i.gard  to  water  supply. 
I'rior  to  1880  the  supjily  was  derived  from  l(->caJ 
wells,  which  gradually  bcraine  unfit  for  use  owing 
to  pollution;  accordingly  in  tliat  year  a  gravitation 
scheme  was  carried  out.  An  underground  spring 
was  trapped  about  3  miles  from  the  town,  an  adit 
was  constructed  to  hold  111(1,000  gallons,  which 
was  then  a  days  sup()ly,  and  cast-iron  mains 
were  laid.  Again,  it  a|i])i  lus  that  in  the  old  days 
the  cattle  markets  weri-  iiold  in  the  streets,  but 
this  became  such  a  nuisanee  that  in  18159  a  special 
Act  of  Parliament  was  obtained  authorising  the 
construction  of  proper  mark-et  buildings  and  the 
levying  of  tolls.  Altogetlur,  Mr.  Jeeves'  ])aper 
contained  a  record  of  excellent  progress,  upon 
which  the  council  and  ii<  .xpfrt  advi-iei-vi  are  to 
be  congratulated. 


In  oin-  last  issue  we  refeiTcd 

<.      .J  Z,         to  the  del mtation  which  recentlv 
after  the  War.  ■.    ,     '        -.r     -n'  u      t 

waited  upon  Mr.  Walter  Long, 

the  President  of  the  l.,o(al  Government  Po.ard, 
in  order  to  bring  to  the  imtiee  of  the  Government 
a  series  of  resolutions  regarding  the  jiroblem  of 
housing  aft^r  the  war,  which  were  adopted  some 
time  ago  by  a  conference  un  the  subject  under  tlie 
airspices  of  the  National  H< .using  and  Town  Plan- 
ning Council.  The  reply  of  the  President  \^s 
eminently  satisfactr>rv,  in  that  it  contained  an 
official  recognition  of  the  tact  that  a  solution  of 
the  housing  qtiestion  lies  at  the  root  of  all  social 
reforms,  and  a  definite  |ir<>inise  to  lay  before  his 
colleagues  in  the  Governtuint  the  case  for  a  grant- 
in-aid  on  an  adequate  scale.  When  the  war  is 
over  there  is  certain  to  be  the  keenest  competi- 
tion between  the  advocate  >  of  variotis  kinds  rif 
srx'ial  reform,  and  there  is  some  danger  that  the 
vital  importance  of  housing  may  be  lost  sight  of 
unless  those  who  are  alive  to  the  real  circum- 
stances take  every  step  Xn  keep  it  in  the  fore-, 
ground.  Curiously  enough,  the  war  has  at  once 
caused  a  practical  cessation  of  cottage  building, 
and  created  a  new  and  powerful  rea.son  for 
improved  housing  accommr)dation.  As  Mr.  Long 
said,  it  would  indeed  be  a  crime  if,  upon  return- 
ing from  the  sufferings  and  discomforts  of  trencii 
warfare,  our  heroes  are  coni|)elled,  owing  to  lack 
f)f  foresight  on  the  part  of  lliose  who  have  remained 
at  home,  to  come  back  to  liomes  that  are  in  many 
cases  barely  fit  for  human  habitation  at  all.  We 
sincerely  hoi)e  that  the  L"">d  words  of  Mr.  Long 
niay  be  si)eedily  translat.(l  into  action  by  tlie 
Government. 


Plane  Trees:  ^he  old  superstition  that  the 

A  superstition.     PF^!''^'."^^'   ^   P'^"^.  ^'T   '"   ^ 

vicinity    ot    awelling-houses    is 

conducive   to  cancer  was   recently  revived   by   a 

resident  of  Claygate,    Sun-ey,   who  wrote  to  the 

Fislicr  and  the  I)ittr>iis  Canicil  complaining  that 

a  i)lanft  tree  on  the  higlnvav  near  her  house  not 

only  obstructed  the  access  of  light  and  air,   but 


also  might  lead  to  the  onset  of  the  disease  named. 
Tjocal  investigation  certainly  revealed  a  curious 
coincidence,  in  that  it  was  discovered  that  tliree 
people  living  in  the  road  in  question  had  died 
from  cancer,  and  there  was  a  plane  tree  outside 
e.ich  house.  But  the  medical  officer  of  health 
pointed  out  that  this  coidd  be  no  more  than  a 
coincidence,  because  plane  trees  are  probalily  the 
most  commonly  used  variety  for  planting  in 
streets,  and  if  the  alleged  danger  were  a  real  one, 
some  districts  that  are  quit«  immune  would  be 
devastated  by  cancer.  The  plane  tree,  which 
llourishes  so  well  in  urban  surroundings,  has,  if 
our  memory  serves  us,  also  been  attacked  because 
it  is  alleged  that  it  sheds  sjiicules  which  are  con- 
ducive to  nasal  in'itation  and  thus  cause  a  kind 
of  hay  fever.  Nevertheless  it  retains  its  ])opu- 
larity.  At  all  events  the  Esher  and  the  Dittons 
Council  do  not  believe  in  the  cancer  superstition, 
because,  although  the  offending  tree  is  to  be 
in'uned  so  that  it  does  not  obstruct  light  and  aii', 
it  is  not  to  bo  removed,  in  spite  of  the  lady 
resident 's  nervousness. 


i'i  'V  sduie  time  past  we  iiave 
Water  Waste.  been  emphasising  the  need  for 
securing  a.  drastic  rexiuction  in 
tlie  general  waste  of  water  which  takes  place 
tiin^ughout  the  country.  The  one  disadvantage 
of  charging  for  \^-ater  by  a  rate  and  not  according 
to  the  amount  consumed,  lies  in  the  tem])tation 
to  cari'less  and  reckless  waste  wdiich  inevitably 
follows  upon  the  knowledge  that  extravagance 
does  not  affect  the  iunount  of  the  quarterly  bill. 
We  are  now  glad  to  find  that  our  efforts  have  not 
been  wholly  in  vain.  At  a  recent  meeting  of  the 
Ossett  Water  Committee  the  engineer,  in  deahng 
with  the  question  of  waste,  quoted  from  our 
columns  in  his  report.  From  a  report  of  the 
meeting  we  observe  tliat  he  read  an  extract  from 
TiiH  SfuvRYOU  emphasising  the  national  im])ort- 
anco  of  economy  in  the  use  of  water  at  a  time 
when  every  penny  saved  means  so  much  to  the 
country.  At  the  following  coimcil  meeting  the 
chairman  of  the  committee  a,sked  the  ratepayers 
to  exercise  economy  in  consumption,  and  to 
notify  any  wastage,  particularly  owing  to  defective 
fittings.  The  ])ublic  do  not  appear  to  realise  that 
every  gallon  of  water  used  has  to  be  paid  for,  and 
other  local  authorities  would  do  well  to  follow 
the  example  of  the  Ossett  Town  Council  in 
officially  calling  attention  to  the  matter. 


Women's  Work 
In  War  Time. 


Tiie  fact  that  an  ,a])plication 
for  membership  by  ,a  woman 
has  been  received  by  the  Insti- 
tute of  Metals  naturally  leads  one  to  reflect  on 
the  possibility  of  similar  applications  being  made 
to  other  engineering  societies.  Hitherto  the  engi- 
neering profession  has  not,  so  far  aa  we  are  aware, 
attracted  women  aspirants,  but  in  these  days  it 
is  well  within  the  bounds  of  possibility  that  this 
may  be  changed.  We  do  not  remember  that  there 
is  anything  in  the  constitutions  of  the  leading 
institutions  which  would  preclude  them  from 
admitting  women  to  membership  if  they  were 
disposed  to  do  so.  The  Institution  of  Municipal 
and  County  Engineers  has  as  yet  no  women 
members,  but  in  Mrs.  Robinson,  who  has  been 
appointed  acting  secretary  during  her  husband's 
absence  on  a<^.tive  service  with  the  H.A.C.,  they 
have  the  distinction  of  being  the  first  engineer- 
ing institution  to  have  a  woman  acting  in  this 
capacity.  Like  her  husband,  Mrs.  Eobinson  has 
considerable  scientific  attainments,  and  holds  the 
degree  of-*Bachelor  of  Science  in  the  University 
of  liOndon.  The  members  generally  will  join  in 
wishing  her  success  in  the  work  she  has  so 
|)luckily  undertaken,  and  a  speedy  and  safe  return 
to  duty  of  Mr.  Robinson. 
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Economical  Sewage  Filter- Bed  Construction. 

The    percolating    filtcr-lied    is    now    a    very    usual   i    effluent  can  be  obtained,  the  aggregate  cost  is  con- 
feature    in    a    sewage    disposal    scheme,    and     where  j    siderable. 
adopted    is  sure  to  be  responsible  for  a  notable  pro-   |       Any  method,  therefore,  of  reducing  the  cost  of  the 
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portion  of  the  cost  of  the  scheme.  It  is  not  at  all  |  construction  of  such  beds  is  worthy  of  close  con- 
a  costly  item  per  unit  of  area,  but  as  it  is  only  by  .-^ideration,  for  a  small  saving  on  each  square  yard 
the    use    of    ample    filter    area     that     a     satisfactory   |    will  mean  an  appreciable  reduction  of  the  total  cost. 
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Yot  it  would  be  very  faJse  economy  to  rediioo  the 
cost  of  the  filter  if  I'y  so  doing  the  efficiency  of  tlie 
bed  is  impaired  or  its  effective  life  sliortened.  If 
the  effluent,  obtaiui  d  i-  not  satisfactory  it  is  no  con- 
solation that  the  beds  were  cheap;  while  to  liave  to 
rewash  the  fjlterinLr  medium  at  the  end  of  every  five, 
or  even  ten,  years  is  lo  be  saddled  with  a  heavy 
maintenance  cost,  us  well  as  to  be  in  constant  risk 
from  an  effluent  of  varying  quality.  Cheapness  is 
not  economy  if  it  reduces  efficiency  or  shortens 
life. 

The  chief  item  of  cost,  of  course,  is  the  filteriut; 
medium,  and  here  local  conditions  are  the  pre- 
dominating factor.  What  is  cheap  at  one  place  is 
expensive  at  another,  and  each  locality  must  make 
its  own  selection  by  the  light  of  local  knowledge, 
assisted  by  reliable  information  as  to  the  relative 
merits  of  the  types  nf  material  available  for  the 
purpose  in  view. 

The  next  item  in  tlie  scale  of  cost  is  what  may  l)e 
called  the  constructional  works — viz..  the  concrete 
floor,  the  false-tile  floor,  and  the  walling.  In  some 
mstaivees  these  works  are  puslied  to  considerable, 
elaboration,  and  represent  .a  heavy  proportion  of  the 
total  cost  of  the  filter-lied.  It  is  here,  if  anywhere, 
that  a  saving  is  to  be  effected,  and  the  only  sure 
guide  of  w^hat  may  or  may  not  l>e  reduced  or  omitted 
is  experience.  - 

In  this  connection  a  recent  report  by  the  borough 
engineer  of  Luton  upon  the  filter-beds  installed  there 
some  years  ago  is  of  interest.  These  filter-beds  were 
constructed,  most  of  them,  in  1910-11.  as  part  of  the 
scheme  then  carried  out  for  dealing  with  the  whole 
of  the  sewage  of  the  borough,  the  remainder  having 
been  added  since  1!)U  to  meet  the  requirements  of  a 
rapidly  arrowing  population.  The  beds  are  all  similar 
in  construction.  Tiny  are  circular,  ItX)  ft.  in 
diameter,  with  a  depth  of  filtering  material  of  6  ft., 
except  in  three  cas<s.  where  the  deijth  is  only  4  ft. 
There  is  no  concrete  lloor  to  the  l>eds.  the  filtering 
medium  being  placed  immediately  upon  the  consoli- 
dated earth.  The  subsoil  is  chalk,  and  this  was 
thoroughly  rolled  with  a  steam  roller  before  the  con- 
struction was  com'meiKed.  The  area  of  the  bed  was 
then  shaped  into  a  series  of  parallel  ridges  and  fur- 
rows, the  ridges  beinu'  25  ft.  apart,  and  having  an 
elevation  of  6  in.  above  the  furrows,  both  fvirrows 
and  ridges  having  an  inclination  of  1  in  2<)0  towards 
the  effluent  drain,  which  passes  the  bed  at  right- 
angles  to  them.  A  shallow  grip  is  then  cut  up  each 
furrow,  and  a  6-in.  stoneware  drain  is  laid  along  it. 
bedded  in  large  clinker.  Every  pipe  of  this  drain  is 
a  junction  pipe,  arul  the  junctions  are  alternately 
right  and  left  hand.  From  each  junction  a  3-in. 
agri<>ultural  drain  pipe,  also  laid  in  a  grip  and 
packed  in  clinker,  runs  up  the  slope  in  a  straight 
lino  from  the  jun<tion  to  a  6-in.  stoneware  drain  on 
the  ridge,  which  is  similar  in  all  resi>ects  to  the 
one  in  the  furrow,  except  that  its  junctions  point 
in  a  rever.se  direction  and  that  it  is  not  sunk  in  a 
grip.  None  of  thf  pipes  are  jointed.  The  floor  of 
the  bed  Js  thus  providetl  with  a  system  of  subsoil 
drains.  The  drains  from  the  furrows  discharge  into 
th(^  main  effluent  drain,  and  tho.se  from  the  ridges 
are  turned  up  at  each  end  and  open  through  the 
•wall  of  the  filtcr-l)eil  to  the  air. 

Uix)n  the  floor  thus  prepared  the  filtering  material 
— in  this  case  it  <'oiisisted  of  London  gasworks 
clinker — is  laid,  grading  and  placing  in  position 
being  done  simultaneously.  The  wall  of  the  bed  is 
formed -simjjly  of  lar.'e  pieces  of  the  material  laid 
as  rough   walling. 

From  the.se  particulars  it  will  be  seen  that  a 
cheaper  form  of  construction  than  that  adopted 
could  not  well  be  devised.  The  report  referred  to 
above  ajipears  to  answer  the  question  whether  this 
construction   is   justified   by   results.    It   states;  — 

"  No.  1  filter-bed  was  opened  and  examined  in  the 
summer  of  1913  after  a  life  of  three  years,  and  a 
report  upon  its  condition  was  then  presented.  This 
year  (1916),  after  l>eing  continuously  at  work  for 
six  years,  the  bed  has  again  been  opened  up  and 
carefully  inspected.  The  drains  w-ere  found  to  be 
perfectly  clear  and  free  from  any  trace  of  solid 
deposit.  The  filtering  material  in  the  top  half*  of 
the  bed  was  quite  <lear  and  contained  no  deposit  at 
all.  Below  this  there  was  a  small  quantity  of 
deposit  to  be  found  on  almost  every  piece  of  clinlwr, 
but  there  was  no  indication  of  the  deposit  being 
anywhere  in  such  quantity  as  to  approach  a  condi- 
tion of  local  silting  up.  Compared  with  the  condi- 
tion found  on  examination  three  years  ago,  there 
can  be  no  question  that  at  present  the  bed  is  cleaner 


than  it  was  thon.  This  would  indicate  that,  the 
depo.sit  present  is  one  which  is  continuously  being 
washed  away  and  continually  added  to  in  the  work- 
ing of  the  filter,  and  is  the  normal  and  natural  state 
of  the  bed,  and  in  no  way  indicative  of  deterioration. 
It  is  worthy  of  note  that  the  particular  bed  examined 
has  teen  in  continuous  use  during  the  past  twelve 
months,  without  even  the  briefest  period  of  rest, 
but  has  worked  night  and  day,  seven  days  a  week, 
at   full  capacity.  ... 

■■  As  you  .are  aware,  the  quality  of  the  effluent 
obtained  has  always  l>eeu  of  the  highest,  and  has 
satisfied  the  Lee  Conservancy. 

"  The  conclusion  arrived  at  is  that  the  bed  is  quite 
self-cleansing,  and  will  continue  to  give  efficient 
service  for  an  iudefinitc  period." 

By  the  courtesy  nf  Mr.  J.  \V.  Tonilinson,  the 
borough  engineer  of  Luton,  we  are  able  to  reproduce 
a  drawing  indicating  the  construction  of  these  filter- 
beds.  We  understand  there  are  twenty  of  them  in 
use  at  Luton,  and  it  will  be  evident  that  .the  saving 
stvnred  by  omitting  the  usual  brick  walling,  fal.se 
and  concrete  floors  nnist  have  been  very  consider- 
able, and.  ajjiiarently,  so  far  as  results  go  up' to 
date  (and  six  years  is  a  fair  period  for  discovering 
defects),  the  filters  are  as  satisfactory  as  any  filters, 
however  constructed,  could  be. 


THE  MAGIC  OF  SEWAGE  DISPOSAL. 


HOW  THE  BACTERIOLOGICAL   TREATMENT  WAS 
DISCOVERED. 

In  his  recently-published  book,  "  Forty  Years  at 
the  Bar,"  Mr.  Balfour  Browne  gives  an  interesting 
explanation  of  how  the  bacteriological  treatment  of 
sewage  was  discovered. 

"  People  who  adopted  sewage  farms  with  systems 
of  broad  irrigation  or  intermittent  downward  filtra- 
tion were,"  says  the  famous  K.C.,  "  really  cleverer 
than  they  knew.  The  Rivers  Pollution  Commission 
in  187U  recognised  that  purification  of  .sewage  did  take 
place  by  passing  it  through  the  pores  of  the  soil,  or, 
as  it  was  thought,  by  filtration.  But  no  one  knew 
how  the  rapid  transformation  of  the  ammonia  of 
sewage  into  nitrates  by  passing  the  sewage  through 
a  few  feet  of  soil  took  place  until  two  French  chemists, 
MM.  Scliloesing  and  Muentz,  in  1877,  made  some 
experiments  with  some  earth  from  the  Paris  sewage 
farm.  They  treated  their  slab  of  earth  with  sewage 
and  found  that  purification  took  placc'.  Then  they 
submitted  the  slab  of  earth  to  the  fumes  of  chloroform, 
arguing  that  if  the  proce.^s  of  purification  was  filtra- 
tion, or  merely  mechanical,  the  chloroform  coidd 
make  no  difference,  but  if  the  purification  was  a  vital 
process,  carried  out  by  means  of  living  organisms, 
then  the  chloroform  would  make  all  the  difference. 
And  it  did.  After  the  earth  had  lieen  submittonl  to 
the  sleepy  finnes  the  sewage  went  through  the  pores 
of  the  sod  unchanged,  for  all  the  bac'tcria  had  been 
put  to  sleep,  and  it  was  only  after  they  recovered 
from  the  chloroform  that  they  recommenced  their 
work  of  disposing  of  the  sewage." 

Mr.  Balfour  Browne  suggests  that  but  for  the  infinite 
labours  of  these  small  lives — more  industrious  and 
even  more  useful  tlran  Dr.  Watts'  "  busy  bee  " — the 
world  would  long  ago  have  been  nothing  but  a  planet 
of  manure,  a  dimg-heap  or  a  cesspool. 

"In  the  Manche.ster  case,"  he  proceeds.,  "we 
learned  to  distinguish  between  two  different  classes 
of  bacteria  which  are  both  required  to  carry  out  the 
complicated  process  of  purification.  One  of  these 
works  in  the  absence  of  air  (very  like  counsel  and 
witnesses  in  committee-rooms  of  the  House),  and 
these  are  known  as  anaerobic  bacteria ;  and  the  other 
lo  which  the  presence  of  air  is  essential,  and  these 
are  called  aerobic  bacteria.  Those  that  work  without 
air  break  down  the  complex  organic  compounds  present 
in  sewage,  while  the  completion  of  the  work  is  left 
to  those  germs  which  insist  upon  ventilation.  In 
Nature,  of  course,  ttiese  two  classes  work  side  by  side. 
In  the  sewage  works  they  are  separated,  and  the  one 
set  works  in  its  laboratory  called  the  septie  tank, 
and  the  other  in  contact  or  double-contact  beds  of 
s]ii'j  or  clinkers,  or  under  sprinklers  which  supply 
the  sewage  which  has  been  prepared  for  them ;  and 
by  this  means  a  pure,  almost  pellucid  liquid  is  pro- 
duced' which  is  incapable  of  putrefaction,  and  can 
be  turned  into  rivers  or  even  more  sluggish  waters 
with  impunity.  This  is  the  magic  of  sewage  disposal, 
and  the  wizards  are  these  small  bacteria." 
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The  Use  of  Motor  Vehicles  in  IMunicipal  Work. 

MECHANICAL   v.   HORSE  TRACTION.— (Conc/us/oo.) 

By  H.  SHAW,  M.iNST.c.E.,  Engineer  and  Surveyor  to  tlie  Ilford  Urban  District  Council. 


[In  the  following  exhaustive  report,  prepared  for  the  information  of  the  Works  Committee  of  his 
council,  Mr.  Shaw  presents  a  mass  of  valuable  facts  and  figures  derived  from  the  experience  of 
various  municipalities,  and  from  his  own  knowledge,  as  to  the  advantages  and  disadvantages  of 
mechanical  versus  horse  traction,  and  discusses  in  detail  each  method  of  propulsion  in  order  to 
enable  the  committee  to  decide  whether  the  council's  work  can  be  carried  out  to  greater  advantage 
by  the  substitution  of  horse  labour  by  mechanical  traction.  The  first  portion  of  the  report  appeared 
in  cur  issues  of  the  15th  and  22nd   inst.] 


At  the  present  time  the  council  own  water  vans 
having  a  capacity  of  350  gallons. 

The  watering  area  is  divided  into  districts,  each 
with  a  street  mileage  of  about  3i  miles.  When  the 
weather  is  fine  each  road  is  watered  twice  a  day, 
therefore  «ich  van  waters  5  miles  of  roads  per  day. 

A  load  of  water  covers  530  yds.  lin.  measurement, 
so  there  are  practically  seventeen,  fillings  required. 

This  work  by  horse  latx)ur  costs  12s.  per  day,  in 
addition  to  which  there  are  the  capital  cost  of  the 
vans,  depreciation  and  maintenance. 

Motor  watering  tanks  have  capacities  from  750  to 
1,000  gallons,  and  in  my  opinion  about  four  times 
more  work  would  l>e  carried  out  by  these — that  is  to 
say,  alx)ut  10  miles  of  roads  could  be  watered  twice 
a  day — total,  20  miles,  if  and  when  required.  I  may 
add  that,  from  information  received  from  otl;ier 
towns,  this  is  a  low  estimate  for  watering  by  motor 
traction.  (iSouthend,  26  miles  per  day,  with  a  bad 
water  supply.     Blackpool,  48  miles  per  day.) 

My  estimate  is  based  on  the  purchase  of  an  800- 
gallon  van,  which  would  only  require  filling  once 
about  every  1,200  to  1,250  yds." 

This  van  would  also  travel  faster  than  a  horse- 
driven  vehicle  when  watering,  and  also  when  travel- 
ling to  a  standpost  for  "fil'  up"  purposes. 

The  approximate  cost  per  day  for  a  motor  vehicle 
would  be^ 


Petrol         

..     1  13    2 

Steam         

..     1  13  11 

Electric      

..     1  13    0 

Petrol-electric      

..     1  10  lU 

SCAVENGING. 

By  the  present  system  of  horse  labour  an  average 
of  three  loads  of  sweepings  are  picked  up  daily  and 
carted  to  the  tips. 

If  mechanical  traction  is  employed  on  this  work 
the  only  time  saved  would  be  in  travelling  to  tip, 
and  as  a  set-off  to  this  there  would  be  the  wastage 
of  the  time  of  one  man — viz.,  the  driver  of  the 
vehicle — as  the  driver  of  a  horsed-vehicle  assists  in 
Iiicking  up.  (I  understand  one  firm  is  about  to  intro- 
duce a  machine  which  it  will  be  possible  to  drive 
from  the  i^ide  to  facilitate  this  work.) 

In  connection  with  scavenging  on  asphalted  or 
granite  pitched  highways,  great  saving  is  being  ex{)e- 
rienoed  in  other  towns  by  the  employment  of 
mechanical  sweei>ers,  and  as  you  will  see  on  the 
previous  pages  of  this  report  the  officials  testify  to 
the  valuable  work  performed  by  these  machines.  At 
Leeds  it  is  said  a  motor  sweeper  equals  the  work  of 
2i  horses,  while  statistics  from  Deptford  Borough 
Council  show  the  "all  in"  running  cost  of  the  motor 
sweeper  for  one  year  to  be  £396  7s.  Id.,  against  the 
cost  for  similar  work  by  horse  labour  as  £665  14s.  3d. 

A  machine  of  this  type,  constructed  such  as  I  have 
mentioned,  could  be,  in  my  opinion,  very  profitably 
employed  on  liighways  in  this  town. 

A  fair  day's  work  for  hor.se-work  would  consist  of 
sweeping  a  distance  equal  to  8  miles  of  highway  one- 
broom  width  (7  ft.),  or  12  miles  of  the  same  width  on 
granite  paved  or  asphalted  highways. 

A  motor  vehicle  would  easily  treble  these  distances. 

My  comparative  estimates  of;  the  running  costs  of 
horse  labour  and  machines  engaged  on  this  work  is — 

Horse  lalx)ur,  12s.  per  day,  to  which  must  te  added 
the  capital  cost  and  depreciation  of  the  machine, 
which  is  the  council's  property. 

Petrol  sweei^er,  £1  7s.  6d.  per  day. 

In  this  instance  I  have  l>een  obliged  to  take  the 
figures'supplied  by  the  Deptford  Borough  Council, 
who  have  a  petrol  sweeper  in  use.  ^ 

You  will  no  doubt  readily  conceive  that  the  ideal 
money,  labour  and  time  saving  vehicle  would  be  a 
combined  mechanical  sweeper  and  collector. 

There  is  one  machine  on  the  market  of  this  kind. 


but  I  have  not  considered  the  same  in  this  report,  as 
I  do  not  consider  the  same  suitable  for  our  macadam 
roads. 

GULLY    AND    CESSPOOL    EMPTYING    AND    CLEANING. 

At  present  this  work  is  being  carried  out  with  horse 
labour  by  methods  of  which  you  are  all  conversant, 
that  of  ladling  up  the  filth  by  manual  labour. 

Tlie  method  I  am  about  to  put  before  you  is  a 
mechanical  one.  A  suction  hose  is  put  into  the  gully, 
the  filth  extracted,  and  the  gidly  cleaned  out  by  means 
of  a  vacuum  process.  The  gully  is  then  partially 
filled  with  disinfectant  solution;  the  wliole  operation 
usually  takes  between  four  and  eight  minutes,  but 
this  time  is  dependable  on  the  solidity  of  the  filth. 

It  is  possible  by  the  present  method  to  clean  out 
an  average  of  thirty  gullies  per  day,  at  a  horse-labour 
cost  of  12s.,  plus  capital  cost  and  depreciation  of 
tank. 

By  means  of  a  i^trol,  steam,  or  electric  motor 
vacuum  emptier  and  cleanser,  it  will  be  possible  to 
empty  about  100  to  120  gullies  per  day,  at  an  approxi- 
mate cost  of — 


Petrol   vehicle 
Steam 
Electric 
Petrol-electric 


...  1  13  2 

...  1  13  11 

...  1  13  0 

...  1  10  10 


In  regard  to  cesspools,  these  can  be  emptied  by  the 
same  process,  and  having  regard  to  the  distances 
between  many  of  the  stopping-places,  great  saving 
in  cost  of  travelling  will  be  effected,  in  addition  to 
quicker  and  more  healthy  actual  working. 

It  is  also  possible  with  this  machine  to  carry  out 
the  work  of  cleansing  manholes  and  flushing  sewers, 
and  at  any  time  the  vehicle  was  not  engaged  on 
either  of  the  previous  services  it  would  be  utilised 
in  the  work 

I  feel  sure  you  will  readily  conceive  the  advantages 
in  this  service,  which  is  not  only  more  sanitary  from 
every  point  of  view  than  the  old  method,  necessitating 
the  employment  of  open  carts  and  hand  scoops,  but 
is  much  quicker  in  its  operations,  and  can  also  show 
a  saving.    These  are  prominent  factors  in  its  favour. 

The  services  set  forth  in  this  report  are  those  I 
consider  stand  out  prominently,  and  show  advan- 
tages worthy  of  your  careful  thought. 

There  are  other  branches  which  might  with 
advisability  be  considered  in  the  future,  such  as  the 
removal  of  house  refuse,  adaption  of  mechanical 
watering  tank  wagons  for  sewer  flushing,  tar-sjjraying, 
light  motor  van  for  conveying  stores  to  schools,  and 
other  public  buildings,  motor  ambulances,  &c. 

Having  dealt  in  detail  with  the  branches  of  the 
service  I  consider  for  the  purpose  of  this  report  most 
imijortant,  I  will  endeavour  to  estimate  the  financial 
saving  to  the  town  by  the  adoption  of  mechanical 
traction. 

Haulage  Work. 

.\bout  7,000   tons  of   material  are   carted   annually 
(in  noruial  times)  for  my  department  in  what  I  will 
term  the  2-niile  area,  and  in  the  figures  already  given 
the  effect  on  this  basis  would  be  as  follows:  — 
Day-work. 

Petrol  vehicle — ^saving  about  £175  over  horse 
lalx)ur. 

Steam  vehicle — saving  about  £166  5s.  over  horse 
labour. 

Electric  vehicle — saving  about  £204  3.^,  4d.  over 
horse  labour. 

Petrol-electric  vehicle — saving  about  £268  6s.  8d. 
over  horse  labour. 

Piece-work. 

Petrol  vehicle — ^saving  alx)ut  £96  5s.  over  horse 
laltour. 

Steam  veliicle — saving  about  £87  10s.  over  horse 
laltour. 
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about    £125 


•Id.   over 


iviiig   aliout    C268   fo.    Sil. 


Electric    vehicle — saving 
horse  Hilxnir. 

Petrol-electric    vehicle 
ONvr  horse  labour. 

Street  Wuforing. 

Petrol  vehicle — saving  aliout  14s.  lOd.  per  day,  or 
£370  16s.  8d.  per  season,  over  horse  labour. 

Steam  vehicle — saving  uU.nit  14s.  Id.  per  day.  or 
£352  Is.  8d.  f>eT  season,  over  horse  labour. 

Electric  vehicle — suving  about  15p.  per  day,  or 
C375  per  season,  over  horse  laboxir. 

Petrol-electric  vehicle — saving  about  17s.  2d.  i>er. 
day,  or  £429  3s.  4d.  per  s.'a.son,  over  hor.sc  labour. 

Sweeping. 
Petrol   sweeper— saving   al>out  8s.  6d.    per   day,    or 
£85  i)er  annum  (at  an  aver  igc  of  200  days  per  annum), 
over  horse  sweeper. 

Gully  and  Cesspool  Emptying. 

Petrol  emptier— saving  about  6s,  lOd.  per  day.  or 
£102  10s.  per  annum,  over  horse  work. 

Steam  emptier — saving  al>o\it  6s.  Id.  per  day,  or 
£91  5s.  |ier  annum,  over  horse  work. 

Electric  emptier — saving  about  7s.  per  day,  or  £105 
per  annum,  over  horse  work. 

Petrol-electric  emptier— saving  about  9s.  2d.  jn-r 
day,  or  £112  10s.  per  annum,  over  hor,=*  work. 

i  therefore  estimate  that  the  provision  of  motor 
traction  in  this  town  would  result  in  a  financial 
saving  to  the  council  of  approximately— 


- 

Petrol. 

Steam. 

Electric. 

Petrol- 
electric. 

Street  watering 
Sweeping  machlue.. 
Gullv,   Ac,  emptier 

£  B.  d 
96    S    0 

37«  16  6 
85    0    0 

102  10    0 

£    s,  d. 

s;  10    0 
.52    1    8 

yl   5  0 

£     B.    d 

125    8    * 
375    0    0 

105    0    0 

£    s.  d. 
2«8    6    8 
429    3    4 

112  10    0 

£iM  U    s 

(.:.;»  !•>   8 

£605    8     i 

tblO    0    0 

Scotstoun, 


The  following  is  a  list  "f  manufacturers  of  motor 
vehicles  to  whom  I  wrot<-  lor  quotations  for  petrol, 
Steam  or  electric  vehicles,  all  to  be  fitted  with  inter- 
changeable bodies  to  arcouimodate  haulage,  slop  or 
liquid,  water  -  tank  b^dit*.  and  gully  vacuum 
emptiers  : — 

Thomycroft  &  Co.,  Limit«d. 

Leyland  Motors,  Limittd. 

T.  Green  &  Sons. 

Fodens,  Limited. 

Clayton  &  Co. 

Garrett  &  Sons,  Limitetl. 

Yorkshire  Commercial  Mi 't'lr  Company. 

National  Steam  Car  Coni|Mny,  Limited  (coke  motor). 

Edison  Accumulators. 

W.  &  F.  Archer. 

Waller  &  Sons. 

Lacre  Motor  Car  Compan. 

Albion    Motor    Car    Coin) 
Glasgow. 

J.  &  E.  Hall,  Limited. 

Tilling-Stevens,  Limited. 

H.  J.  Burford  &  Co.,  Lin 

Commercial  Cars,  Limit<'l. 

Mossay  &  Co. 

Scottish  Commercial  Cars  Company,  Limited. 

Daimler  Company.  Limits  d. 

Straker-Squires,  Limit'  d. 

Dennis  &  Sons,  Limited. 

General  Vehicle  Company,  Limited. 

Wolseley  Motors,  Liniiteii. 

Baker  Electrics  (Wolseli-y). 

Halleys  Industrial  Motoi^.  Limited. 

Alldays  &  Onions. 

Clayton  &  Shuttlewortli.    Limited. 

Mann's  Steam  Cart  and  Wagon  Company,  Limited. 

Alley  &  McLellan.  Limi'd. 

Robey  &  Co.,  Limit<d. 

McCurd  Lorry  Manufai tming  Company,  Limited. 

In  concluding  I  would  likr  to  state  that  I  consider 
the  figures  given  you  migln.  in  fairness  to  mechanical 
traction,  be  lessened,  and  tlnre  are  points  which  might 
be  particularly  mentioned  in  order  to  show  that  even 
greater  economy  than  I  hav.-  shown  could  be  effected. 
It  is  quite  possible  t'.  adopt  the  lorries  for  tar- 
spraying  granite  roads  in  mder  to  carry  out  the  work 
more  expeditiously   than    by   the  present    system   of 


,  Limited. 
uiy,    Limited, 


ited. 


hand  spraying.  This  suggestion  I  have  not  dealt  with 
in  the  report. 

If  the  vehirles  could  be  workeil  during  the  night 
the  standing  charges  would  be  spread  over  nearly 
double  the  number  of  hours,  and  the  standing  capital 
(.haiges  as  shown  would  be  halved. 

.\s  you  will  realise,  each  motor  vehicle  represents 
invested  capital,  and,  as  I  have  stated,  the  longer 
hours  the  vehicle  works — in  order  to  give  greater 
returns  on  the  capital — the  better  chance  it  will  have 
of  being  a  good  investment. 

For  use  at  the  present  moment  the  item  of  Is.  6d. 
l>er  gallon  for  |)etrol  is  under-estimated,  but,  on  the 
other  hand,  this  council  twelve  months  ago  were 
purchasing  petrol  at  11  jd.  per  gallon  (municipal 
authorities  having  the  benefit  of  the  Government  tax 
deducted).  It  the  cost  of  petrol  is  again  reduced  to 
this  level  the  figures  given  will,  in  turn,  be  over- 
estimated. 

In  the  figures  given  a  six  years'  life  has  been  allowed 
the  vehicles,  but  you  will  bear  in  mind  the  Local 
Government  Board  granted  ten-years'  loans  for  the 
motor  fire  engines,  and  from  the  information  I  have 
receivwl,  motor  vehicles  of  municipal  authorities  have 
an  average  life  of  considerably  over  twelve  years.  (See 
Chiswick.)  ^ 

It  is  necessary  to  mention  here  that,  should  the 
council  decide  to  purchase  any  machine  or  machines, 
and  the  expenditure  is  raistxl  by  means  of  a  loan  for 
ten  years  at  -3  per  cent  interest,  the  annual  repay- 
ments of  loan  and  interest  will  amount  to  about — 

Petrol  vehicle,  say  £fKX),    £Uii  lis.  (300  working  days  jier  anuum) 

Steam        ,.          „    £700,     i.-.'ii  l:!s.  (260       „            „            „        ) 

Electric     „           „  £1,200,  £155    Sa.  (liOO         „              „              ,,         ) 

Petrol-electric,   „    £900,    £lie  lis.  (:iO0        „             ,,             ,,        ) 

The  figures  of  the  day  or  mileage  costs  on  which 
my  approximate  estimate  was  based  are  not  increased 
by  this  means  of  dealing  with  the  capital  outlay,  except 
in  the  case  of  the  steam  vehicle. 

.•\s  you  are  no  doubt  aware,  prices  for  motor  vehicles 
of  this  character  arc  to-day  greatly  in  excess  of  the 
usual  pre-war  prices.  I  am  informed  by  manufacturers 
that  after  the  war  vehicles  will  be  turned  out  at  con- 
siderably less  cost  than  at  present,  while  the  main- 
tetiance  and  tyre  costs  will  also  be  a  good  deal  cheaper. 

.After  giving  this  important  matter  every  considera- 
tiim,  I  am  of  the  opinion  that  full  and  constant  work 
cciuld  be  found  in  my  dei)artment  for  four  vehicles, 
with  interchangeable  lurry  and  water  tank  bodies;  one 
gully  and  cesspool  eni]itier  and  cleanser  ;  one  road 
sweeper  with  water  s[)rayer,  all  of  which  could  be 
worked  to  the  benefit  of  the  town.  Whether  or  not 
it  is  advisable  to  pun  liaso  mechanically  propelled 
vehicles  now  or  after  the  war,  if  at  all,  is  a  matter 
for  your  consideration. 


Women  as  Street  Workers. — The  fifty  women  who 
liavi-  been  engaged  doing  sea.sonal  work  on  the  Birming- 
ham roads  have  now-  cnmijleted  their  service  with  the 
corporation.  Kxiieriinmts  in  employing  women  in  the 
streel-cleansing  depart nient  have  been  a  success,  and 
may  be  repeated  next  summer. 

Municipal  Tramways  and  War  Problems ^In  deliver- 
ing th.'  presideiitial  address  at  the  fifteenth  annual 
conference  of  the  Municipal  Tramways  Association, 
at  the  Surveyors'  Institution,  Westminster,  on  the 
21st  inst.,  Mr.  Peter  Fisher,  general  manager  of  the 
Dundee  corporation  tramways,  stated  that  forty-four 
municipal  tramway  undertakings  had'  been  certified 
under  the  Munitions  of  War  (Amendment)  Act,  1916. 
and  many  others  were  authorised  to  issue  class  B 
priority  certificates,  to  facilitate  the  delivery  of  sup- 
plies for  maintenance.  It  was  not  always  realised 
that  tramways  were  playing  a  very  important  part 
in  the  national  crisis  in  carrying  workpeople  from 
their  homes  to  factories.  The  outstanding  features 
of  the  year  were  tlie  readjustment  of  tramway  fares 
and  stages,  the  employment  of  women  on  a  large  scale, 
and  the  introduction  of  volunteer  labour  for  driving 
— the  last-mentioned  innovation  having  lieen  intro- 
duced in  Birniinghaiii.  Newcastle  and  Bradford — where 
y20  auxiliaries  were  employed  with  quite  satisfactory 
lesults.  There  were  now  8,609  women  employed  on 
tramways — 8,433  as  conductors  and  176  as  drivers — 
and  20,905  municipal  tramway  employees  had  joined 
the  fighting  forces,  or  38  per  cent.  The  development 
of  tramways  from  a  passenger-carrying  point  of  view 
iiad  occupied  attention  almost  entirely  in  the  past; 
now  the  other  point  of  view— viz.,  transit,  such  as 
tramways  could  offer  for  goods — should  have  the 
fullest  consideratioTi. 

r* 
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Institution  of  Municipal  and  County  Engineers. 

EAST   MIDLAND   DISTRICT   MEETING  AT   MELTON   MOWBRAY. 


Mr.  E.  G.  Ma\vl)ey,  borough  engineer  of  Leicester, 
the  district  chairman,  presided  at  an  East  Midland 
district  meeting  of  the  Institution  of  Municipal  and 
Oounty  Engineers  held  at  Melton  Mowbray  on 
Saturday  last.  The  attendance  included  Messrs. 
H.  J.  Coleby  (Atherstone),  H.  C.  Coales  (Market 
Harborough),  A.  T.  Koss  CLiittenvorth),  W.  Bell 
(Oadby),  T.  W.  Gordon  (Nottingham),  W.  B.  Purser 
(Kesteven),  H.  Hudson  (Chesterfield').  W.  Thompson 
(Mansfield),  VV.  S.  Woodcock  (Oakham),  W.  E.  Jeeves 
(Melton  Mowlirav),  E.  H.  Crump  (Hinckley),  W.  E.  J. 
Clark  (.Wigston).  G.  W.  Hawley  (Nottingham),  N. 
Lamb  (Nottingham),  J.  S.  Wilkes  (Newark).  F.  W. 
Mann  (Leicester).  T.  Wood  (Leicester),  A.  L.  Parker 
(Oakhaui).  K.  E.  Fryer  (MeltOn  Mowbray),  J.  C.  Haller 
(Notts),  W.  T.  fflizeltine  (Wath-on-Dearne),  S.  Maylan 
>Basford),  <uid  W.  E.  Moore  (Leicester). 

The  proceedings  opened  at  Colles  Hall,  where  the 
meml>ers  were  given  a  cordial  welcome  by  the  vice- 
chairman  of  the  urban  district  council,  Mr.  E.  W. 
Brownlow.  In  reply  on  behalf  of  the  institution,  Mr. 
Mawbey  renuxrked  that  they  had  been  trying  hard 
for  some  time  past  to  have  a  meeting  in  the  town, 
and  they  were  greatly  indebted  to  the  surveyor,  Mr. 
Jeeves,  for  arranging  the  gathering  and  preparing 
what  he  thouglit  tlicy  would  all  admit  was.  a  very 
excellent  paper.  Occasionally  at  such  meetings  they 
saw  something  to  avoid,  but  as  regarded  the  sewage 
purification  works  which  they  were  to  visit  that  day 
he  could  say  without  hesitation  that  they  had  in 
these  an  admirable  installation,  and  one  which  pro- 
duced an  effluent  that  any  local  authority  might  well 
be  proud  of. 

Captain  E.  H.  Crump,  Royal  Engineers,  who,  as 
will  be  seen  from  the  attendance  list,  was  among  the 
company  present  at  the  meeting,  was  welcomed  by 
the  members  on  his  return  from  France  on  short 
leave  of   absence. 

.  RE-ELECTION     OF     DISTRICT     COMMITTEE. 

The  executive  committee  for  the  district  was 
unanimously  re-elected  as  under:  — 

NoTT,s :  Messrs.  F.  P.  Cook  (TM.ansfield  Woodhouse), 
T.  Henry  (Retford),  and  T.  W.  Gordon  (Nottingham). 

Leicester:  Messrs.  A.  H.  Walker  (Loughborough), 
A.  Ross  (Lutterworth),  and  W.  H.  A.  Court  (Leicester). 

LiNcs:  Messrs.  H.  G.  Whyatt  (Grimsby),  W.  B.. 
Purser  (Kesteven),  and  E.  Lake  (Bourne). 

Derby:  Messrs.  J.  W.  Horton  (Derbyshire),  V.  Smith 
(Chesterfield),    and    C.    A.    Clews    (Derby). 

A  paper  by  Mr.  Edmund  Jeeves,  tlie  surveyor  to 
the  urban' district  council,  entitled 

THE     MUNICIPAL     WORKS     OF     MELTON 
MOWBRAY, 

was  next  submitted  for  discussion.  The  contribution 
is  reproduced  on  another  page  of  this  issue. 

Mr.  W.  'B.  Purser  (Kesteven).  in  proposing  a  vote 
of  thanks  to  Mr.  Jeeves,  remarked  that  the  figure 
of  £135  per  mile  for  the  maintenance  of  main  roads 
and  that  of  £65  for  other  roads  seemed  very  reason- 
able at  the  present  time.  The  cost  of  surface  spray- 
ing also  seemed  very  low.  He  would  like  to  know  if 
Mr.  Jeeves  used  granite  chippings.  They  cost  him 
(the  speaker)  a  little  more  than  Jd.  per  yard.  As 
regarded  the  sewage  works,  he  would  like  to  ask 
whether  there  was  any  likelihood  of  any  secondary 
decomposition  taking  place  in  the  effluent.  He  con- 
sidered Melton  Mowbray  was  to  \x  congratulated 
both  on  their  sewage  system  and  on  their  destructor. 
To  get  the  whole  of  their  power  for  pumping  from 
the  latter  was  excellent. 

Mr.  H.  G.  CoALES  (ilarket  Harborough).  seconding 
the  proposition,  mentioned  that  his  own  town,  a 
similar  one  to  Melton  Mowbray,  had  in  operation  a 
temporary  isolation  hospital,  the  administration  of 
which  cost  only  £120  per  annum,  as  compared  with 
the  £500  per  annum  expended  by  the  authorities  of 
Mr.  Jeeves'  district.  The  temporary  structure  had 
l>een  the  subject  of  condemnation  by  the  county 
medical  officer,  but  when  the  death  rates  of  the  two 
places  were  compared  he  did  not  think  this  was 
justified.  Mr.  Coales  added  that  he  would  like  to 
have  the  analysis  of  the  water  supplied  to  Melton 
Mowbray,  and  some  information  as  to  its  source. 

Mr.  T.  W.  Gordon  (Nottingham)  put  an  inquiry  as 
to  the  amount  of  material  delivered  at  the  destructor 


per  annum.  Was,  he  went  on  to  ask.  Melton 
Mowbray  a  water<-loset  town  ?  He  had  had  some 
experience  of  dealing  with  a  non-water-closet  town, 
which  he  was  sorry  to  say  Nottingham  was  at 
jiresent,  and  at  their  destructor  they  were  often'called 
upon  to  deal  with  large  quantities  of  nightsoil — 
which  was  not  good   for  steam-raisijig  purposes. 

Mr.  'E.  H.  Crump  (Hinckley)  asked  whether  tlie 
local  spinning  mill  company  paid  anything  for  the 
treatment  of  their  sewage,  becau.se  it  was  not  reason- 
able, to  tliink  that  a  town  whose  sewage  works  had 
previously  been  adequate  for  its  needs  should  be 
compelled  to  endiark  on  an  expenditure  of  £20.000 
owing  to  a  single  factory  coming  into  operation. 
At  Hinckley  they  had  been  confronted  with  a  similar 
problem,  but  they  had  an  arrangement  by  which 
the  dyeworks  there  paid  so  much  per  1,000  gallons  of 
effluent  di.scharged  into  the  sewers.  He  would  like 
to  know  why  the  district  council  of  Melton  Mov/bray 
bore  the  cost  of  tbe  flagging  of  new  streets;  his  view 
was  that  under  their  by-laws  they  could  ask  the 
owners  to  pay  for  any  work  of  that  kind. 

Mr.  H.  Hudson  (Chesterfield)  asked  if  Mr.  Jeeves 
would  give  the  volume  of  effluent  that  came  from 
the  spinning  mill.  It  seemed  rather  extraordinary 
that  the  volume  per  head  of  the  population  worked 
out  at  86  gallons,  and  a  lot  for  a  small  place  like 
Melton  Mowbray.  He  noticed  also  that  the  capacity 
of  the  filters  worked  out  at  27  gallons  per  cube  yard. 
That  was  a  lot.  Were  the  works  made  large  owing 
to  the  effluent  from  the  spinning  mUl  ? 

Mr.  W.  Thompson  (Mansfield)  inquired  whether  any 
nuisance  had  resulted  from  the  old  refuse  stored 
on  the  destructor  site  and  used, during  the  summer 
months  when  the  supply  of  refuse  from  the  town 
was  insufficient  to  keep  the  plant  going.  The  point 
with  regard  to  the  flagging  of  the  footpaths  was  one 
wliich  he  also  would  like  to  know  more  about. 
The  sewage  works  seemed  large,  having  regard  to 
the  dry-weather  flow,  but  that  might  be  explained 
by  the  large  percentage  of  foul  effluent  from  the 
spinning  works. 

Mr.  H.  J.  Coleby  (Atherstone)  said  he  would  like 
to  know  the  geological  formation  from  which  the 
town  water  was  derived,  and  whether  the  character 
of  the  water  had  had  any  effect  on  the  mains. 

Mr.  J.  C.  Haller  (Notts)  expressed  the  opinion 
that  Mr.  Jeeves  was  doing  very  well  in  the  matter 
of  the  contribution  towards  the  cost  of  tar-spraying. 
As  to  the  flagging  of  new  streets,  he  certainly  agreed 
that  property  owners  should  complete  streets  liefore 
the  thoroughfares  were  taken  over  by  the  local 
authority. 

Mr.  Purser,  in  some  further  remarks  at  this 
point,  said  it  seemed  unnecessary  to  have,  as  was 
the  practice  at  Melton  Mowbray,  9  in.  of  slag  as  a 
foundation  to  all  new  streets.  He  would  like  to 
know  whether  that  was  irrespective  of  the  sub- 
stratinn,  because  ground  varied  everywhere.  Also 
was  there  any  advantage  in  having  a  depth  of  6  in. 
of   ashes  under  the  footpaths. 

Mr.  J.  'S.  Wilkes  (Newark)  commented  on  the  fact 
that,  in  spite  of  Melton  iMowbray  being  right  in 
the  heart  ,  of  the  slag-pr'oduci'ng  district,  the 
authorities  seemed  to  'stick  to  the  old,  benighted 
way  of  making  roads  with  granite.  He  found  it  was 
possible  to  convert  slag  to  tar-macadam  at  a  cost  of 
about  2s.  per  ton.  That  was  below  the  cost  of 
granite,  and  the  resulting  road  was  superior  to  a 
granite  road.  Concluding  his  remarks,  Mr.  Wilkes 
said  he  would  like  to  recommend  the  council  to  go  in 
for  town  planning  powers. 

Mr.  W.  Bell  (Oadby)  agreed  that  the  cost  of 
flagging  private  streets  should  be  borne  by  property 
owners.  Referring  to  the  point  as  to  the  possibility 
of  secondary  decomposition  taking  place  in  tlie 
sewage  effluent,  he  observed  that  that  might  occur 
if  it  were  conveyed  a  long  distance.  He  would  like 
an  analysis  of  the  sewage  before  it  was  treated. 
As  to  the  stored-up  refuse  at  the  destructor,  he  took 
it  the  material  was  deposited'  before  the  destructor 
was  started,  and  when  it  was  exhausted  the  question 
of  a  coal  bill  would  have  to  be  considered. 

Mr.  W.  H.  A.  Court  (Leicester)  asked  whether  the 
sewerage  system   of  the   town   was   a   duplicate  one. 
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or  whether  the  whole  of  tlie  storm  water  had  to  l>e 
)>ninped. 

The  vote  of  thanks  was  carried. 

Mr.  Jeeves,  in  replyiui;.  slated  that  as  regarded 
tar-painting  they  got  a  rotined  tar  at  i^'d.  per  gallon. 
and  paid  ds.  per  ton  for  their  granite  ohippings.  He 
put  the  average  for  throe  years  at  lid.  per  super, 
yard,  but  this  year  it  was  l|d.  Tlieir  roads  were  on 
clay,  and  if  they  did  not  have  9  in.  of  slag  they 
would  not  stand  the  steam  roller  at  all.  Even  with 
9  in.  it  was  difficult,  auil  it  was  the  same  witli  the 
footpaths.  With  regard  to  the  use  of  granite,  the 
OQunty  council  did  not  aHiav  slag.  Being  in  a  hunt- 
ing country,  they  had  a  tremendous  amount  of  horse 
traflBc,  and  smooth  surfaces  were  productive  of  com- 
plaints. He  agreed  that  roads  should  not  be  taken 
over  until  the  footpaths  hud  been  flagged.  It  was. 
however,  a  matter  for  hi^  council.  It  did  not  seem 
fair  to  him  that  the  ratepayers  should  l>ear  any  of 
the  cost  of  developing  private  property.  As  to  the 
water,   ho    would   give    any    member   a   copy   of   the 


destructor.  Melton  iMowhray  was  a  water-closet 
town.  They  previously  had  a  system  of  privy  pits, 
but  these  were  practically  now  all  done  away  with, 
and  so  they  had  no  nightsoil  to  deal  with  at  the 
destructor.  He  agreed  tbat  it  woiild  be  a  great 
advantage  to  a  town  like  theirs  to  have  a  town 
planning  scheme. 

Before  proceeding  on  visits  to  the  destructor  pump- 
ing station  and  the  sewage  disposal  works  the  mcni- 
bere  partook  of  tea  at  the  Bell  Hotel  on  the  invita- 
tion of  the  chairman  of  the  council,  Mr.  Sholto  H. 
iSikes.  J. p. 


BRITISH  DE-TINNING  COMPANY'S  SCHEME. 


THE    SOUTHWARK     WORKS. 

The  drawings  reproduced  herew'itli,  which  illu.s- 
trate  the  building  to  ho  erected  at  the  borough  of 
Southwark's  depot  at  Maaior-place,  will  lenable  those 
■who  are  to  attend  the  British  De- 
Tinning  Company's  forthcoming 
meeting  in  ^ondon  to  form  an  idea 
of  the  iyite  of  structure  tha'u  will 
serve  as  works  in  places  where  the 
company's  scheme  is  adoi)ted  by 
the  local  authority. 

Owing  to  the  difficvilty  of  obtain- 
ing    steel     for     ordinary     building 
work,     such     iTistallations     as    are 
erected  tluring  the  period  of  the  war 
I     I      I'  will  l>e  for  the  most  part  of  stone ; 

\^  this  will   add   s)omewhat  to  the  cx- 

"^  liense.   but  the  company   point   out 

that    the   cost  of    maintenance    will 
be  prae  tic  ally  nil. 

It  is  interesting  to  note  that  the 
autliurities  of  Wandsworth,  the 
lar;:e-l   ImrDugh  in  the  Metro[iolita.n 


Scale  I'nin.  to  a  foot. 

British   De-Tinning  Company's  Woiiks   at    Southwauk — Elevations. 


analysis  on  request.  The  water  came  from  the  rock 
\nider  the  IJue  lias,  and  it  did  not  seem  to  have 
had  mucli  effect  on  the  mains.  There  had  Ijeen  no 
trace  whatever  of  secondary  decomposition  in  the 
sewage  effluent,  which  went  through  an  ojien  channel 
for  al)Out  400  yds.  before  discharging  into  the  river. 
Tliey  had  not  had  any  analyses  taken,  and  he  thought 
it  was  not  wise  to  make  -uch  analyses  until  there 
were  some  complaints.  (Laughter.)  There  was  no 
doubt  the  sewage  was  a  very  strong  one,  but  the 
explanation  of  the  size  (.i  the  works  was  that  the 
council  desired  to  provide  tor  some  years  ahead, 
and  therefore  went  to  inure  expeu.se  than  was  pro- 
baldy  necessary.  There  was  no  doubt  that  the  spin- 
ning mill  was  the  main  <ause  of  the  new  sewage 
works.  Investigations  shewed  that^the  mill  was  dis- 
charging ^me  80,(KJ<J  i/allnns  of  waste  daily,  and  the 
proportion^of  that  to  t  he  ordinary  town  sewage 
made  the  sewage  very  bad.  The  company  obtained 
the  entree  to  the  sewers,  and  the  council  had  to  make 
the  best  of  it.  Nothing  whatever  was  paid  for  the 
treatment  of  their  wastes,  but  there  was  no  doubt  it 
was  paid  for  in  the  increase  of  the  rateable  value. 
The  sewerage  was  not  a  separate  system,  and  the 
whole  of  the  storm  water  went  into  the  sewers.  They 
received  practically  aljouf  G  tons  of  refu.se  per  day 
at  the  destructor.  Then-  was  no  doubt  that  would 
I)e  insufficient  to  keep  the  destructor  going  unless 
the  town  increased  in  size.  An  enormous  heap  of 
material  had  a<:cumulated  prior  to  the  erection  of  the 


area,  have  accepted  proixisals  for  a  .similar  ])lant, 
as  also  have  the  corporation  of  Soulhemd-on-Sea. 

The  number  of  applications  to  attend  the  con- 
ference has  been  so  I'arge  that  the  company  do  not 
lirojiose  to  issue  .any  further  invitations,  except  to 
reiiresentatives  of  very  large  boroughs  who  up  to  the 
present  moment  have  not  received  particulars,  but 
all  i)€rsons  who  have  already  returned  the  slips  will 
receive  fourteen  days'  notice  of  the  meeting,  together 
with  a  xjrogramnie  for  three  days. 

In  all  probability,  owing  to  the  amount  of  labour 
involved  in  the  jprepariitions  for  the  gathering,  thi' 
meeting  will  not  take  ]<lace  until  next  Noveml>er. 

Witliin  the  next  few  weeks,  we  understand,  tlie 
Briti.ih  De-Tinning:  Company  hope  to  remove  their 
head  office  from  BirniiiiL'ham  to  Westmin.ster. 


Battery  Vehicles  at  Ipswich:  Working  Costs.— From 
a  report  it  appears  that  the  3-ton  battei-y-equipped 
tipping  wagortsupi)lied  to  the  Ipswich  Town  Council 
by  the  General  Vehiele  Company,  Limited,  ran  G,154 
miles  during  the  year  ended  March  .31st  last,  and  dealt 
with  some  9,000  tons  of  material.  The  inclusive  cost 
of  working,  with  allowance  for  maintenance  and 
depreciation,  was  £39(1  IGs.  7d.,  or  approximately 
1.5-.5d.  per  mile.  The  electric  energy  was  represented 
by  7,961  units  charged  at  Id.  per  unit,  the  average 
consumption  being  therefore  about  13  unit  per 
mile.  ,  '    ^ 
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Activated  Sludge  Process  in  Treatment  of  Tannery 

Wastes. 

By   HARRISON    P.    EDDY   and    ALMON    L.    FALES. 


The  activated  sludge  process  of  sewage  treatment 
may  be  particularly  well  adapted  for  the  treatment  of 
some  industrial  wastes.  The_firm  with  which  the 
writers  are  connected  (Metcalf  &  Eddy,  consulting 
engineers,  Boston  and  Ghieago)  is  now  directing  acti- 
vated sludge  tes-ts  on  paper-mill  wastes  at  the  mills 
of  Bird  &  Son.  East  Walpole,  Mass.,  on  woollen  mill 
wastes  at  the  As.saliet  mills  of  the  American  Woollen 
Company,  iVIaynard,  ilass.,  and  on  tannery  wastes  at 
the  factories  of  Winslow  Brothers  &  Smith  Company, 
Norwood,  Mass.  ffhe  tests  on  woollen  inill  wastes 
have  mt  been  conducted  for  a  sufficient  length  of 
time  to  afford  any  izrdication  as  to  the  practicability 
of  treating  these  wastes  by  the  activated  sludge  pro- 
cess. The  tests  on  the  j^^ier  mill  wastes  are  not  very 
encouraging,  although  various  modifieations  of  the 
process,  which  are  being  tried  on  an  experimental 
scale,  may  solve  the  problem.  The  results  of  the  tests 
on  the  tannery  wastes  are  very  promising,  although 
it  remains  to  be  determined  whether  the  method  will 
l>e  economical.  A  brief  account  of  the  activated  sludge 
tests  made  thus  far  on  these  tannery  wastes  may  prove 
of  interest. 

CHARACTER    01'   WASTES. 

The  Winslow  Brothers  &  Smith  Comjiany  manufac- 
ture sheep,  calf  and  kid  leather  and  pulled  wools. 
The  wool-scouring  liquors, Timounting  to  about  30,0<X) 
gallons  a  day,  are  degreased  by  the  acid-cracking  pro- 
cess, and  a  large  part  of  the  grease  is  subsequently 
recovered.  The  combined  wastes  from  the  tannery 
and  degreasing  plant  average  about  5(X),(KV>)  gallons 
each  working  day.  This  does  not  include  about  250,000 
gallons  a  day  of  comparatively  clean  rinse  waters 
discharged  into  the  brook  without  treatment  other 
than  by  fine  screens. 

The  individual  wastes  from  the  various  processes 
are  discharged  at  different  times  and  in  different  quaji- 
tities,  causing  a  marked  variation  in  the  character 
of  the  combined  wastes.  The  composite  for  the  day 
is  grey  or  brown  in  colour,  densely  turbid,  .and  malo- 
dorous. It  contains  much  suspended  matter,  but  after 
settling  remains  densely  turbid.  Tests  showed  that 
for  each  100  parts  by  weight  of  solids  settling  in 
twenty-four  hours,  there  were  63  parts  of  non-settling 
suspended  and  colloidal  matter.  The  combined 
wastes  are  frequently  acid  in  nature,  due  to  the  dis- 
charge of  certain  acid  wastes,  but  the  daily  composite 
is  generally  alkaline. 

Table  I. — Tests  of  Combined  Factory  Wastes  and  Activated- 

scuDGE  Tank  Experiments  at  Factory  of  Winslow 

Brothers  &  Smith  Co. 

Results  iu  jarts  per  million  (except  last  column). 

(A;  Factory  wastes.     (B)  Activated  sludge. 
De- 
Aver.  Monthly        Tank  tests  (al  crease 
f'T            Average.  In-  Ef-        per 
Determiuatious.            If'l.^.       Max.     Min.     fluent,  fluent,    cent. 
Total  oxygen  consumed   ...^89          979         759          785         258         67-1 

Dissolved 654         670         386         605         2M         59  6 

Suspended  a35         427         259         180  14         92-2 

Total  albuminoid  nitrogen    293        36'4        2fl        21-5  5-5      73-0 

Dissolved lC-3        21'9        10  8        16-0  4'4      72'5 

Suspended 131         18-7  9  9  55  1-4      74-6 

Ammonia  nitrogen  .,        ...     17-9        2S-1        13-3        25-5  9-9      61'1 

Nitrites  —  —  —  —  1-90      — 

Nitrates        —  —  —  —  006      — 

Total  residue  3913        4802        2882        3088        2356         237 

Loss  on  ignition 1353        1863        1057         836  272         67'3 

Fixed  residue       2563        3339        1825        2252        2084  7-4 

Total  dissolved  solids       ...2671        3560        1766        2726        2340  14-1 

Loss  on  ignition 52)         606  375         514         258  49-8 

Fixed  residue       2151        3025        1388        2212        2082  5-8 

Total  suspended  solids    ...1243        1B90         993         362  16         95-6 

Loss  on  ignition 831        1294         62i  32i  14         95-6 

Fixed  lesidue      412         674         243  40  .2         95-0 

Total  sulphur  227  300  144         252         251  0-4 

Fats  by  ether  extraction...  4,S6         780         312         255-2        48-5       81  "1 
(a)  For  week  ending  April  1,  1916. 

The  average  lesults  of  analyses  of  the  crude  wastes 
for  1915,  together  with  the  maximum  and  minimum 
monthly  averages  for  the  different  constituents,  are 
given  in  Table  1  (A).  These  wastes  are  .several  times 
as  strong  as  ordinary  domestic  sewage.  It  was  found 
that  one  volume  of  .settled"  wastes  required,  on  the 
average,  about  50  volumes  of  unpolluted  brook  water 
to  produce  stability.  These  wastes  have  a  marked 
avidity  for  oxygen,  as  much  as  240  milligrams  of 
oxygen  per  litre  of  wastes  being  absorbed  immediately 
from  water  used  for  dilution.    This  would  be  enough 


to  saturate  with  dissolved  oxygen  about  twenty-five 
times  this  volume  of  distilled  water  at  room  tempera- 
ture. 

PRESENT   METHOD   OP   TRE.A.TMENT 

The  combined  wastes  are  pumped  to  sedimentation 
tanks,  having  a  total  capacity  of  nearly  1,000,000  gal- 
lons. Lime  in  the  form  of  milk  of  lime  is  added  to 
the  crude  wastes  whenever  necessary  in  sufficient 
amount  to  maintain  an  alkaline  tank  effluent.  A  por- 
tion of  the  tank  effluent  is  applied  to  .sand  filter  beds, 
an  area  of  3-5  acres  being  available  for  this  treat- 
ment. The  remainder  is  treated  by  dilution  with 
water  from  an  800,U00,0O0-gaIlon  reservoir  controlled 
by  the  company. 

OBJECT  Ol''EXPERIMENTS. 

Sufficient  diluting  water  is  not  available  for  com- 
plete oxidation  of  the  tank  effluent  during  the  greater 
part  of  the  year.  Several  times  the  pre.sent  area  of 
filter  beds  would  be  required  to  filter  properly  the 
entire  volume  of  wastes  under  favourable  weather 
conditions,  and  it  is  not  practicable  to  keep  the  filter- 
beds  in  working  order  during  the  winter.  Moreover, 
the  cost  of  operation  and  maintenance  of  the  filter- 
beds  has  proven  excessive,  principally  because  of  the 
very  large  proportion  of  finely  divided  suspended 
matter  and. colloids  in  these  wastes. 

In  order  to  ascertam  whether  the  trickling  filter 
would  not  be  better  adapted  for  the  purification  of 
these  wastes  tests  on  a  large  working  scale  were 
authorised.  These  tests,  carried  on  for  eighteen 
months,  indicated  that  by  this  method  a  satisfactory 
effluent  could  be  obtained  at  much  less  cost  than  by 
the  sand  filter  method.  The  principal  drawbacks  in 
this  process  were  the  danger  of  the  dissemination  of 
foul  odours  by  the  sjiraying  of  the  liquid  on  the  filter 
and  possible  trouble  from  moth  flies,  which  are  com- 
mon to  this  type  of  filter.  The  cost  of  construction 
of  a  1-acre  trickling  filter  7'5  ft.  deep  with  dosing  tank, 
secondary  sedimentation  tanks,  and  other  equipment 
capable  of  satisfactorily  purifying  all  of  the  waste 
waters  from  the  factory  was  estimated  at  $63,480 
(£12,696). 

Before  the  trickling  filter  tests  were  completed  the 
•activated  sludge  process  of  sewage  treatment  came 
into  prominence.  This  process,  if  it  could  be  economi- 
cally applied  to  tlie  treatment  of  these  wastes, 
promised  to  avoid  any  possible  fly  nuisance  and  to 
reduce  foul  odours  to  a  minimum.  Moreover,  it  was 
to  be  expected  that  a  suitable  activated  sludge  plant 
might  be  constructed  for  much  less  than  the  cost  of 
a  trickling  filter  plant.  We  were  accordingly  autho- 
rised by  the  company  to  conduct  activated  sludge  tests 
on  a  working  scale. 

DESCRIPTION    OF   EXPERIMENTAL   PLANT. 

A  1.000-gallon  aeration  tank,  approximately  6  ft. 
long,  3  ft.  wide  and  8  ft.  deep,  was  built  in  one  corner 
of  the  press-room_of  the  degreasing  plant.  This  room 
is  not  very  warm  "in  cold  weather,  but  the  temperature 
is  high  enough  to  prevent  freezing.  The  tank  is 
provided  with  a  complete  false  bottom  of  filtros  plates 
(grade  5  R),  6  in.  above  the  true  bottom,  for  diffusion 
of  the  air.  The  air  space  is  di.vided  into  three  indepen- 
dent longitudinal  ducts,  to  make  it  possible  to  cut 
out  the  outside  ducts,  and  by  sloping  the  sides  to  the 
middle  duct  to  operate  with  one-third  of  the  volume 
of  air  required  for  agitation  with  the  complete  false 
bottom  if  it  should  be  found  that  a  smaller  volume  of 
air  is  sufficient  for  oxidation.  The  air  is  taken  from 
the  pipe  supplying  compressed  air  for  mixing  the 
treated  wool-scouring  liquors  in  the  acid-cracking 
tanks,  under  a  pressure  of  about  50  lb.  per  square 
inch,  which  is  reduced  to  the  required  pressure  of 
approximately  3-5  lb.  by  a  Mason  pressure-reducing 
valve.  The  consumption  of  air  is  measured  by  a 
Westinghouse  gas  meter.  _ 

The  joints  between  the  filtros  plates  were  first  made 
with  Arco-Sealit  roofing  compound.  When  the  liquid 
in  the  tank  reached  a  temperature  between  70  deg. 
and  80  deg.  Fahr.,  this  material  softened,  and  (he 
pressure  of  air  from  beneath  blew  holes  through  it. 
Various  high-melting-point  pitches  and  asphalts  were 
tried,  but  none  was  found  which  we  felt  certain  would 
not  give  way  under  the  conditions  of  warm  tempera- 
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tiiro  and  air  pressuiv.  The  lower  part  of  the  joiMt^ 
was  then  made  witli  one  of  the  best  pitolies  and  llie 
upper  part  was  filled  with  rich  cement  mortar. 

The  wastes  are  drawn  by  gravity  into  the  aeration 
tank,  and  the  supernatant  liquor  i;^  drawn  off  by 
means  of  a  flexible-jointed  pil>e.  A  sludge  draw-off 
pipe  is  provided  at  the  l>ottom  of  the  tank.  Provision 
is  made  for  sampling  from  the  influent  and  effluent 
pipes  during  the  fillin;:  and  drawing  of  the  tank,  and 
four  sampling  outlet:;  in  the  tank  at  different  depths 
are  available    for  making  sj>ecial  tests. 

PRBLIMIN  u;y    TRE.\TMENT. 

In  view  of  the  i .  n-lantly-changilig  eharaeter  of 
the  wastes  during  tlie  day  it  was  considerwl  neces.sary 
to  equalise  them  befoi.  applying  the  activated-sludge 
treatment.  It  was  tlierefore  decided  to  use  the 
effluent  from  the  sedimentation  thinks  for  the  tests. 
I5.\  this  preliminary  titatment  there  is  removed  not 
only  the  heavy  matter  in  the  wastes,  which  would 
require  an  excessive  amount  of  air  to  keep  it  in  sus- 
pension, but  also  the  otiier  settling  suspended  matters, 
which  would  require  laru'e  amounts  of  air  for  their 
oxidation.  No  difflculty  lias  lieen  experienced  in  de- 
watering  the  sedimentation  sludge  on  drying  beds 
without  causing  complaints  from  foul  odours.  All  the 
dried  sludge  is  bein?.'  rarried  away,  without  expense 
to  the  company,  by  tlie  farmers  in  the  vicinity,  "ivho 
use  it  as  fertiliser. 

BEGINNING    OV    TESTS. 

The  aeration  tank  was  put  into  operation  Deccnd)er 
29,  1915,  on  a  schedule  of  one  filling  each  working 
day.  Air  was  applied  at  a  suflScient  pressure  to  nuiin- 
tain  a  good  agit;»ti()n  of  the  tank  contents,  and  the 
aeration  continue*!  for  about  twenty  hours,  when  the 
aerated  wastes  were  allowed  to  settle  for  a  periotl 
of  two  hours,  after  wbi(  li  the  .supernatant  liquor  was 
drawn  off  and  replaced  with  fresh  .sedimentation-tank 
eflluent.  The  tank  was  not  filled  on  Sundays,  and  air 
was  applied  for  alxnil  f  rty-four  hours,  from  Saturday 
to  Monday.  After  nin.'  tiilings  it  was  found  that  46 
percent  of  .sludge  (ba-el  on  two  hours'  .sedimentation) 
had  accumulated  in  tli>'  aeration  tank,  but  the  treat- 
ment was  effecting  no  perceptible  change  in  the  liquor 
applied. 

ARTIFICIAL    nrATINO    OP   WASTE.S. 

It  became  apparent  that  it  would  be  a  very  slow 
proce.«s.  if  indeed  po.-siMe,  to  activate  the  sludge  at 
the  low  temperature  of  tlie  wastes,  less  than  iJO  deg. 
Fahr.  It  was  thereloi.  considered  advi.sable  to  warm 
the  tank  liquor  to  e-xpedite  the  tests.  It  is  impr.icti- 
cahle  to  do  this  by  luating  the  air  supplied.  The 
specific  heat  of  air  is  approximately  0-23S  (water  =  1). 
whence  4  2  times  as  iniuli  air  as  water  by  weight  is 
required  to  produce  a  L'i\vn  result  in  heating  or  cool- 
ing. The  specific  gravity  of  air  is  0()()129  +  (water 
=  1).  whence  one  volumr  of  water  weighs  the  same  as 
775  volumes  of  air.  The  relative  volumes  of  air  and 
water  at  a  given  tempi  rature  to  have  the  s;ime  calo- 
rific power  are,  therefore,  as  3,250  :  I.  (Jn  the  basis 
of  the  above  computation-  KX)  times  the  actual  quan- 
tity of  air  being  used  for  twenty  hours'  aeration  would 
be  required  at  90  deg.  I'.ilir.  to  raise  the  wastes  from 
50  deg.  to  70  deg.  Fahr  in  twenty  hours.  If  the  air 
were  heated  to  212  deg.  Fahr.,  500  tim.>s  the  quantity 
of  air  being  used  per  hour  would  be  required  to  raise 
the  temperature  of  the  «a>tes  from  ,50  deg.  to  70  deir. 
Fahr.  in  one  hour.  Tin-  quickest  and  most  economical 
way  to  heat  the  liqiUJi  ippeared  to  be  by  live  steam 
admitted  to  the  tank.  The  application  of  a  mo<lerate 
amount  of  .*team  for  tv.  ■  to  three  hours  is  siilficient 
to  rai.se  the  temperature  o|  the  wastes  to  70  di-g.  Fahr. 
The  effect  of  live  steam  on  the  bacterial  life  within  the 
filter  was  conjectural.  It  was  found,  however,  that 
after  less  than  one  <lay'-  aeration  at  the  higher  tem- 
perature the  dark  fi,i'y  liquor  becaoie  reddish  in 
colour   and  showed  partiil  clarification. 

.After  carrying  on  tlic  tests  for  two  or  three  days  at 
the  warm  temperature  tli'-  pitch  which  had  been  used 
to  form  the  joints  betwi-.-n  the  filtros  plates  softened 
■  to  such  an  extent  that  the  air  pressure  blew  holes 
through  it,  thus  ne<<--itatiiig  the  withdrawal  of  the 
sludge  and  the  making'  of  new  joints  with  cement- 
mortar  as  previously  di  -crih)ed.  Tlie  tank  was  out 
of  u.se  from  .lanuary  lutii  to  .lanuary  22ud.  during 
which  time  the  sludgf  anumulated  prior  to  .lanuary 
10th  was  stored  in  a  <  ool  place.  When  it  was 
returned  to  the  tank  on  .Tanuary  22nd  it  had  become 
very  foul — in  odour  1  ki  decaying  fish.  In  sjnte  of 
this  fact,  there  was  a  dcided  improvement  from  the 
first  in  the  appearance  of  the  tank  liquor  on  aeration 
at  the  warm  temperature.  The  top  liquor  drawn 
January  28th  was  free  from  disagreeable  odour,  and 
was  only   slightly   turbid. 


ACTIVATION    OP    SUTDQE. 

By  February  7th  there  had  accunnilated  20  per 
cent  of  sludge,  based  on  a  working  capacity 
7  ft.  6  in.  deep  and  a  period  of  sedimentation  of  two 
hours.  It  was  then  decided  to  aerate  continuously 
without  further  addition  of  liquor  until  the  sludge 
became  activated.  Steam  was  applied  from  time  to 
time  with  a  view  to  maintaining  a  temi>erature 
between  G?i  deg.  and  75  deg.  Fahr.  Occasionally  the 
temperature  dropi>ed  below  60  deg.  Fahr.,  but  the 
liquor  was  not  allowed  to  remain  at  that  temperature 
for  any  considerable  length  of  time. 

The  nitrite  and  nitrate  initrogen  in  the  liquid  being 
aerated  gradually  increased  from  a  trace  on 
February  "sth  to  ii'h  parts  per  1,0(K).000  on  February 
17th.  It  then  juinpe<l  to  12  parts  per  1,000,000  on  the 
following  day,  and  continued  to  increase,  reaching 
about  35  ])ar"ts  i)er  1,(XX),000  on  February  24th,  which 
is  higher  than  has  ever  lieen  obtained  in  the  effluent 
from  the  sand  filters.  Nearly  all  of  this  was  nitrite 
nitrogen.  The  continuous  aeration  was  extended 
until  March  Gth  to  ascertain  whether  it  would  be 
pos.sible  to  convert  the  ftitrite  into  nitrate.  This 
was  not  accomplished,  presumably  because  the 
nitrate-forming  organisms   were   absent. 

On  February  18lh,  after  eleven  days'  continuous 
aeration,  the  settled  tank  liquor  was  found  to  l>e 
perfectly  stable.  .\  chemical  analysis  of  a  sample 
collecteil  February  25th  showed  4-9  parts  per  1,000,000 
albuminoid  nitrogen— a  reduction  of  63  per  cent  from 
that  in  the  influent  -and  0-5  part  per  1,000,000  of 
ammonia  nitrogen,  a  reduction  of  97  per  cent  from 
that  in  the  influent.  .Shortly  after  this  the  air  was 
accidentally  turned  on  at  full  pressure.  This  broke 
up  the  coagulant  to  a  marked  degree,  so  that  much 
fine  suspended  matter  remained  in  the  liquor  after 
settling  for  two  hours.  This  fine  sus|>ended  matter 
<lid  not  coagulate  again  on  further  aiiration,  and 
continued  to  render  the  tank  liquor  exceedingly 
turbid. 

The  continuous  aeration  started  February  7th 
caused  the  sludge  to  U^eome  more  granular  in  nature, 
so  that  it  tended  to  be  more  compact  on  standing, 
and  thus  to  occupy  loss  space.  Further,  the  con- 
tinued application  of  air  and  the  occasional  intro- 
duction of  steam  tended  to  break  up  the  coagulant, 
thus  rendering  the  sludge  resulting  from  sedimenta- 
tion of  the  liquor  denser  and  of  less  volume.  The 
sludge  volume  of  20  ])er  cent  on  February  17th  was 
reduced  to  13  per  cent  on  February  25th,  and  after 
the  excessive  appI;<'ation  of  air  to  only  7-6  per  cent 
on  March  Sth. 

RESULTS    OF    OPKIlATrON    AT    ONE    FILLING    A    DAY. 

Beginning  March  Uth,  the  tank  was  again  put  into 
o])eration  on  the  .s.chedule  of  one  filling  each  working 
day.  Air  was  applied  at  the  rate  of  about  0'5  cub.  ft. 
per  gallon  per  hour,  or  approximately  10  cub.  ft.  per 
gallon  per  dsiy,  based  on  twenty  hours'  aeration. 
By  the  end  of  March  the  accumulation  of  sludge, 
based  on  two  hours'  sedimentatioiii,  was  equivalent 
to  17-8  per  cent  of  the  working  capacity  of  the  tank. 

The  character  of  the  effluent  of  the  activated  sludge 
tank  continued  to  inqirove  until  it  became  practically 
clear  and  nearly  free  from  suspended  matter.  Begin- 
ning March  IGth.  the  effluent  was  perfectly  stable  by 
the  methylene-bhic  lest.  No  considerable  amount  of 
nitrification,  however,  is  yet  taking  place.  The  last 
weekly  analy.ses  of  sterilised  composite  daily  samples 
of  influent  and  effluent  are  given  in  Table  I.  (B).  It 
will  be  seen  that  a  very  large  proportion  of  the  fine 
suspended  matter  and  a  considerable  proportion  of 
the  dis.solved  organic  matter  in  the  influent  are  being 
removed  by   the  activated-.sludge  treatment. 

CHARACTKH   OP    ACTIVATED    SLUDGE. 

The  sludge  from  the  aeration  of  these  tannery 
wastes  is  reddish-lirown  in  colour  and  flocculent  in 
nature,  being  very  similar  to  that  resulting  from  the 
aeration  of  sewage  It  is  free  ffom  offensive  odour 
and  comparatively  stable.  Partial  analyses  of  this 
sludge,  made  during  Mar<'h,  gave  the  results  appear- 
ing in  Table  II. 

Table  II.— Partial  Analyses  of  Activated  Sliidce  (Percentages). 

Composition  of  dr.v  solids. 
Organic.       Mineral.       Fats. 

ee-i  :)3-y  7-3 

71'1  28-9  9-1 

72-3  27-7  a-i 

74'8  25-3  11-6 

The  increasing  percentage  of  dry  solids,  organic 
matter,  and  fats  iti  the  accumulating  sludge  is 
worthy  of  note. 

The   analyses   in   Table  II.   were   made   on    sludge 


Date  1916. 

Moisture. 

Solids. 

Marcli   5 
„     10 
„      18 

98T9 
...        98-5K 
...        98-l(; 
...        97-70 

1-21 
1-42 
1-84 
2-30 
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resulting  from  two  hours'  sedimentation.  That  there 
is  a  wide  difference  in  the  volume  of  sludge  after 
different  periods  of  sedimentation  is  shown  by 
Table  III. 

Table  III.— Volume  of  Activated  Slddge  after  Different 
Periods  op  Sedimentation  in  Measuring  Glasses. 

Sedimentation  periods 

(hours)  ...  J         4         S         1        14        2        3        -1        IS 

Sludge    (per    cent    of 

sample)  ....       ...  '.iS'.O 


aO-7    18-6    16-6    147    13-3    12-8    113 


The  amount  of  susijended  matter  remaining  in  the 
aeration  tank  liquor  after  different  periods  of  aeration 
on  April  6,  1916,  gave  ihe  results  noted  in  Table  IV. 

Table   IV.— Suspended  Matter   (P.p. M.)   in   Aeration   Tank 
Liquor   after    Different   Periods   op   Sedimentation. 

Periods  of  sedimentation,  hours          ...  i          J  1  2  4  8 

Suspended  matter  in  supernatant  liquor  2(i0       86  61  50  32  -- 
Keduction  liy  sedimentation  in  succeed- 

ing  period     ...   ■    —  174  22  14  la  iv 

Keduction  per  hour —  696  44  It  9  2-S 

Though  a  very  large  ]jroportion  of  the  suspended 
matter  was  removed  by  lialf  an  hour's  sedimentation, 
considerable  fine  suspended  matter  contiiuied  to  settle 
after  that.  Undoubtedly  mass  action  in  a  large  tank 
would  bring  about  more  rapid  sedimentation. 

AMOUNT    OF    AIR    EEIiUIRED. 

Considerable  trouble  has  been  experienced  from 
frothing,  due  to  the  soapy  character  of  the  wastes 
aerated,  and  caused  principally  by  the  necessity  of 
discharging  some  wool-scouring  liquors  into  the 
wastes  channel  without  degreasing  until  certain 
improvements  in  the  degreasing  plant  have  been 
completed.  This  trouble  has  necessitated  cutting 
down  the  air  supply  to  the  minimum  which  will 
furnish  sufficient  agitation.  At  a  rate  as  low  as  0-25 
cub.  ft.  per  hour  of  air  per  gallon  of  wastes  aerated, 
20  hour.s'  aeration  was  insufficient  to  produce  .sta- 
bility. There  ar-e  indications  that  double  this  rate 
of  applying  the  air  will  be  more  economical.  Even 
at  the  higlier  rates  of  application  of  air  the  aeration- 
tank  liquors  show  only  about  16  per  cent  saturation 
of  dissolved  oxygen  after  twenty  hours'  aeration.  It 
is  hoped  that  the  period  of  aeration  may  be  mate- 
rially shortenecl  as  the  tests  progress.  The  effect  of 
ail  increasing  proportion  of  activated  sludge,  of  reduc- 
tion in  the  teniiierature  of  aeration,  and  of  variation 
in  the  depth  of  liquor  aeiated  remain  to  lie  studied. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


The  circular  of  the  Local  Government  Board  asking 
for  information  with  respect  tO'  projected  schemes  of 
improvement  after  the  war  has  received  considera- 
tion from  the  following  local  authorities  in  addition 
to  tho.se  already  "meiitdoned  in  The  SuRVEyoR:  — 

Broadstairs  U.D.C— The  matter  has  been  referred 
to  the  General  Purposes  iGommittee. 

Chipping  Sodbury  R.D.C.  —  Th©  surveyor,  Mr. 
W.  iVI.  Hudson,  sitated  that  work  on  the  roads  would 
probably  cost  £1,500,  and  euiploy  thirty  men  for  one 
year.  Last  year  £1,200  less  than  the  estimate  was 
spent  on  the  roads,  and  this  year  possibly  £2,000  less. 
Another  matter  was  the  development  of  the  council's 
quarry  at  Bury  Hill,  at  'a  cost  of  £400.  employing 
ten  imen  for  one  year.  A  road  in  Hawkesbury 
Common,  about  800  yds.  long,  where  Ihere  was  not 
room  for  two  vehicles  to  ijass,  could  be  widened. 
The  land  would  cost  nothing,  and  the  expenditure 
would  be  alxiut  £115.  A  further  possibility  was  the 
widening  of  Filton-lane.  The  surveyor  will  submit 
a  further  report  in  cU  month. 

Dundee  T.C. — The  question  of  the  promotion  of 
town  planning  schemes  to  provide  work  after  the 
war  was  discussed  at  a  meeting  of  the  Housing  and 
Town  Planning  Committee  recen'tly.  In  connection 
with  the  three  schemes  in  existence  the  city  engineer, 
Mr.  J.  Thomson,  said  he  proposed  to  spend  from 
£3.000  to  £4,0<X)  on  roads,  while  £12,000  had  been  ear- 
marked for  housing.  He  proposed  that  they  should 
intimate  they  were  prepared  to  spend  £30,(KJ0  or 
.£10,000  on  a  housing  scheme.    This  was  agreed  to. 

Dunstable  T.C. — The  town  council  have  informed 
the  Local  Governnient  Board  that  they  propo.se  after 
the  war  to  execute  works  for  a  storm-water  sewer, 
and  to  make  uji  certain  private  streets,  at  an  approxi- 
mate cost  of  £1,900. 

MyTHOLMROYD  U.D.C. — The  chairman  of  the  High- 
ways Committee   stated  that  jseveral  road  widenings 


would  have  to  be  carried  out,  all  of  which  affected 
the  county  council ;  a.lso  the  widening  of  Navvy 
Bridge. 

Norton  R.D.C— It  was  stated  that  the  Weston  and 
Birdsall  water  supplies  would  be  undertaken  after 
the  war. 

St.  Asaph  (Denbigh)  R.D.C— It  has  been  intimated 
to  tiie  Local  Governnient  Board  that  among  the 
schemes  which  the  council  hope  to  deal  witli  after  the 
war  are  the  Llanddulas  housing  and  water  questions, 
the  question  of  the  road  between  lianfair  /Talhaiarn 
and  Llansamian,  and  other  desirable  road  iniprove'- 
ments. 

Taunton  B.D.C — The  council  have  replied  that 
they  are  contemplating  the  improvement  of  Priors 
Wood-road,  and  the  overtaking  of  neglected  road 
and  hedge  works. 

Tiverton  R.D.C— It  has  been  decided  to  recom- 
mend as  after-war  work  the  widening  and  straighten- 
ing of  corners  on  the  Culm  Valley  road  between 
Uffculme  and  Hemyock. 

Thing  U.D.C. — It  is  intended  to  revive  the  paving 
sicheme  sanctioned  by  the  council,  but  abandone(l 
owing  to  the  war. 

WivENHOE  U.D.C.  —  There  are  no  works  of  any 
magnitude  in  contemplation,  except  the  repair  of 
the  roads. 

Wrotham  U.D.C— The  council  have  referred  the 
circular  to  the  clerk  (Mr.  H.  JE.  Pyle)  and  the  sur- 
veyor (Mr.  F.  T.  Elliotit). 

YiEWSLEY  U.D.C — The  circular  has  lieen  referred 
to  the  Streets  and  Works  Committee  for  con- 
sideration. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
When  will  the  question  of  (the  appalling  waste  of 
water  tli.il  imu  yoes  on  everywhere  be  taken  into 
serious  inii-ck'iMtion  .?  Is  it  n'ot  time  tha't  some- 
thing was  done  to  try  and  put  a  stop  to  this  waste 
of  a  commodity  which  the  average  consumer  treats 
as  if  it  were  inexhaustible  and  to  him  quite  negli- 
gible so  far  as  any  value  is  concerned  ?   . 

•  *  •  • 

Why  should  not  the  suggestion  made  by  Lord 
Montagu  of  Beaulieu  at  Glasgow  the  other  day,  that 
inuiiii'ipalities  should  erect  local  aerodromes  for 
training  in  flying,  be  carried  into  effect?  Is  it  not 
evident  that  this  new  fighting  branch  of  our  Services 
will  grow  into  vast  in'oportions  and  iilay  a  very  large 
part  in  the  warfare  of  the  future?  Will  the  design 
and  erection  of  the  necessary  -sheds  and  selection  of 
the  proper  flying  ground  be  added  to  the  already 
bulky  list  of  a  isurveyor's  duties  ? 

•  *  •  • 

Does  not  the  disaster  to  the  Quebec  Bridge  give  us 
cause  to  think  furiously  upon  the  number  of  failures 
whiich  occur  "across  the  herring  jjond  "  in  connec- 
tion with  engineering  works  on  a  large  and  small 
scale  ?  Do  not  these  disasters  occur  in  a  somewhat 
alarming  ratio,  or  is  it  that  the  American  engineers 
are  always  so  ready,  unlike  those  in  this  country, 
to  place  on  record  all  known  cases  of  failure  ?  Is  it 
•a  fact  that  the  American  engineer  is  rather  given-  to 
cut  his  standards  of  strength  -down  to  the  uttermost 
margin  of  safety  on  economical  grounds  ? 

•  •  •  « 

,  Will  the  proposal  to  invite  competitive  schemes 
ifoi-  the  town  jjlanning  of  Dublin  lead  to  the  almost 
•inevitable  discu.ssion  as  to  who  is  the  rught  person 
to'  scheme  and  carry  out  such  an  iniiiortant  work  ? 
lis  it  not  within  the  bounds  of  jiossibility  that  the 
•successful  competitor  may  be  full  of  artistic  ideas 
which  may  appeal  to  the  committee,  or  assessor,  when 
the  des'gns  are  -being  considered,  but  that  such  a 
■scheme  may  be  impracticable  when  it  is  desired  to 
carry  it  out  ?  Is  it  not  a  fact  that  a  successful  town 
■planning  scheme  involves  a  very  large  number  of 
factors  in  addition  to  artistic  effect  ? 

•  *  «  • 

•  Is  it  not  rather  a  novel  suggestion  that' the  sewage 
of  Manhattan  Island,  New  York,  shall  be  treated 
in  a  number  of  small  installations  situated  "under 
the  -streets  at  frequent  intervals  along  the  east  and 
west  water  fronts,"  instead  of  at  one  large  sewage 
disposal  works,  in  -accordance  with  the  usual  pro- 
cedure ?    Can  proper  purification   be  carried   out  in 
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tliis  iiianniT  without  .-om,-  local  nui^^unce;  iiiid  wliat 
would  be  the  attitude  ••!  the  officials  of  the  Local 
Goveriiiiient  Board  in  tlii.-  country  if  siicli  a  |iro- 
l>o.<aI  were  made  to  theui   hy  an  engineer  ? 

•  •  •  • 

D:d  not  Mr.  WiUiani  Kaye-Parry,  the  well-known 
engineer  of  Dublin,  recently  make  some  very  useful 
suggestions  in  a  local  daily  journal  with  regard  to 
the  rebuilding  of  the  n  ii-iitly  demolished  property  in 
thai  cMy  ?  Was  not  lii-  idea,  among  otiiers,  of  a 
tribunal  which  could  ..itttU'  questions  such  as  ancient 
lights,  encroa<.-lunent<,  and  so  forth,  an  excellent 
one  for  cheapening  lit:i-'atiun?  But  will  the  lawyers 
not  have  something  t.i  -ay  to  tliis  before  it  can  be 
carried  infto  effect  ? 

•  •  •  • 

Was  it  not  a  very  i>atriotic  action  of  the  rate- 
jiayers  of  Drews  Pond,  mar  Devizes;,  to  .set  to  work 
to  fevel,  make  up,  and  roll  a  road  at  that  place  ? 
When  wc  read  that  A  larj/e  number  of  ladies  and 
gentlemen,  soldiers,  .-linpkeepers,  boys  and  girls  did 
this  work  under  th«  .'^niiervision  of  the  borough  sur- 
veyor, are  we  not  struck  with  the  fact  that  this  war 
is  going  to  bring  out  tlio  best  in  all  of  'us,  provided 
there  is  any  best  ? 

•  •  •  • 

iHas  not  the  Government  of  Australia  acted  very 
wi-sely  in  prohibiting  the  u~e  of  raw  tar  in  connection 
with  road  construction  and  maintenance,  so  that  all 
available  sui/plies  of  l^-nzine  and  toluol  shall  be 
shipped  to  this  country  t T  the  Tiianufucture  of  exjdo- 
s;ves  ? 


Does  not  half  a  gallur 
Vjc  a  very  small  allowan 
of  Cu{>ar  Fife  to  run  a 
oar,  in  connection  with 
■ing  that  when  he  repo'- 
was   the   pror)0.sal    of    tli 


of  petrol  per  week  .-seem  to 
•  for  the  sanitary  inspector 
motor  tear,  or  even  a  cycle 
is  duties?  Was  it  surpri.s- 
•d  to  his  council  that  this 
Local  Government  Board 
the  clerk  was  at  once  instructed  \o  write  to  the 
Board  of  Trade  and  t-n.leavour  to  get  a  certificate 
for  at  least  two  gallon.-  a  w^ek .'  Does  "kissing  go 
by  favour"  in  connection  with  'these  certificates  for 
petrol;  or  how  is  it  tliat  we  atiU  see  so  many 
pleasure  cars  on  "the   road? 


Greenwich  Borough  Council's  Additional  War 
Bonus. — Greenwich  Boicnigh  Council  are  proposing  to 
grant  all  their  employ. -.s  in  the  adoptive  acts  and 
liigliways  departments  whose  salary  is  not  in  excess  pf 
40s.  a  week  a  further  bonus  of  4d.  a  day  during  the 
continuance  of  the  war. 


A  WELSH  SURVEYOR'S  SALARY. 


CARDIGAN    RURAL    COUNCILLORS    "STUDY    ECONOMY." 

.\t  a  recent  meeting  of  the  Cardigan  Eural  District 
Couneil,  the  ir</..7i  Cazittc  reports,  JVIr.  Thomas 
iHughes  moved  tliat  the  surveyor's  salary  be  increased 
from'  21s.  to  25s.  per  week  (inciluding  Is.  war  bonus) 
on  condition  that  he  devoted  'six  days  instead  of  five 
per  week  in  the  sevviee  oi  tlie  council.  iHe  hoi>ed 
the  t>ounciI  would  supjiort  his  motion,  as  it  was  only 
fair  to  the  surveyor  tliat  he  should  have  a  higher 
salary,  as  the  cost  of  living  and  other  matters 
affected  him  as  much  as  anyone. 

Mr.  Thomas  Gritlith.s,  seconding,  said  there  was  no 
doubt  the  surveyor  was  entitled  to  an  increase  of 
salary.  It  had  been  reiiorted  to  the  council  at  the 
last  meeting  that  he  was  doing  his  utmost  to  reduce 
the  cost  of  maintenance  and  repair  of  the  highways. 

Mr.  J.  Gwendraeth  James  stipported  the  motion. 

iMr.  Thomas  Davies  said  he  was  not  against  the 
jiroposed  increase,  but  in  his  opinion  it  was  too 
much  in  comparison  with  the  increase  they  had 
given  the  road  labourers.  Both  roadmen  and  sur- 
veyor were  •equally  affected  by  the  high  cost  of 
living. 

Mr.  Evan  Williams  said  he  Was  surprised  to  find 
such  a  question  Iwfore  the  council.  (Laughter.)  iHe 
thought  the  surveyor  should  be  'satisfied  with  his 
present  salary.  He  considered  that  if  the  surveyor 
were  employed  by  the  council  for  three  days  a  week 
it  was  sufficient  for  them.  The  question  of  the 
employment  of  lalHiur  was  a  big  one;  the  roadmen 
had  in  the  majority  of  eases  to  work  liy  the  i>erch 
for  their  wages.  He  thou<;ht  the  increase  of  salary 
quite  unnecessary.  The  surveyor  was  granted  ii 
month's  holiday  every  year,  and  he  shouJd  lx>  satis- 
fietl.  (Laughter.)  He  had  nothing  against  the 
surveyor,  but  he  thouglit  they  should  consider  the 
ratepayers  on  a  question  like  this,  and  study 
e<'()nomy.  Why  shoidd  they  make  such  an  increase  ? 
There  was  no  consistency  if  the  question  was  applied 
to  the  whole  district.  He  considered  three  days  a 
week  was  sufficient  to  attend  to  the  roads.  It  was 
far  more  important  to  drvote  every  effort  to  harvest- 
ing than  attending  to  the  roads  at  such  a  time  as  the 
present.  He-  unilcrstood  that  the  surveyor  was  an 
excellent  hand  as  a  cobbler— <laugliter)— and  he  would 
prefer  to  see  him  devote  some  of  his  time  every 
week  in  this  direction  and  try  to  earn  a  little  extra 
money  to  im^et  the  high  cost  of  living.  By  giving 
him  .1  higher  salary  it  was  simply  a  wastage  of 
money  and  adding  to  the  exi)enHe  upon  the  rate- 
payers. He  proposed  that  no  increase  be  giveai. 
H<'  thought  any  man  scoidd  do  the  work  of  a  high- 
way surveyor.  They  should  remember  that  there 
were  people  who  suffered  very  much  from  the  effects 
of  the  war  who  were  helpless. 

There  was  no  seconder. 

Mr.  Thomas  Davies  said  he  was  prejiared  to  sug- 
prest  that  an  increase  of  3s.  per  week  (to  include  the 
Is.  war  bonu.s)  l>e  given  to  the  surveyor. 

Mr.  T.  Daniel  seconded,  but  he  considered  an 
increase  of  4s.   was  excessive. 

On  the  vote  being  taken,  there  were  for  Mr. 
Hughes'  motion  4.  and  for  the  amendment  of  Mr. 
T.  Davies  3,  the  motion  being  declared  carried. 


Better  Petrol  Prospects. — The  Petrol  Control  Com- 
mittee intimate  that  lloy  hope  the  improved  supplies 
and  stock  available  may  enable  them  to  increase  the 
ijuantity  of  petrol  allocated  to  the  civil  population  on 
the  re-issue  of  licences  at  the  end  of  October. 

Experimental  Cottage  BuiMing.  —  Dunfermline 
Town  Planning  Committee  have  ag.reed  to  give  autho- 
rity to  Mr.  Walter  Wilson,  inspector  of  works,  to  erect 
an  experimental  cottage  according  to  a  method  patented 
bv  him.  The  new  type  of  cottage  will  be  of  reinforced 
concrete,  and  its  internal  design  is  such  that  it 
practically  abolishes  the  use  of  woodwork,  excejit  for 
doors  and  windows. 

Sewage  Disposal  at  Cleethorpes. — The  sewerage 
.-<'heine  of  the  Cleelliorpes  Urban  District  Council, 
which  has  taken  over  five  years  to  construct,  has  been 
practically  completed,  at  a  cost  of  upwards  of  £80,000. 
The  council  originally  proposed  a  scheme  estimated 
to  cost  £45,(XKI,  but  the  Local  Government  Board 
insisted  upon  a  .scheme  capable  of  dealing  with  a 
potential  jjopulation  of  75,000,  and  estimated  to  cost 
over  £25,f)iJ0  more  than  the  council  desired  to  spend. 
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The  Municipal  Worics  of  Melton  Mowbray/ 

By   EDMUND    JEEVES,    Surveyor   to   the   Urban    District   Council. 


Melton  Mowbray  is  an  ancient  market  town,  situatL-d 
in  the  fertile  grass  valley  of  the  River  Eye.  There 
are  still  many  old  interesting  buildings  in  the 
town.     .     .     . 

The  area  of  the  urban  district  is  2,G86  acres,  and 
the  assessable  value  for  poor-rate  punposes  £49,372. 
The  population,  according  to  the  1891  census  was 
6,392,  in  1901  it  was  £7,454,  in  1911  it  had  reached 
9,202,  and  the  estimated  population  in  1914,  previous 
to  the  war,  was  9,850.  The  estimated  numter  of  houses 
at  the  present  time  is  2,130,  showing  an  average  of 
4-6  persons  living  in  each  house. 

Up  to  now  the  housing  of  the  working  classes  has 
been  satisfactorily  provided  by  private  enterprise. 

The  average  death  rate  for  the  past  seven  years  is 
13-35  per  1,000,  which  shows  that  Melton  Mowbray 
ranks  among  the  healthiest  towns  in  the  country, 
esipoeially  as  in  1913  it  was  'as  low  as  lOS  and  in  1914 
only  9-7  per   1,000. 

PUBLIC    ROADS. 

There  are  four  miles  of  main  county  roads  in  the 
district,  which  the  council  keep  in  repair  by  arrange- 
ment with  the  county  council,  who  pay  the  co.st,  and 
twelve  miles  of  other  roads  and  streets,  the  whole  of 
them  being  macadamised  with  granite,  the  average 
cost  of  maintenance  for  the  past  five  years  being  about 
£135  per  mile  for  main  roads,  and  £65  per  mile  for 
other  roads. 

For  the  past  six  years,  two  miles  of  main  roads 
have  been  tar-sprayed  annually,  and  three  miles  of 
other  roads  and  streets,  at  an  average  cost  of  Hd. 
per  super,  yard.  When  tar-spraying  the  roads  a  space, 
about  li  yds.  wide,  is  left  on  each  .side  for  hor.'ie 
ti'afiic  which  is  found  necessary  in  this  district. 

The  Road  Board  allowed  the  whole  cost  of  the  tar- 
spraying  until  the  last  two  years,  when  they  have 
only  contributed  Id.  per  super,  yard  towards  the 
cost;  the  author  considers  this  is  most  unfair,  as,  in 
his  opinion,  the  process  greatly  increases  the  life  of  ' 
the  road  and  reduces  the  expenses  in  many  ways,  so 
that  the  county  roads  are  being  improved  partly  at 
the  expense  of  the  local  ratepayers. 

The  Private  Streets  Works  Act,  1892,  was  adopted 
in  1906.  and  since  tlien  had  been  put  in  force  in 
connection  with  six  .streets  with  good  results. 

All  new  streets  are  specified  to  have  a  foundation 
of  hand-pitched  lump  slag,  9  in.  thick,  levelled  on 
surface  with  broken  slag,  covered  with  a  good  coating 
of  granite  road  metal  and  steam  rolled  at  completion, 
the  channels  to  be  formed  with  four  rows  of  granite 
s^tts,  the  kerbing  of  10  in.  by  4  in.  granite  on  concrete 
fonndation,  and  tlie  pathways  formed  with  bed  of 
ashes  6  in.  thick,  coated  with  granite  gravel  and  rolled. 
The  council  take  over  the  streets  when  this  wo.rk  has 
been  satisfactorily  carried  out,  and  afterwards  pay 
the  cost  of  finishing  the  surfajce  of  the  pathways  with 
asphalt  or  concrete  slabs. 

Trees  have  been  planted  in  several  streets,  mostly 
by  the  owners  when  laying  them  out.  The  general 
effect  is  good,  but  the  author  considers  it  a  mistake 
to  plant  them,  except  in  very  "wide  streets,  as  they 
are  detrimental  to  light  and  air  to  the  adjoining 
houses,  to  the  kerbs  and  channels  as  the  roots  develop, 
and  to  tbe  general  scavenging  and  maintenance  of 
the  roads  and  pathways. 

SEWEES   AND    SEWERAGE 

Pievious  to  the  year  1860,  there  were  no  sewers, 
the  drainage  of  the  town  being  conveyed  to  the  river 
by  open  water-courses.  In  1860  a  primitive  scheme 
for  draining  the  town  was  carried  out  by  Mr.  Stevens, 
of  Leicester,  at  a  cost  of  e4,200.  In  1875  Mr.  Baldwin 
Latham  was  called  in  to  improve  the  sewerage  of 
the  town  and  provide  purification  works  ?  lurder  his 
supervision  a  scheme  at  a  cost  of  £16,000  was  carried 
out  with  outfall  works,  into  which  the  sewage  was 
pumped,  on  the  Leicester  road  about  half  a  mile  from 
tlie  town.  They  consisted  of  precipitation  by  lime 
and  filtration  througli  coke  beds,  but,  as  the  sewerage 
of  the  town  increased,  the  river  got  so  polluted  that 
in  1896  the  council  were  compelled  to  improve  their 
outfall  works.  They  then  adopted  the  international 
scheme  of  precipitation  by  "Ferozone  "  and  filtration 
through   "Polarite"   beds,  at  a  cost  of  £3,250.     This 

•  Paper  presented  at  the  East  Midland  District  Meeting  of  the  Insti- 
tution of  Municipal  and  County  Engineers,  held  at  Melton  Mowbray 
on  Saturday  last. 


answered  satisfactorily  for  a  time,  but  eventually  was 
found  to  be  quite  inadequate  to  deal  with  the  sewage, 
the  description  of  which  was  entirely  altered  by  the 
fatty  effluent  discharged  into  the  sewers  from  Messrs. 
Ru.st  &  Company's  wool  spinning  mill,  and  in  1907 
Mr.  Midgley  Taylor,  of  the  firm  of  Messrs.  Taylor, 
Sons,  &  Santo  Crimp,  of  London,  was  called  in  to 
deviiSe  a  scheme  to  deal  with  the  mattei-,  and  he 
engineered  the  present  outfall  works,  for  which  a  loan 
was  obtained  for  £19,970. 

The  site  of  the  works,  covering  an  area  of  11  acres, 
is  situated  outside  the  urban  district,  alxjut  half  a  mile 
from  the  pumping  station.  It  was  therefore  necessary 
to  ]'Ut  down  new  centrifugal  pumps,  driven  by  com- 
pound steam  engines  in  duplicate,  with  two  new 
boilers,  and  to  cany  from  them  a  12-in.  cast-iron 
pumping  main  to  the  site  of  the  new  works;  this 
was  done  by  arrangement  with  the  owners  of  the  lands 
through  which  it  passed. 

The  sewage  on  its  delivery  is  passed  into  a  small 
chamber,  from  which  it  can  l)e  led  to  one  or  other 
of  the  four  settling  tanks,  the  combined  capacity  of 
which  is  214,000  gallons.  These  tanks  are  designed 
with  a  view  to  retaining  as  much  as  possible  of  the 
solid  matters  of  the  sewage  and  to  prevent  the  fatty 
matters  from  passing  on  to  the  bacteria  l>eds.  The 
sludge  which  is  retained  in  these  tanks  can  be  auto- 
matically discharged  from  the  bottoms  on  to  specially- 
prejiared  areas  of  land,  where  the  sludge  is  dug  in  or 
used  to  manure  the  land. 

The  liquid  passing  from  the  tanks  is  then  treated 
ny  a  double  series  of  bacteria  beds.  The  first  series 
consist  of  donble  rectangular  teds,  each  315  ft.  long 
by  45  ft.  wide,  filled  with  slag  broken  to  gauge  between 
2  in.  to  1  in.,  to  a  depth  of  al>out  7  ft.,  and  together 
contain  7,000  cubic  yds.  of  filtering  material.  The  ■ 
effluent  is  discharged  on  to  them  by  automatic  travel- 
ling distributors. 

The  effluent,  alter  passing  through  the  beds,  is  then 
discharged  imto  intermediate  settling  tanks,  ftom 
which  it  is  carried  through  circular  distributors  to 
the  second  series  of  six  bacteria  beds,  each  81  ft.  6  in. 
in  diameter  and  5  ft.  6  in.  deep,  containing  in  all  6,0t>0 
cubic  yds.  of  filtering  material,  broken  to  gauge  be- 
tween 1  to  i  in.  Part  of  these  were  filled  with  slag 
and  part  with  granite,  the  result  from  each  being 
apparently  equally  good.  The  effluent,  after  leaving 
the  second  series  of  beds,  has  been  so  good  that  it 
has  been  found  quite  unnecessary  to  further  treat  it 
on  the  land  (which  is  used  for  growing  crops  of  man- 
golds and  cabbage).  It  is  therefore  discharged  through 
open  channels  into  the  river.  On  analysis,  as  much 
as  90  per  cent  of  purification  has  been  shown  by  the 
treatment,  and  no  complaint  whatever  has  been  made 
of  pollution  in  the  river.  The  works  may  therefore 
be  considered  a  great  success,  but  the  author  is  of 
opinion  that  the  rectangular  beds  are  too  wide  for  the 
travelling  distributors,  as  they  have  been  a  source 
of  constant  trouble  and  expense  ever  since  they  were 
started  in  1910,  and  are  still  very  unsatisfactory. 

The  works  were  designed  to  deal  with  an  estimated 
dry-weather  flow  of  350,000  gallons  per  day,  with  an 
allowance  for  25  per  cent  more  tlian  the  estimated 
population  at  the  time  of  construction. 

Previous  to  using  this  installation  the  council  made 
arrangements  with  Messrs.  Rust  &  Company  to  put 
down  a  plant  to  extract  the  grease  from  their  wool- 
scouring  effluent  before  delivering  it  into  the  public 
sewers.  This  made  a  great  difference  to  the  descrip- 
tion of  sewage  to  be  treated  at  the  outfall  works,  and 
although  it  is  still  of  a  very  greasy  nature,  no  difficulty 
has  lieen  found  in  satisfactorily  treating  and  purifying 
it. 

HOUSE  REFUSE  AND  DESTRUCTOR. 

For  many  years  the  council  collected  the  house 
refuse,  and  in  recent  years,  also  the  trade  refuse, 
and  carted  it  to  a  tij)  in  an  old  brickyard  at  one 
end  of  the  town,  but  this  eventually  created  such  a 
nuisance  to  the  adjoining  houses  that  it  had  to  be 
aiiandoned.  The  council  then  carted  the  refuse  to  a 
tip  at  the  old  sewage  works.  During  this  time  arrange- 
ments were  being  made  for  the  erection  of  a  destructor  : 
designs  and  tenders  were  invited,  and  the  council 
selected  the  one  submitted  by  Messrs.  Dawson  & 
Manfleld,  of  Manchester;  a  loan  of  £2,150  was 
obtained ;  it  was  erected  adjoining  the  pumping  station 
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at    the   old    sewage    works,   aud    starte>.l    to    work    in 
February,.  1915. 

Tlie  de:*tructor  is  oi  the  backfeed  type  with  tW'O 
cells,  e;ioh  havLo!;  au  area  ol  20  sq.  ft.  of  grating, 
with  steam  jet  blowers  lor  forced  draught,  oouibustioii 
chamber  and  Cornish  l>oiler,  the  steam  from  which 
drives  the  engines  for  pumping  the  sewage.  The 
chimney  is  65  ft,  lugh.  The  two  cells  are  i'ajiable 
of  consuming  1  ton  of  r«  (use  per  hour,  and  the  instal- 
lation is  sufficient  to  i>uiii|)  the  wliole  of  the  sewage, 
thus  saving  a  large  evil  hill,  tlie  amount  of  whicn 
has  practically  paid  the  working  exi)enses  of  the 
destructor.  During  th.  summer  months  there  is  in- 
sufficient refuse  from  the  town  to  keep  the  destructor 
going,  but  the  defioi.  ii.y  is  made  up  from  the  heap 
ot  old  refuse  tipped  on  the  site. 

WATERWORKS. 

Up  to  1S86  the  town  \iater  supply  was  pumped  fnoiu 
local  wells,  but  they  gradually  became  polluted,  anil 
in  that  year  a  .scheme  .if  water  .supply  by  gravitation 
was  carried  out  by  Mr.  Baldwin  Latham,  at  a  cost  of 
i;8,-J(X).  An  underground  spring  was  tapped  in  the 
neighbourhood  of  SoMliord,  about  three  miles  from 
the  town,  an  adit  wa^  constructed  to  liold  UW.tKR) 
gallons,  which  was  then  a  day's  supply,  and  eastriron 
mains  were  laid  to  -upply  the  town.  .\Uhough  this 
spring  does  not  now  yield  as  much  as  it  did  when 
first  tapped,  it  has  avrraged  100,00<J  gallons  per  day 
for  some  years^  and  .satisfactorily  supplied  the  town 
until  19(Ml,  when  a  furtliei-  scheme,  engineered  by  Mr. 
Baldwin  Latham,  coii~i-ting  of  gathering  drains  also 
in  the  neighbourhoixl  fi  Scalford,  at  a  level  to  gravi- 
tate into  the  town,  was  carried  out  at  a  cost  of  £l'2,7'i(). 
This  scheme  was  calmlated  to  yield  a  mininiinu  of 
luO.iWJ  gallons  per  da.\ ,  hut  this  was  never  realised, 
the  yield  at  times  Ijeui-  as  low  as  20,<.K)O  gallons  per 
day.  This  cause<l  a  shortage  in  the  town  and  necessi- 
tated a  further  supply,  uhich  was  obtained  by  gathc- 
ing  drains  at  a  lower  level  near  Scalford  village, 
the  water  from  whieli  has  to  be  pumped  into  the 
mains.  This  supply  !<  only  used  when  required  to 
make  up  the  deficieney  from  the  other  two  supplies, 
and  the  cost  of  carr\  iiu  out  the  work  was  taken  from 
income. 

eATTI.i;   MARKET. 

In  the  old  days  th.  .attle  markets  were  held  m 
the  -streets,  but  this  be.  ame  such  a  nuisance  that  in 
1869  the  council  obtained  an  Act  of  Parliament  autho- 
rising them  to  expend  ei.OOO  on  the  construction  of 
a  cattle  market,  with  power  to  claim  tolls  for  every- 
thing sold  therein.  In  1908  a  further  sum  of  £3SM) 
was  borrowed  for  inipreivements,  consisting  of  a  large 
shed  for  the  sale  of  pigs  and  alterations  to  the  cattle 
and  sheep  pens  and  paving,  also  for  the  erection  ol 
auctioneers'  offices,  enUirging  and  imjiroving  the 
slaughter  house  in  the  market,  and  erection  of  .stables 
near  for  the  council-  horses.  The  market  is  now  a 
very  complete  one,  and  mie  of  the  best  in  the  country 
for  a  town  of  the  size  i.f  Melton  Mowbray. 

During  the  past  ('r\>-  years  the  average  numl)er  of 
animals  offered  for  sale  annually  at  the  weekly  n>ar- 
kets  and  fairs  has  been  ti.937  cattle,  5,838  calves,  34,720 
sheep,  10,739  pigs,  and  1G6  horses,  besides  a  number 
of  poultry,  &c.,  and,  in  addition  to  the.se,  four  sales 
iiy  auction  of  horses  ar.-  held  each  year. 
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BRIOADE. 
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ISOL.\TIOJf    HOSPITAL. 

In  1904  an  isolation  lio.spital  for  infectious  diseases 
was  built  just  outside  'he  town,  at  the  joint  expense 
of  the  Melton  Mowl.r a.  Urban  and  Rural  District 
Council,  in  conjunction  with  the  Belvoir  Rural  Coun- 
cil. This  has  proved  a  -i  eat  benefit,  and  has  no  doubt 
teen  the  means  of  reducing  the  number  of  cases  oi 
infectious  diseases   in   the  town   and   ne^ghbourho.jd. 

PUBLIC    PARK. 

The  town  boasts  of  a  very  pretty  public  park,  with 
bandstand  and  playin'_'  field,  but  the  cost  of  this  was 
defrayed  from  income  derived  from  the  estates  which 
the  town  are  fortunate  enough  to  possess. 


CORRESPONDENCE. 

(One  man  doet  not  tee  evervthing.) 

— EOKIPIDBS. 

PRESSURE    FILTERS. 

To  the  Editor  of  The  Stjuveyor. 

Sir, — In  your  issue  of  the  8th  inst.,  under  that 
very  interesting  colunui  "  Things  One  Would  Like  to 
Know."  .some  very  pertinent  questions  are  asked  on 
the  subject  of  pressure  filters,  which  we,  as  one  of 
the  oldest  firms  to  introduce  the  intensive  or 
mechanical  systems  of  water  purification,  can 
an.swer  in  the  aflirniative. 

The  present-day  mechanical  filter  is  naturally  very 
different  from  its  original  forerunner,  it  being  a 
scientific  apparatus,  which,  when  used  in  conjunc- 
tion with  varioi>s  chemical  reagents,  is  now  generally 
adopted  to  purify  and  render  absolutely  sate,  bright, 
potable  and  sparkling,  practically  every  kind  of 
water,  no  matter  how  great  its  discolouration,  or  its 
chemical  or  bacteriological  impurity,  and  in  conse- 
quence many  of  the  leading  engineers  of  to-day  are 
adopting  the  intensive  or  mechanical  system  of  fil- 
tration instead  of  the  costly  system  of  open  sand 
beds. 

Pre9sure  filters  an;  converting  into  good  potable 
supplies  polluted  waters  in  China  (and  rivers  are 
greatly  polluted  in  China!),  the  Malay  States,  Japan, 
.\ustralia.  South  .\friea,  Soutll  America,  and  other 
phices  too  numerous  to  mention;  while  in  England 
hundreds  of  public  and  private  water  supplies  are 
purified  by  the  Candy  (or  other  mechanical  pressure 
filters),  millions  of  gallons  of  water  required  for  our 
troops  in  this  country  l)eing  at  the  present  moment 
filtered  by   this   system.— Yours,   &c., 

Thk  Candy  Filter  CoMPANy, 

Frank  Candy,  Managing  Director. 

Westminster. 

September  21,    I'JKi. 

THE  BRITISH   DECIMAL  SYSTEM. 

To  the  Editor  of  The  Surveyor. 
Sir. — I  see  that  Mr.  E.  A,  W.  Phillips  has  been 
extolling  the  merits  of  his  B.D.S.  in  your  columns. 
[The  Surveyor,  September  15th,  p.  235.]  As  lecturer 
lor  the  Decimal  As.sociation,  I  desire  to  say  that  in 
the  present  state  of  progress  and  standardisation  it 
is  not  advisabh'  to  entertain  the  idea  of  two  meters, 
one  the  universal  3937  in.  and  another  ot  39&  in. 
The  statement  that  Gunter's  chain  is  derived  from 
the  old  Belgic  yard  of  39'6  in.  may  be  interesting, 
but  the  world  has  adopted  the  French  measurements, 
and  if  we  wish  to  regain  our  standing  in  foreign 
markets  after  the  war  is  over  we  must  quote  in  th.e 
terms  of  measurement  used  in  those  markets.  All 
honour  to  Mr.  Phillips  for  working  out  his  system, 
butlamafraid  we  must  call'it  fantastical.  American 
engineers  are  insistent  in  their  demand  for  extended 
use  of  the  metric  system,  as  stated  in  the  U.S.A. 
Senate  Report  on  the  Metric  .System  in  Export  Trade 
issued  last  January,  and  it  l>ehoves  ns  to  "  burn  our 
bridges  and  boats "  and  for  once  in  a  while  forget 
our  insularity  and  Ije  willing  to  accept  the  necessity 
for  a  reform  before  it  is  too  late. — Yours,  &c., 
J.  LiNGHAM  Lees, 
Author  of  "Metric  Weights  and  Measures." 
Oidea  Park. 

September  22,  1916, 


Light  Saving. — .\s  a  result  of  the  six  months'  opera- 
tion of  the  Daylight  Saving  Act,  Livei-pool  consumers 
for  lighting  purposes  of  gas  and  electricity  will  find 
themselves  approximately  £35,000  in  pocket.  Of  this 
sum  £25,000  has  been  saved  on,gas  alone.  At  Bootle 
the  average  saving  to  consumers  is  estimated  at 
15  per  cent. 

The  Position  of  Gas  Undertakings. — At  a  general 
meeting  of  the  Wal.s  and  Monmouthshire  Institution 
of  Gas  Kngint"ers  and  Managers  held  at  Aberdare  on 
Wednesday,  tlu;  ineoniing  president,  Mr.  J.  G.  Ken- 
shole,  Merthyr,  gave  an  exhaustive  survey  of  the 
position  created  by  the  war  in  so  far  as  it  relates  to 
gas  undertakings.  The  general  effect  was  that  the 
pi-ice  of  gas  had  to  be  increased,  while  no  renewals 
or  replacements  were  being  carried  out  that  could 
possibly  be  deferred  without  loss  to  undertakings.  The 
action  of  the  Board  of  Trade  in  increasing  the  price 
of  coal  by  2s.  6d.  was  characterised  as  a  grave  mistake. 
In  conclusion,  he  said  he  thought  that  the  demand 
for  gas  for  lighting  purposes  would  continue  to  increase. 
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Passenger  Transportation  in  Large  Cities.* 

By    J.   M.    McELROY,    General   Manager,   Mancliester   Corporation   Tramways. 


Systematic  studies  of  the  passenger  transporta- 
tion requirements  of  the  large  cities  in  this  country 
— studies  directed  towards  making  proper  provision 
for  meeting  the  constantly  increasing  traffic  demands 
wliich  follow  the  cities'  development — have  not  in 
the  past  been  undertaken  with  that  thoroughness 
which  has  been  characteristic  of  many  cities  abroad, 
particularly  in  America. 

Looking  ahead  is  not  one  of  our  strong  points,  and 
certainly  preparation  for  future  developments  has 
not  been  a  distinguishing  feature  in  some  phases  of 
our  local  government.  True  it  is  that  in  recent  years 
we  have  heard  much  of  town  planning,  but  it  is 
doubtful  even  now  whether  it  is  being  conceived  and 
directed,  except  perhaps  in  a  few  instances,  witli 
that  breadth  of  view  which  its  importance  demands. 

Town  planning  schemes  and  the  making  of  pro- 
vision for  future  passenger  transijortation  require- 
ments are  really  part  and  parcel  of  the  same 
problem,  and  should  be  considered  together.  They 
cannot  Ije  divorced  if  the  best  results  are  to  follow ; 
and  the  planning  of  transit  facilities  should  only  be 
undertaken  after  detailed  studies  have  been  made 
of  each  city's  traffic  characteristics. 

Tliat  our  ancestor.?  gave  little  or  no  attention  to 
town  planning  the  older  jjarts  of  most  of  our  cities  , 
only  too  plainly  indicate.  The  lay-out  of  the  streets 
followed  no  plan — they  "  just  happened."  In  con- 
sequence of  this  the  difficulties  in  the  way  of  pro- 
viding adequate  transit  facilities  sooner  or  later 
becomes  one  of  the  most  complex  questions  we  have 
to  face. 

As  cities  grow,  due  to  the  gradual  increase  in 
population,  and  as  the  riding  habits  of  the  people 
develop,  it  becomes  more  and  more  difficult  to  make 
the  channels  of  passenger  transport  equal  to  the  ever- 
growing demands. 

In  every  city  the  main  .factors  affecting  this 
problem  are  much  the  same.  There  is  a  constant 
migration  of  the  population  from  the  inner  to  the 
outer  zones,  and  this  is  greatly  accelerated  by  every 
extension  and  improvement  in  the  means  of  transit. 
Suburban  districts  rapidly  become  urban,  and  new 
suburban  districts  in  the  outlying  areas  are  always 
in  process  of  form'ation.  Smaller  towns  and  distric-ts 
on  the  outskirts  are  drawn  into  closer  touch  with 
the  cities,  and  a  greater  community  of  interests  is 
l>eing  established  over  a  gradually  widening  area. 

Every  extension  of  the  means  of  transit  into  the 
outer  zones  adds'  to  the  difficulties  of  handling  the 
traffic  in  the  central  zone,  and  in  time  the  conges- 
tion becomes  so  acute  that  the  city  authorities  realise 
that  they  are  face  to  face  w-ith  the  inevitable  traffic 
problem.  This  condition  of  things  arises  sooner  or 
later  in  all  large  cities,  but  some  cities  have  been 
confronted  with  the  problem  at  an  earlier  date  than 
others  owing  to  the  narrowness  and  bad  lay-out  of 
the  streets  in  the  older  parts  -of  the  city,  to  the 
aVjsence  of  suitable  arterial  roads,  and  to  the  presence 
in  the  central  zones  of  a  large  amount  of  ordinary 
vehicular  traffic,  which,  if  ft  is  'slow-moving,  tends 
greatly  to  retard  the  general  flow  of  traffic. 

GROWTH    OF    TRAFFIC. 

It  is  well  known  that  the  passenger  traffic  in  cities 
grows  at  a  much  greater  rate  than  the  increase  in 
the  population.  Some  years  ago  a  student  of  traffic 
questions,  having  analysed  the  statistics  of  a  nmn- 
ber  of  European  cities,  found  that  on  the  average 
the  number  of  passengers  carried  increases  in  the 
same  ratio  as  the  square  of  the  population. 

This  rule  is  approximately  true  as  regards  American 
cities,  but  it  does  not  appear  to  be  true  as  regards 
British  cities.  In  some  of  our  cities  the  number  of 
passengers  carried  is  increasing  at  a  much  greater 
rate  than  the  square  of  the  ,population.  ... 

In  considering  the  traffic  statistics  of  various 
cities  it  may  be  very  misleading  to  draw  general 
inferences  imless  the  local  circumstances  in  each 
case  are  fully  recognised  and  clearly  kept  in  mind. 
Many  factors  tend  to  accelerate  the  normal  growth 
in  a  particular  city,  and  unless  we  are  acquainted 
with  these  we  may  be  drawing  wrong  conclusions 
from  the  data.  Quite  apart  from  the  question  of  the 
increased   facilities   and   the   introduction   of   general 

•  From  a  paper  read  at  the  fifteenth  annual  conference  of  the  Muni. 
cip:il  Tram  -vays  Association. 


improvements  in  the  means  of  transit — which  are 
always  followed  by  a  rapid  rise  in  the  number  of 
passengers  carried — the  factor  as  to  the  fares 
charged,  and  the  changes  made  therein  from  time  to 
time,  has  a  most  important  bearing  on  the  subject. 
We  have  therefore,  in  the  case  of  each  city,  not  only 
to  look  at  the  total  transit  facilities  provided,  and 
gauge  their  excellence  or  otherwise,  but  we  have  to 
look  at  the  fares  charged,  and  see  the  effect  of  these. 
We  should  ascertain  the  extent  to  which  long- 
distance and  short-distance  passengers  are  respec- 
tively catered  for.  In  short,  comparative  statements 
as  to  the  number  of  passengers  carried  tend  to  be 
misleading,  because  they  do  not  indicate  the  average 
distance  travelled  by  each  passenger. 

The  ultimate  volume  of  passenger  traffic  which  can 
be  dealt  with  by  facilities  which  use  the  street 
surface  is  limited  by  the  capacity  of  the  arterial 
routes  near  the  central  parts  of  the  city.  When  the 
traffic  on  these  routes  approaches  the  saturation 
point,  then  additional  arteries  nnist  be  opened  out 
or  other  transit  facilities  provided. 

The  new  facilities  which  may  be  provided  are:  — 

(1)  RaUways — {a)  in    .shallow   subways;    (h)  in  deep 

level   "  tubes  "  ;    (r)  on  elevated  structures. 

(2)  'Shallow    subways    in   the  coiigested    areas    into 

which  the  surface  cars  can  be  run. 
Many  cities  have  not  waited  until  the  saturation 
point  of  the  surface  facilities  has  l)een  reached  before 
underground  or  overhead  railways  have  been  con- 
structed, because  the  demand  for  the  railways  has 
arisen  through  the  constant  desire  for  quicker  move- 
ment. In  other  words,  time  saving  has  been  the 
main  factor  which  has  led  to  tlie  construction  of 
many  city  railways,  and  tlie  patronage  they  receive 
from  the  public  depends  largely  upon  the  time-saving 
capabilities  of  the  lines. 

SUBWAYS. 

Experience  shows  that  the  provision  of  shallow 
subways  into  which  surface  cars  can  be  run  so  as 
to  relieve  the  traffic  congestion  in  the  central  parts 
of  cities  cannot  lie  justified,  owing  to  the  great 
cost  of  construction  and  the  comi^aratively  small 
amount  of  traffic  w'hich  can  be  passed  through  them. 

Underground  lines  of  any  description  can  only  lie 
justified  by  a  dense  traffic  demanding  the  operation 
of  high-speed  trains  run  at  very  close  intervals. 

In  planning  new  transit  fajcilities  a  wide  outlook 
is  ail-important.  Any  schemes  carried  out  on  narrow 
or  confined  lines,  or  which  do  not  form  part  of  the 
transportation  requirements  of  the  city,  viewed  as  a 
whole,  \dtimately  result  in  serious  losses  to  the  com- 
munit.v  from  every  point  of  view. 

Underground  lines  should  be  so  laid  out  that  they 
can  be  worked  in  conjunction  with  the  surface  lines 
by  providing  suitable  transfer  points  from  surface  to 
underground  and  vice  rerm.  The  surface  lines  should 
gather  the  local  traffic  and  feed  the  underground  lines, 
which,  in  order  that  they  may  pay  their  way,  must 
be  provided  with  an  immense  volume  of  traffic. 

It  is  not  at  all  likely,  having  regard  to  the  general 
experience,  that  private  enterprise  w-ill  be  willing  in 
future  to  shoulder  the  great  outlay  involved  in  tlie 
provision  of  underground  facilities. 

In  New  York  the  total  outlay  on  the  underground 
and  elevated  lines — when  the  extensions  are  fully 
completed— will  l>e  £137,000,000.  The  expenditure  on 
the  extensions,  undertaken  in  recent  years,  will  be 
.£68,000,000.  This  capital  is  being  provided,  roughly, 
half  and  half  by  the  city  and  by  the  operating  com- 
panies. The  companies  are  to  get  out  of  the  revenue 
all  their  operating  expenses  and  6  i>er  cent  upon 
their  investments,  and  out  of  the  balance  the  City  is 
to  get  the  interest  on  its  investment,  plus  1  per  cent 
for  sinking  fund,  and  if  there  is  any  profit  after  tliese 
payments  have  been  made  it  is  to  be  divided  equally 
laetween  the  city  and  the  companies.  It  is,  however, 
doubtful  whether  there  will  be  the  available  netrevenue 
to  meet  the  interest  and  sinking  fund  payments  of 
the  city,  and  the  possibility  of  any  ultimate  profits 
to  the  city  is  remote.  But  the  city  authorities  are  not 
looking  for  profits.  They  are  determined  to  provide 
adequate  travelling  facilities— and  so  important  a 
duty  on  the  part  of  the  municipality  do  they  consider 
this  that  they   have  made  up  their    minds  to  do   it 
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properly,  even  if  it  entail?  a  charge  upon  tlie  rates 
of  the  city. 

In  London — where  all  the  capital  for  the  under- 
ground railways  has  Ix'en  found  by  private  enterprise 
— it  is  pointed  out  by  Sir  Albert  Stanley  that  in  1913 
the  amount  available  for  dividends  on  the  ordinary 
capital  was  only  sufticiont  to  pay  just  over  2  per  cent 
— not  a  very  encourairini.'  result  for  a  city  which  has 
the  largest  population  in  the  world. 

In  studying  the  prolileni  which  we  are  now  fijced 
with  in  Manchester— where  several  of  our  arterial 
routes  approaching  the  centre  of  the  city  have  priicti- 
cally  reached  the  saturation  point — I  came  to  the 
conclusion,  att^r  careful  consideration,  that  the  projier 
ccurse  for  the  corporation  to  pursue  to  meet  the  con- 
stantly-growing requirements  was — l>efoix;  attempting 
to  provide  underground  facilities,  the  cost  of  whicli 
is  so  enormous — to  imjuove  and  make  more  efficient 
the  existing  surface  lines  by  opening  out  i>arallel 
routes,  by  forming  new  streets  and  widening  others 
at  considerable  cost,  and  also  by  adopting  tramway 
terminals  near  the  bean  of  the  city,  tlie  latter  being 
necessary  on  account  uf  the  narrowness  and  bad  lay- 
out of  the  central  streets.    - 

Since  my  report  was  written,  I  observe  that  Mr. 
M.  C.  Brush,  the  vice-president  of  the  B<istou  lilevated 
Railway  Company — a  <(iMi|)any  which  operates  the 
whole  of  the  transportation  fa^-ilities  in  Boston — i.e.. 
the  surface  tramways,  tramways  in  subways,  under- 
ground and  elevated  railways — made  th:?  following 
oliservations  in  a  paper  read  before  the  American 
Electric  Railway  Association  in  1916:  — 

'■  When  tracks  in  a  certain  street  have  reached  the 
saturation  point  .  .  .  and  additional  transpoi'ta- 
tiou  facilities  must  he  provided,  every  •conceivable 
effort  should  be  made  to  use  parallel  streets  for  addi- 
tional surface  tracks,  or  even  build  an  elevated  struc- 
ture. It  is  absolute  economic  waste  recklessly  to  spend 
enormous  sums  of  money  for  subway  con.-itruction 
merely  becau.se  a  particular  highway  has  operating 
upon  it  all  the  surface  ears  consistent  with  either 
good  transportation  or  economy,  and  subway  construc- 
tion should  only  be  decided  upon  after  other  and  less 
expensive  means  of  furnishing  additional  transporta^ 
tion  have  been  sufficiently  studied  to  justify  their 
expediency. 

"  The  enormous  amo\int  of  traffic  absolutely  neces- 
sary to  .support  expensive  subwa.v  construction  makes 
it  incumbent  on  those  responsible  for  such  expendi- 
ture to  thoroughly  satisfy  themselves  that  the  traffic 
offered,  and  the  conditions  prevailing,  compel  svibway 
construction  rather  than  the  use  of  other  arteries  on 
the  highway  or  even  private  right  of  way  construction 
on  the  surface." 

The  necessity  of  utilising  the  streets  to  the  fullest 
advantage  for  meeting  the  demands  for  pas.senger 
transportation  involves  the  con.sideration,  from  time 
to  time,  of  the  question  as  to  the  most  suitable  means 
of  surface  transit,  having  regard  to  the  traffij:  require- 
ments. 

TRAMCARS    OK    MOTOR   'BUSES. 

Much  has  l)een  written  about  the  relative  merits 
of  tranicars  and  motor  bn.ses — unfortunately  not  with- 
out bias  on  the  part  of  the  advocates  of  each  class  of 
vehicle. 

An  abstract  discussion  as  to  the  relative  merits  of 
tranicars  and  motor  'bii-es,  without  reference  to  the 
particular  p\irpose  for  which  they  are  intended  to 
i>e  used,  is  likely  to  be  very  misleading.  Each  type 
of  vehicle  has  its  peculiar  advan'acres,  and  in  the 
future  each  will  be  ittilistid  for  handling  that  class  of 
traflBc  for  which  it  is  be.4  s-uited.  The  tramear,  on 
account  of  its  greater  seating  capacity  and  its  ability 
to  cope  with  traffic  of  a  widely  fluctuating  character, 
will  be  utili.sed  where  heavy  peak  loads  have  to  be 
catered  for.  On  the  otlier  hand,  where  the  volume  of 
traffic  is  not  great,  or  where  there  is  a  steady  traffic  flow 
througbout  the  day,  motor  'buses  will  probably  prove 
to  be  the  more  suitable  vehicles.  In  some  instances 
it  may  he  found  to  be  advantageous  to  run  the  two 
types  of  vehicles  along  the  same  routes. 

The  aim  should  be  to  use  the  highways  as  channels 
for  passenger  transport  to  the  best  possible  advantage. 
and  the  mo.st  efficient  means  of  doing  this  can  only 
be  decided  upon  in  any  particular  case  by  a  study 
of  the  traffic  characteri.stics. 

Attempts  have  been  made  to  show  the  relative 
efficiency  of  the  two  types  of  vehicles — tramcars  and 
motor  'buses — by  comparing  the  average  loading.  It 
has  been  pointed  out  that  "  the  average  load  of  a 
tramear  with  seventy-four  seats  is  lOJ  passengers, 
and  of  the  motor  'bus  with  thirty-four  seats  is  eight 


passengers,  and  therefore  the  relative  efficiency,'  of 
the  motor  'bus  is  almost  twice  as  great  as  that  of  the 
tramear." 

This  is  a  distortion  of  the  meaning  of  the  word 
"efficiency."  In  practice  we  have  not  to  deal  with 
hypothetical  averages,  but  with  actual  traffic  eondi- 
tiOTis -conditions  often  varying  greatly  at  different 
times  of  the  day.  The  relative  efficiency  of  the  two 
types  of  vehicle  cannot  otherwise  l>e  gauged  than  by 
their  ability  to  cope  with  the  volume  and  flow  of  traffic 
in   particular  ca.ses.     .     .     . 

Sir  Albert  Stanley,  in  his  paper,  points  out  that:  — 

''  The  motor  'bus,  when  operating  in  conjunction 
with  other  means  of  transit,  has  not  a  peak  load.  One 
reason  is  the  absence  of  workmen's  return  fare,  which 
cuts  it  off  from  a  fair  share  in  the  traffic  before  eight 
o'clock  in  the  morning.  Another  reason  is  the  small- 
ness  of  the  units  required  to  be  filled  with  traffic, 
which  allows  of  a  closer  adjustment  to  demands.  A 
third  reason  is  the  special  feaKire  of  motor  'bus  traffic 
casually  picked  up  all  day  long,  so  long  as  there  is 
traffic  in  the  street.  The  motor  'buses  are  always 
reasonably  full  throughout  the  day.  At  the  time  of 
peak   load  they   are  quite  full." 

The  opening  sentence  and  the  la.st  sentence  of  this 
quotation  put  the  facts  very  frankly— at  the  rush 
hours  the  motor  'liuscs  are  quite  full,  but  the  other 
transit  facilities  are  looking  after  the  peak  loads.    .    .    . 

RIISU-HOUU     TRAFFIC. 

The  making  of  proper  provision  for  handling  the 
rush-hour  traffic  will  always  be  the  difficult  i)art  of  the 
l>as.-<euger  transportation  problem.  It  involves,  and 
will  continue  increasingly  to  involve,  a  large  expendi- 
ture of  capital  and  c'oniparatively  high  operating  costs. 

It  is  on  ixccount  of  tliis  that  comjietition  by  separate 
companies  for  the  steady  all-day  traffic  by  means  of 
vehicles  which  can  be  run  on  the  public  streets  at  a 
relatively  small  capital  cost,  and  which  escape  many 
of  the  obligations  placed  upon  those  \sle>  caler  for 
the  peak  loads,  is  unfair,  and  should  ii"!  Ii''  pei  iiiitted. 

The  right  to  operate  public  service  velnrles,  .acquired 
by  merely  obtaining  an  annual  licence,  is  arch'aic,  and 
new  legislation  dealing  with  this  matter  is  urgently 
needed.  Concessions  to  use  the  public  streets,  if 
granted;  should  carry  with  them  obligations  in  the 
public  interest,  with  corresponding  security  and  pro- 
tection for  the  operators. 

It  is  becoming  more  and  more  clearly  recognised  by 
all  those  who  are  qualified  to  j\idge  that  the  public 
interests  are  best  served  by  making  the  facilities  for 
city  passenger  transportation  a  monopoly — a  monopoly 
subject  to  the  control  of  the  city  authorities,  who 
should  possess  full  powers  either  to  provide  and 
operate  the  facilities  themselves,  or,  if  they  think  fit, 
to  grant  franchises  to  private  companies  to  do  so, 
subject  to  control  and  regulation  in  the  public  interest. 

The  world's  experience  has  shown  that  every  city 
should  have  a  permanent  authority  directing  the 
initiation  and  <'arrying  out  of  all  schemes  for  new 
transit  facilities,  in  order  that  there  may  bo  continuity 
of  policy,  and  that  the  future  needs  of  the  city  and 
the  surrounding  districts  over  a  wide  area  may  be 
properly  looked  aft<'r. 


Municipal  Officials'  War  Allowances. — The  Finance 
Committee  of  iSouthwark  Borough  Council  have 
reported  to  that  body  with  reference  to  the  war 
allowances  made  to  their  employees.  A  question  had 
been  raised  as  to  the  legality  of  the  council's,  action 
in  paying  allow^ances,  and,  x>ending  the  decision  of 
the  district  auditors,  'the  council  decided  that  certain 
p'ayments  should  be  withheld,  nien  came  the  pass- 
ing of  the  Loc'al  Government  (Emergency)  Provisions 
Act,  1916,  and,  in  view  of  all  the  circumstances,  ,the 
town  clerk  was  instructed  to  place  all  the  facts  before 
the  Local  Government  Board,  and  to  ask  their  sanc- 
tion to  the  continuance  of  existing  arrangements. 
A  letter  has  now  been  received  from  the  board  to  the 
effect  that,  for  the  purposes  of  a  sub-section  of  the 
Act  referred  to,  Mr.  Long  would  not  regard  as 
reasonable  the  payment  by  local  authority  to  an 
eiTKploye©  of  an  allowance  the  amount  of  which, 
together  with  naval  or  military  pay  and  allowances, 
exceeded  by  more  than  25  per  cent  the  amount  of 
the  employee's  remuneration.  The  board  have,  there- 
fore, sanctioned  the  continued  payment  of  the  present 
allowances  .so  far  as  they  came  within. the  limit  indi- 
cated. Instructions  have  been  given  for  the  neces- 
sary adjustment  in  the  few  cases  affected,  and  as  a 
result  the  amoiint  paid  in  allowances  will  he  reduced 
by  £133  a  year. 
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The  Editor  will  he  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyora  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  aide  only)  should  be  addressed  to  "  The  Law  Editor," 
at  the  office  of  Thb  3iieteyok,  accompanied  by  the  writer's 
name  and  address,  but  correspondenta  who  do  not  wish  their 
names    to    be    published   should    also    furnish    a    "  nom    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  uc3 

distinctive   words  as   noma   de   plume.     The   letter  X,   com^ 

binations  such  as   X.Y.Z.,   ond   worda  such  as   "  engineer " 

and  "surveycr,"  should  never  he  used. 

Insufficient  Water-closets  and  Ashpits,  Sec.  36 
of  the  Public  Health  Act,  1675.— "  Ynys "  writes: 
Notices  (twenty-eight  days)  under  sec.  36  of  the  Public 
Health  Act,  1875,  were  served  upon  the  owners  of 
houses  within  this  urban  district  to  provide  sufficient 
water-closets  .(supply  of  water  and  fittings  to  exist- 
ing water-closets)  and  ashpits  (covered  ashpits,  or  in 
lieu  thereof  galvanised  iron  bins  with  handles  and 
lids),  on  Novenil)er  19,  1916,  and  upon  subsequent 
reports  by  the  surveyor  that  the  necessary  sanitary 
improvements  had  not  been  completed,  the  clerk 
wrote  the  owners  on  January  18th,  intimating  tliat 
the  council  had  resolved  to  carry  out  the  work,  and 
would  proceed  therewith  at  the  expiration  of  fourteen 
days.  On  April  20tli  tenders  were  invited  from  local 
contractors.  No  tenders  having  been  received,  the 
surveyor  was  instructed  to  submit  an  estimate  of  the 
probable  cost  of  the  sanitary  works  in  each  case  for 
the  consideration  of  the  Health  Committee,  and  at  a 
meeting  of  the  latter  connnittee  held  on  September 
1st  it  was  resolved  that  the  surveyor's  estimate  be 
accepted,  and  that  the  clerk  notify  the  owners  tliereof . 
It  has  aftei-wards  occurred  to  me,  having  regard  to 
the  length  of  time  expired  since  the  date  of  the 
notice — namely,  about  nine  months — that  the  council 
could  not  legally  recover  the  cost  of  the  sanitary 
works,  and  I  shaW  be  glad  if  you  will  kindly  advise 
what  length  of  time  tlie  notice  to  execute  the  works 
will  hold  good  whereby  the  council  could  recover  the 
cost  of  the  works  by  sununary  proceedings. 

Under  sec.  257  of  the  Public  Health  Act,  1875.  in  all  sum- 
mary proceedings  by  a  local  authority  for  recovery  of  ex- 
penses incurred  by  them  in  works  of  private  improvement, 
the  time  within  which  such  proceedings  may  be  taken  (i.e., 
six  montlis  from  the  time  when  the  matter  of  complaint 
arises)  is  to  be  reckoned  from  the  date  of  service  of  a  demand 
for  payment,  quite  irrespective  of  the  date  of  the  notice  to  do 
the  work;  and  there  is  710  limitation  of  time  within  which 
a  demand  must  be  made  (Wortley  v.  Vestry  of  St.  Mary, 
Islington.  51  J. P.,  166).      

Injury  to  'Surface  'of  Highway  by  Studs  in 
Horseshoes.— "Cumbrian"  writes:  I  have  recently 
laid  down  on  one  of  my  chief  roads  in  place  of  a 
water-bound  road  surface  a  bituminous  compound 
surface.  It  is  -slightly  slippery  during  frosty  weather 
and  in  summer  during  wet  weaUier.  Some  of  the 
owners  of  horse  traffic,  to  prevent  their  horses  slip- 
ping, attach  a  stud  or  sharp  to  the  shoes.  The 
fixing  of  this  stud  is  quite  customary  in  winter,  but 
not  in  summer.  In  summer  the  bituimiKius  surface 
in  fine  weather  is  not  at  all  slippi'vy.  I>ni  .,(ift,  owing 
to  the  heat.  Notwithstanding  the  .^urlan.  being  soft, 
the  owners  of  tbe  horse  traffic  persist  in  sunnner  time 
in  fixing  their  sharps  or  studs  to  the  horses'  shoes 
and  damaging  the  bituminous  surface,  thougk  I  have 
pointed  out  the  damage  and  requested  them  to  dis- 
continue the  use  of  the  studs.  Have  I  any  legal 
remedy  to  enforce  the  discontinuance  of  the  studs 
or  sharps  being  fixed  to  the  shoes  and  used  on  the 
roads,  water-bound  or  Ijituminous  ?  The  owners  of 
the  horse  traffic  reply  that  it  is  not  the  bituminous 
surface  on  which  the  horses  slip  the  most,  but  a 
length  of  tar-macadam  on  a  gradient  of  1  in  20,  join- 
ing to  the  bituminous  length,  upon  which  the  horses 
slip  both  in  summer  and  winter,  and  that  they  cannot 
be  expected  to  stop  and  take  the  studs  out  of  the 
hor.ses'  shoes  before  going  over  the  bituminous  sec- 
tion of  the  road.  I  may  say  that  the  bituminous 
section  is  a  flat  gradient. 

If  the  injury  caused  to  the  surface  of  the  highway  by 
the  use  of  the  studs  is  so  serious  as  to  amount  to  a  public 
nuisance,  proceedings  could  be  taken  against  the  parties 
liable,  either  by  indictment  or  (with  the  concurrence  of  the 
Attorney-General)  for  an  in,j  unction. 


plume."  Where  necessary,  copies  of  local  Acta  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re  •  drawing  or  amendment.  Unless  these  conditions 
ire  complied  with  we  cannot  undertake  to  reply  to 
queries. 


a  copy  of  our  l)y-la\vs.  and  shall  be  glad  to  have  your 
ojiinion  on  the  following  points:  (1)  Substantial 
additions — i.e.,  three  rooms,  &o. — being  erected  to  a 
building  "  dating  back  from  two  to  three  hundred 
years,"  including  drains,  &c.,  for  which  plans 
have  not  been  submitted.  Am  I  right  in  my  conten- 
tion that  plans  should  be  submitted  ?  By-law  95 
refers  to  "  alteration,"  which  I  contend  does  not 
include  additions,  as  referred  to  above.  (2)  If  in 
your  opinion  plans  need  not  be  submitted  under  this 
clause,  does  88  apply,  "Every  person  who  shall 
intend  to  erect  a  building"?  &c.  Any  case 
bearing  on  the  point  in  question  will  greatly  oblige. 
(1)  Inasmuch  as  no  by-laws  were  in  force  when  the  build- 
ing was  erected,  plans  of  the  additions  cannot,  in  my 
opinion,  be  required  under  By-law  95.  The  question  whether 
the  term  "alter"  includes  the  making  of  additions  is  not 
material,  since,  if  it  does  not,  this  by-law  would  not  apply 
even  had  by-laws  been  in  force  when  the  building  was 
erected.  (2)  By-law  88  applies  only  if  the  additions  and 
alterations  constitute  the  erection  of  a  new  building. 
Under  sec.  159  of  the  Public  Health  Act,  1875.  the  altera- 
tions therein  specified  are  to  be  considered  as  the  erection 
of  a  new  building.  And  in  districts  in  which  sec.  23  of  the 
Public  Health  Acts  Amendment  Act,  1907,  is  in  force,  the 
operations  therein  mentioned  are  to  be  deemed  to  be  the 
erection  of  a  new  building.  In  cases  not  covered  by  these 
enactments  it  is  a.  question  of  fact,  to  be  decided  by  the 
magistrates,  whether  the  operations  constitute  the  erection 
of  a  new  building;  see  James  v.  Wyvill  (48  J. P.,  725).  The 
following  cases  are  in  point:  Shiel  v.  .Sunderland  Corpora- 
tion (25  J.P.,  647);  Huhhs  V.  Donee  (38  J. P.,  56):  Lee  v. 
Barton  (73  J. P.,  .509).  

Housing,  Town  Planning  Act,  1909:  Closing 
Order. — "Ynys"  writes:  iMy  council  has  resolved 
that  a  closing  order,  sec.  17  (2)  of  the  Housing,  Town 
Planning  Act,  1909,  be  made  in  resi>ect  of  a  certain 
house  within  the  district,  which  the  medical  officer 
of  health  reported  is  so  dangerous  or  injurious  to 
health  as  to  lie  unfit  for  human  habitation,  and  that 
notice  thereof  be  served  on  the  owners  forthwith. 
The  house  referred  to  is  owned  by  a  local  firm  of 
ironfounders,  comprising  two  persons,  and  I  shall  be 
obliged  if  you  will  kindly  advise  whether  it  is  obli- 
gatory to  serve  notices  accordingly  on  each  person. 

The  notice  must  be  served  on  both  owners.  See  sub- 
section (3)  of  sec.  17,  wliich  requires  notice  to  be  served  on 
every  owner.  Inasmuch  as  this  Act  is  to  be  construed  as 
one  with  the  Housing  of  tlie  Working  Classes  Acts,  1890  to 
1903,  service  may  be  effected  by  registered  post,  as  provided 
by  sec.  13  (1)  of  the  Act  of  1903. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Scrvbyob  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


Building  By'-laws. — "Bon  Accord"  writes:  Addi- 
tions "  and  alterations "  to  old  buildings,  which 
buildings  were  erected  previous  to  by-laws  being  in 
force  in  the  district,  are  being  carried,  out.     I  forward 


INQUIRY  HELD. 
Droylsden  U.D.C.  (Scpk-mber  20th.  Mr.  P.  M. 
Crosthwaite). — .111,751  for  the  provision  of  humus  tanks 
at  the  sewage  disposal  works. — The  clerk  to  the 
cotmcil,  JVEr.  Geo.  Smith,  stated  that  the  object  of  the 
inquiry  was  to  enable  the  Local  Government  Board 
to  be  in  a  position  to  give  sanction  for  the  work 
at  the  expiration  of  the  war.  The  loan  was  asked 
for  a  term  of  thirty  years. — The  .surveyor  (Mr.  C. 
Hall)  said  the  Mersey  and  Irwell  Elvers  Committee 
liad  brought  to  their  knowledge  the  advisability  of 
further  treatment  of  the  sewage  to  take  out  the  .solid 
portions.  Everything  at  the  works  was  in  a  satisfac- 
tory condition,  except  that  there  was  a  fairly  large 
amount  of  suspended  matter  in  the  effluent. 
APPLICATIONS  FOR  LOANS. 
Wigan  T.C. — £11,038  for  electric  cables,  trans- 
fcirnii-rs,  and  switchgear. 

Cork  R.D.C. — £1,(X)0  for  water  supply  extensions. 

LOANS   SANCTIONED. 
Luton  T.C. —  C14,174  fur  the  electricity  undertaking. 
Crompton     U.D.C. —  l:>^,T29    fur    works    of     sewage 
disposal. 

FORTHCOMING  INQUIRY. 

(  )CT0BER.  £ 

5. — Weston    Favell.      For  the  provision  of  a 

burial  ground  (Mr.  P.  M.  Crosthwaite)  536 


Sbptembbb  29,  1916. 


AND   COUNTY   ENGINEER. 
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Municipal  Work  In  Progress  and  Projected. 

me   Edaor   .nv.ta.   .he   co-ceration  o,/^8j.J«OB  J^de»^..».^a^»je^^^^  t;.a   in,ormaticn  Oiven  under   tHU 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Aberavon  T.C.— A  proposal  has  been  approved  for 
tlie  <x1uver^ion  of  the  old  gas-engine  house  into  a 
mortuary. 

Fulham  B.C.— The  Electricity  Committee  recom- 
mend that  repairs  and  alterations  should  t>e  carriinl 
out  at  the  electricity  works,  at  an  estimated  cost  of 
£1,000. 

Norwich  T.C. — A  sit-e  has  been  purchased  in  St. 
Steplieu's  Back-street  for  an  electricity  sul>-station. 

Swanage  U.D.C. — The  smvoyor,  Mr.  W.  H.  Pearce, 
lias  been  instructed  to  pieparo  a  plan  ami  estimates 
for  ii  public  convenience  in  the  recreation  groiiiul. 

HOUSING   AND    TOWN    PLANNING. 

Edinburgh    T.C. — The    'I'nwn    Planning    Committeo 

.-eport  tlir  completion  of  tlie  revision  <if  the  towii- 
I'lannlng  scheme  for  CraiL-entinny.  This  will  inehule 
a  wide  road  from  Dudding.-tuti  to  Seafield.  and  several 
roads  branching  off  to  the  Lothian  coallields.  The 
committee  are  now  engaged  on  the  Murrayfield,  Raval- 
ston  and  Comely  Bank  aieu>. 

Hebburn  U.D.C. — Instructi<ms  have  been  given  for 
the  i)reparation  of  a  housing  s«;heme 

MOTOR  TRANSPORT. 

Barnsley  T.C. — The  question  of  the  purciiase  of  a 
new  fire  engine  i.n  eiii-'agiii'.'  attention. 

Bolton  T.C. — It  has  boi-n  agreed  to  purchase  a  motor 
ambulance  for  the  fire  briyade  depaiiment. 

Burton-on-Trent  T.C. — Tin-  borough  surveyor,  Wr. 
G.  T.  Lynain,  has  received  instructions  to  make 
inquiries  with  respect  to  in^tor  fire  engines. 

Lambeth  B.C. — The  bormiL,'!!  council  have  sanctioned 
the  |)ui'chase  of  a  third  ni"ti'i-sweeper. 

Mansfield  T.C. — The  town  cfiuncil  have  adopted  the 
recommendation  of  the  Health  Sub-Committee  to 
pnr<liase  a  2-ton  electric  \v:iL'on  from  the  General 
Vehicles  Conii  any,  for  the  .-iiiu  of  £1,070. 

Sheffield  T.C. — A  second-hand  motor  car  is  to  be 
purchased  for  the  cleansing  department. 

Sleaford  U.D.C. — It  is  proposed  to  purchase  a  motor 
lorry. 

Southampton  T.C— The  Wharf  Sub-C<>mmittc«  aro 
making  iii(|uiries  concerniiii,'  Miotor-sweepers. 

Tynemouth  T.C — The  \\ai(h  Committee  are  con- 
sidering the  purchase  of  a  iiftor  fire  engine. 

ROADS    AND    MATERIALS. 

Acton  U.D.C— An  iiitimai  i  .ji  has  been  ivceivetl  that 
the  Road  'Board  have  agred  to  pay  70  i>er  cent  of 
the  cost  of  widening  Wille-don-lane  (C10.250).  and 
will  also  lend  the  council,  iva  of  interest  for  seven 
years,  the  sum  they  will  bt  <>alled  upon  to  pay  for 
their  share  «f  the  work. 

Aspatria  U.D.C— Upon  the  suggestion  of  the  sur- 
veyor. Mr,  J.  Berwick,  the  r  oimcil  have  agreed  to 
paint  the  lanit>-|-o.sts  white  dining  the  winter,  and  to 
whiten    the    kerbs   at  cros.-ings. 

Axminster  R.D.C — A  tender  for  steam  rolling  at 
30s.  per  day  has  l>epn  accepted. 

Barnsley  T.C— Application  is  being  made  to  the 
Local  Government  Board  for  authority  to  make  by- 
laws under  .sec.  157  of  the  I'ul.lie  Health  Act,  187.')  as 
extended  by  sec.  2.3  of  the  Puliiic  Health  Acts  Amend- 
ment Act,  1890,  with  re.-pc<  t  to  the  paving  of  yards 
and  open  spaces  common  to  two  or  more  dwelling- 
houses. 

Brighton  T.C. — Owing  to  war  economies  the  town 
coujKil  have  deferred  as  nnnli  road  work  as  possible; 
but  the  heavy  motor  'bo-  traffic  has  so  broken  the 
surface  of  BrisUd-road  that  an  immediate  expenditure 
of  £500  on  repairs  is  necessary.  The  borough  surveyor, 
Mr.   H.    Tillstone,    reports   that  economies   in  other 


matters  will  cover  this  outlay,  and  tin  effort  is  to  be 
made  to  utilise  some  of  the  old  material. 

Kinghorn  T.C. — A  sum  of  £100  has  been  provided  in 
the  estimates  for  the  purchase  of  a  tar-sprayer. 

Nairnshire  CC — It  has  been  resolved  to  make  a 
claim  upon  the  Koad  Board  in  respect  of  the  damage 
of  the  roads  in  the  Stre<nis  district,  the  repairs  of 
which  are  estimated  to  cost  £239.  The  military  autho 
rities  will  be  asked  to  supply  men  for  the  work  of 
restoration. 

Rochdale  T.C. — Consideration  is  being  given  to  a 
proposal  to  widen  Milnrow-road,  at  an  estimated  cost 
of  over  £S,(X)0. 

Steyning  West  R.D.C— The  surveyor,  Mr.  F. 
Slausrhter.  reported  on  a  recent  conference  at  Horsham 
with  respect  to  the  question  of  a  charge  for  the  use 
of  new  routes  by  motor  'buses.  It  was  stated  that 
the  suggested  charge  of  ;id.  per  'bus  mile  was  con- 
si<lcred  too  much,  while  there  was  an  opinion  that 
heavy  niolor  lorries  and  such-like  should  also  come 
under  the  same   order. 

Swanage  U.D.C. — Back-road,  Institute-road,  is  to  be 

made  up,  and  will  be  taken  over  by  the  council  when 
the  work  is  completed. 

Taunton  T.C. — The  borough  surveyor,  Mr.  D. 
Edwards,  reports  thai  the  work  of  surface  tarring  has 
been  carrietl  out  at  a  cost  of  lid.  per  super,  yard. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Atherton     U.D.C. — It    is   in-oposed     to    lay   a   sewer 

from  ( Jidsvenor-strect  to  the  junction  of  Naylor-street 
ami   Cambridge-street,   at   an   estimated   cOst  of  £180. 

Blean  R.D.C. — The  surveyor  and  engineer,  Mr. 
F.  A.  Ward,  reported  that  the  total  expenditure  on 
the  Heme  and  Reculver  sewerage  works  was  £21,383, 
an  excess  upon  the  estimate  of  £3,455.  It  was  ex- 
plained that  the  cost  of  labour  and  materials  had 
ri.sen.  The  council  pas.scd  a  vote  of  thanks  to  Mr. 
Ward  for  the  able  manner  in  which  he  had  carried 
out  lii.-i  duties  in  connocl.on  with  the  scheme. 

Bridport  T.C— It  is  proposed  to  carry  out  sewer 
renewal   works,    at   an   estiinaled  cost  of  £3Kt. 

Colwyn  Bay  U.D.C  The  council  have  agreed  to 
construct  the  sewer  in  Marine-drive  for  the  owners, 
who  have  undertaken  to  meet  the  cost  of  the  work. 

Heywood  T.C — Certain  sewerage  works  have  been 
ajiproved,  and  the  borough  surveyor  has  been  in- 
structed to  prepairc  i)lans  for  further  sewer  extensions. 
Langholm  T.C. — In  a  report  upon  the  pollution  of 
the  River  Esk  by  sewage,  Mr.  R.  H.  Bicknell,  of 
London,  advi.ses  the  installation,  as  an  "ordinary" 
scheme,  of  certain  preventive  works,  at  the  cost  of 
each  manufacturer  in  Langholm,  having  for  their 
object  the  removal  of  grease,  &c.,  from  the  iiolluted 
trade  eflluents  before  they  arc  allowed  to  be  discharged 
into  the  burgh  sewers;  and  that  a  tank  settlement, 
w:thout  cheinicals,  be  introduced  at  the  expense  of 
the  burgh.  In  regard  to  an  "  additional  treatment  " 
scheme,  he  states  that  it  .-hould  -be  a  complete  scheme 
of  purification  on  standard  lines.  The  <'stiniated  costs 
of  the  two  schemes  at  pre-war  and  war  prices  are: 
First  scheme,  £4,809  and  £6,485;  second  scheme, 
£11,619  and  £15,749.  This  report  will  come  before  all 
the  parties  concerned,  and  it  is  expected  will  result 
in  a  satisfactory   settlement. 

Midsomer  Norton  U.D.C— The  scheme  of  sewage 
dis[)0.sal  prepared  by  the  sorveyor,  Mr.  0.  H.  Suther- 
fand,  has  l>een  approved,  and  will  be  submitted  to 
ihe  consideration  of  a  consulting  engineer. 

Norwich  T.C. — The  city  council  decided  last  week  to 
consider  in  coinmittee  a  rejiort  of  the  Sewerage  and 
Irrigation  Committee,  on  the  subject  of  the  disposal 
of  sewage  sludge.  The  committee  proposed  to  accept 
the  offer  of  Wet  Carbonising.  Limited,  to  treat  the 
whole  of  the  sludge  passing  through  the  sewers  from 
a  date  within  two  years  from  the  date  of  the  signing 
of  peace,  and  also  to  purchase,  at  an  estimated  cost 
of  £1,285,  part  of  the  plant  of  the  Norwich  Natural 
Manure  Company,  Limited.  In  moving  the  report, 
the  chairman  of  the  coniinittee,  Mr.  C.  Horner,  said 
the  committee,  after  iiim-li  investigation  and  delibera- 
tion   believed  the  patent  process  of  Wet  Carbonising, 
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Limited,  to  be  the  only  one  known  at  tlie  present 
time  satisfactorily  to  deal  with  the  shidge  problem  of 
the  Norwich  sewage.  This  company  was  willing  to 
undertake  the  work  on  the  terms  set  forth  in  the 
rei)ort,  and  to  give  the  corporation  security  for  the 
money  advanced  to  purchase  of  the  Natural  Manure 
Company  that  part  of  their  machinery  at  their  Whit- 
lingham  woi'ks  which  Wet  Carbonising,  Limited, 
desired  to  retain,  and  to  repay  this  amount  by  instal- 
ments bt-aring  interest  at  6  per  cent.  He  might  add 
that  the  work  done  by  the  Travis  tanks  had  always 
been  satisfactory,  and  fidfillcd  the  expectations  of 
the  couniiiltee  and  the  engineer. 

St.  Austell  U.D.C. — It  lias  been  agreed  to  erect  two 
shafts  in  'South-street  to  ventilate  the  main  sewer, 
at  an  estimated  cost  ;of  £20. 

Seaham  Harbour  U.D.C— The  surveyor,  Mr.  F.  E. 
Boaz,  has  iire|iarcd  the  draft  of  a  scheme  for  the  pre- 
vention of  flooding  in  the  southern  di.strict,  and  for 
sewerage  extensions,  wdiich  will  be  considered  by  the 
Health  Committee. 

Wayland  R.D.C.— The  council  have  authorised  the 
AVattdii  Parish  Council  Committee  to  carry  out  the 
pr(>|H.sed  work  at  the  sewer  outlets,  and  also  provide 
additional  filter  bods. 

WATER,    CAS,   AND  ELECTRICITY. 

Ballycastle  R.D.C. — Complaint  having  been  made 
of  thi'  seriiiu-  shnit;ige  of  water,  it  has  been  decided 
to  .-onstruct  a,  resrrviiir,  at  an  estimated  cost  of  £8<M). 
Bath  T.C.— The  Surveying  Committee  have  approved 
a  ■ecommendation  of  the  Street  Lighting  Sub-Com- 
mittee refusing  the  demand  of  the  Bath  Gas  Company 
for  payment  in  respect  of  street  lamps  which  had  been 
put  out  of  lighting.  The  chairman  of  the  Surveying 
Committee,  Councillor  Wills,  stated  that  the  gas  com- 
pany, under  their  last  contract,  had  asked  to  be 
relieved  of  that  portion  of  lighting  which  they  said 
was  unremunerative — the  actual  lamp  lighting.  This 
was  done  and  the  work  undertaken  by  Horstmann's. 
The  company  thereafter  supplied  the  corporation  with 
gas  at  the  current  rate  in  the  town.  In  other  words, 
tlie  corporation  became  ordinary  consumers.  Now  the 
company  was  asking  the  committee  to  pay  Us.  per 
lamp  for  the  lamps  put  out  of  lighting,  but  the  com- 
mittee felt  that  they  should  not  be  treated  as  other 
than  ordinary  consumers. 

Lincoln  T.C. — A  benzol  recovery  plant  is  to  be 
installed  at  the  gasworks,  at  an  estimated  cost  of 
£2.001). 

Matlock  Bath  U.D.C. — Owing  to  the  increased  cost 
of  materials,  the  council  have  deicided  to  raise  the 
price  of  gas  on  October  1st,  2d.  per  1,000  ft.  to  ordi- 
nary consumers,  and  3d.  per  1,0(J0  ft.  to  slot  con- 
sumers. 

~  Nuneaton  T.C. — It  has  been  agreed  to  adopt  the 
liigh-ten.-;ion  three-phase  alternating  current  system 
for  the  supiily  of  electricity.     The  estimated  cost  is 

e2,ico. 

Paignton   U.D.C. — Inquiries  are  being  made  by  the 

clerk  as  to  the  prolmble  cost  of  easements  for  the 
proposed  duplication  of  the  water-main. 

Penzance  T.C— For  the  purpose  of  supplementing 
the  water  supply,  the  town  council  have  hired  a  pump 
and  oil  engine,  with  the  option  of  purchase,  in  order 
to  i)ump  water  from  the  borehole  at  Hendra.  The 
price  of  the  pump  is  £185,  and  of  the  oil  engine  £54. 

Southwick  U.D.C. — The  council  have  resolved  to  give 
notice  to  the  Board  of  Trade  of  objection  to  the  pro- 
posal of  the  Brighton  and  Hove  General  Gas  Company 
to  sulistitute  a  standard  of  calorific  power  for  the 
existing   standard   of    illuminating  power. 

Spenborough  U.D.C— Mr.  G.  I.  Talbot,  k.c, 
arbitrator  in  the  proceedings  between  this  council 
■  and  the  Bradford  Corporation,  relative  to  the  price 
to  be  paid  by  Spenborough  for  a  water  supply  in  bulk 
from  the  corporation,  has  given  an  award  of  7d.  per 
1.01)0  gallons. 

Swanage  U.D.C. — The  sui-veyor,  Mr.  W.  H.  Pearce, 
has  been  instructed  to  prepare  a  scheme  for  the 
improvement  of  the  water  saipply. 

Torquay  T.C. — The  price  of  electricity  will  be 
increased  from  4^d.  to  5d.  per  unit. 

Upholland  U.D.C. — The  Local  Government  Board 
have  written  that  the  council's  scheme  for  laying  a 
water-main  from  Stephen's  No.  1  shaft,  Eoby  Mill, 
to  the  reservoir  in  Mill-lane  was  generally  satisfac- 
tory, but  a  loan  for  the  expenditure  involved,  £1,800, 
could  not  be  sanctioned   at  present. 


Waterford  T.C — Sanction  has  been  obtained  to  the 
borrowing,  of  .£1,000  to  meet  the  preliminary  expenses 
in  connection  with  the  scheme  for  elentric  lighting. 

MISCELLANEOUS. 

Brighton  T.C. — In  reference  to  the  proposal  of  the 
town  council  to  apply  for  a  provisional  order,  autho- 
rising them  to  work  general  motor-omnibuses  on  any 
route,  the  Local  Government  Board  state  that  they 
do  not  propose  to  entertain  furthei-  applications  of 
the  kind  by  way  of  provisional  order ;  but  they  sug.- 
gest  an  aiTangement  which  would  enable  the  corpora- 
tion to  lease  the  right  of  user,  and  also  extend  the 
period  for  carrying  out  the  railless  traction  scheme 
sanctioned   in   1912. 

Ilkeston    T.C. — The  town   council  have  disposed  of 

their  electricity  and  'tramways  undertakings  to  the 
Nottinghamshire  and  Derbyshire  Tramways  Com- 
pany for  the  sum  of  £28,150. 


PERSONAL. 


Mr.  R.  G.  Coles,  borough  surveyor  of  Wilton,  has 
i-esigned  on  account  of  ill-health. 

Mr.  D.  H.  B.  Stevenson,  surveyor  to  the  Leake  Rural 
District  Council,  has  been  passed  for  garrison  duty 
abroad. 

Mr.  Thomas  L.  Brown,  burgh  surveyor  of  Arliroath. 
has  been  granted  'a.  commisfion  in  the  Royial 
Engineers. 

Mr.  A.  Wilson,  surveyor  and  sanitary  inspector  to 
the  Ashburton  Urban  District  Council,  has  had  his 
salary  increased   by   £20  ^ler  annum. 

Mr.  N.  N.  Roystou, ■  the  highways  foreman,  has 
been  appointed  sulrveyor  of  buildings  to  the  Driflield 
Urban  District  Council,  in  succession  to  Mr.  .1.  Berry, 
resigined.  , 

Mr.  William  R.  Rab'an  has  consented  to  act  as 
dejjtity  surveyor  to  the  Baldock  LIrban  District 
Council,  in  the  alisence  'On  military  service  of  Mr. 
Philip  Kent.  , 

Mr.  E.  G.  Whitcombe,  formerly  assista'it  surveyor 
to  the  Chipping  ^odbury  Rural  District  Council,  who 
has  been  on  active  service,  lia.s  been  reported  "  miss- 
ing "  since   September  1st. 

j\Ir.  J.  Williams  and  Mr.  J.  Prisk,  highway  sur- 
veyors to  the  Hal.ston  Rural  District  Council,  have 
been  grianted  an  increase  of  salary  of  £13  a  year  each 
for  the  duration  of  the  war. 

Mr.  Vj.  Whitwell.  surveyor  to  the  Abersychan  Urban 
District  Council,  has  received  an  important  appoint- 
ment under  Government.  There  were  301)  competitors 
for  the  position,  and  the  council  have  offered  their 
congratulations  to  Mr.  Whitwell  upon  his  success, 

OBITUARY. 

Mr.  W.  Hodgson,  who  was  for  many  years  surveyor 
to  the  Keswick  Urban  District  Council,  died  recently, 
we  regret  to  state,  in  his  seventieth  year.  At  the 
meeting  of  the  council  a  resolution  was  passed  expres- 
sing appreciation  of  the  valuable  services  he  had 
ungrudgingly  rendered  to  the  community  during  the 
past  thirty-seven   years. 

EOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 
iSALE   OF   PLANT. 

METEOPOLITAN    BOEOUGH    OF 
SOUTIHWARK. 
Offers    are   invited    for    the   purcha.'je    of     any     of 
the  following  Plant  (superseded  by  motor  traction):  — 

A.  4.  Circular  Iron  Tanks  on  Wagons. 

For    road    washing    purposes   {approximate 
cajyacity  600  gallons). 

B.  4.  Rotary  Machine  'Brooms. 

This  Plant  may  be  viewed  between  the  hours  of 
10  a.m.  and  4  p.m.  on  any  week-day  except  Saturday, 
on  application  to  the  Borough  Engineer  and  Surveyor, 

Offers  will  be  received  until  10  a.m.  on  Friday,  "the 
13th  day  of  Octol>er,  by  the  Town  Clerk,  Town  Hall, 
Walworth-road,  S.E.,  and  must  be  endorsed  "Offers 
for  Plant." 

The  Council  does  not  bind  itself  to  accept  the 
highest  or  any  offer. 

Town  Hall,' 

Walworth-road,   S.E.  (3,113) 


September  29,  19Ui. 


AND  COUNTY   ENGINEER. 
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STEAM   HAULAGE. 


Klaxton,  Yorks.  Rural  District  Councif  have 
adjourned  for  two  niontlis  the  consideration  of  a  report 
l>v  the  surveyor.  Mr.  J  W.  Lupton,  on  the  siihiect 
of  .<toani  hauUige. 

Mr.  Lupton's  report  stated  that  hy  the  purchase  of 
a  .Vton  steam  tractor  and  two  tipping  wasions,  30 
to  10  tons  oould  be  liauKd  daily,  at  a  cost  of  Hid. 
per  ton.  effectinfr  a  saviii!;  of  E385  8s.  per  year.  His 
calculation  included  wuos  of  driver,  two  men  for 
fillins,  and  12i  per  cent  tor  repair  .nnd  depreciation. 
The  cost  of  team  lal'.uir  for  the  five  year.*  past  had 
shown  an  average  oi  CTTD  16s.  The  cost  of  leading  by 
tractor  of  10.01)0  tons  would  be  -€416  bis.,  a  saving  of 
e363  3s.    With  a  tr:!!''! .  the  stone  could  bo  led  to  the 


Views   Showing    OrKn.\TiON   of    Straker-Sqi'ire    Patent   Tippino   Wagon. 


roller  and  tipped  ready  for  spreading.  This  would 
effect  a  further  .saving  in  labour,  which  he  e.stimated 
at  £111  5s.  A  horse  woul  !  be  required  for  the  water- 
cart  for.  say,  2<X)  days,  at  9s.  per  day.  Ho  had  pre- 
jared  the  following  fiaun-  as  showing  the  comparative 
oo.sts:  Kstimated  cost  ot  haulage  hy  tract/jr,  C416  13s. ; 
hor.se  for  water-cart,  tsj  total,  £50.=)  13s.;  as  again.st 
average  cost  of  team  lahnur  for  the  i>ast  five  years  of 
haulage  would  be  £274  3s., 
'ang  £111  5s.,  making  a  total 
ad  estimated  the  cost  of  this 
onnt  to  £950.  £170  alxjve  the 
average  during  the  previous  five  years.  This  did  not 
include  any  team  work  "it  the  local  camp  roads.  The 
average  cost  three  year-  ago  was  Is.  8{d.  per  ton  ;  this 
year  it  would  be  2s.  I'.il.  During  the  pa.st  two  or 
three  years  it  had  h.i n  impossible  to  get  carts  to 
carry  stone  in  such  quantities  as  to  keep  the  roller 
at  work,  and  this  hi'l  re.sulted  in  a  great  lo.ss  of 
time  in  moving  to  variou-.  parts  of  the  district.  The 
f  rice  of  tractor  and  t\^o  wagons  would  be  £72f),  but 
this  amount  would  Iv  -aved  in  two  years. 


£779  16s.  The  saving;  in 
and  the  saving  in  roller  • 
.saving  of  £385  Ss.  He  )i 
year's  team  labour  to  am 


The  Widening,  of  Leadenhall-street. — The  London 
County  Council  hav'-  aL'r<'ed  to  pay  half  the  cost  of 
a  further  wirlenint'  of  I.i  Hlenhall-strret.  to  be  carri<>d 
out  bv  the  Citv  of  London  Corjioration. 


STRAKER-8QUIRE  PATENT  TIPPING  WAGON. 

In  the  pat«nt  tipping  wagon  .ilhistrated  herewith 
the  automatic  action  of  the  rear  end  ot  the  body  in 
relation  to  the  tail  door  is  a  notable  feature.  During 
the  operation  of  tipiiing,  the  raising  of  the  front  end 
of  the  body  causes  the  rear  end  to  be  released  from 
the  tail-board,  which  remains  in  its  normal  position, 
and  thus  allows  a  free  outlet  for  the  material. 

The  simplicity  of  the  tipping  gear  will  l>e  apparent 
when  it  is  stated  that  the  tipping  and  discharL'inc  of 
tlu'  heaviest  loads  can  be  effected  in  a  minute  and 
a  half,  'and  the  sreneral   construction  of  the  vehicle 
is  such  that  the  load  is  evenly  distributed  over  both 
front  and  rear  axles. 
This  tipping  wa^on.  which  is  British  made  through- 
out, is  fitted  with  a  4o-h.p. 
motor,  .and'  is  intended  to 
carry  a  iiett  load  of  5  tons, 
excluding  weight  of  body- 
work. 

The  general  dimensions 
of  the  chassis  are  as  fol- 
lows :  Overall  length  (over 
starting  handle),  20  ft.  1  in. ; 
overall  width,  7  ft.  13  in. ; 
wheel  base,  13  ft.  G  in.; 
wheel  gauge  to  centre  of 
tyres,  5  ft.  9;'  in. ;  length 
from  dash  to  rear  of  frame, 
15  ft.  3i  in.;  length  from 
dash  to  centre  of  back 
axle,  11  ft.  2i  in.  The 
frame  is  strongly  con- 
structed of  pressed  steel. 
J  in.  thick,  well  braced 
together  with  transverse 
members  of  pressed  steel, 
united  by  ample  size 
gusset  plates,  which  are 
solid  with  the  cross  mem- 
l>ers.  At  centre  of  side 
mcml>ers  frame  is  8  in. 
deep.  The  engine  is  ot  the 
four- cylinder  type,  the 
cylinders  being  cast  in 
pairs,  120  mm.  bore  by 
140  mm.  stroke.  The 
inlet  and  exhaust  valves 
are  all  located  on  the 
same  .side  of  the  cylinders, 
and  ojjcrated  by  one  cam- 
shaft. The  road  wheels  are 
of  cast  steel,  standard 
sizes,  and  are  suitable  for 
fitting  1,030  by  140  mm. 
twin  tyres  on  back,  and 
900  by  140  mm.  single 
tyres  on  front  for  8.50  rim 
fitting.  The  standard  size 
of  platform  is  12  ft.  by 
6  ft.  6  in.,  but  this  can  be 
exceeded  if  found  neces- 
sary up  to  15  ft.  by  7  ft. 
Readers  desiring  further  particulars  with  regard 
to  this  vehicle  should  commnnfcate  with  Messrs. 
Straker-Squirc  (191.3),  Limited,  Nelson-square,  Black- 
friars,  London,  S.E. 


HIGHWAY  MAINTENANCE  AT  TIVERTON. 


Mr.  .T.  Siddalls.  borough  surveyor  of  Tiverton, 
states  in  his  report  for  the  year  ended  March  31st 
last  that,  in  spite  of  difficulties  arising  from  shortage 
of  staff  and  horses,  and  scarcity  of  materials,  the 
highways  under  his  charge  were  maintained  during 
that  period  in  a  good  state  of  efficiency.  A  longer 
stretch  of  roadway  than  hitherto  was  tar  surfaced, 
with  excellent  effect,  both  in  dust  prevention  and 
l>rotection  of  the  road  surface. 

The  surfaces  of  all  the  main  thoroughfares,  and 
some  of  the  side  streets,  were  tarred.  On  the  latter, 
which  were  not  watered,  the  coating  is  still  in 
existence,  and  will  not  have  to  be  renewed  this  year, 
which,  Mr.  Siddalls  ob.serves,  tends  to  prove  that  the 
tarring  is  valuable  in  [ireserving  the  metalling  from 
wear  and  tear. 

The  cost  ot  maintenance  per  mile  was  tor  main 
roads  £93  6s.  lOd.  and  for  other  roads  £2.3  13s.  lOd. 
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MUNICIPAL  ENGINEERING  WORK  AT  GAPE  TOWN. 


CITY  ENGINEER'S  REPORT. 

Reference  is  made  in  the  la.-t-i??uerl  annual  report 
•  of  the  city  engineer,  Mr.  D.  E.  Lloyd  Davie.';, 
M.iNST.c.B.,  to  a  scheme  for  tire  main  drainage  of  the 
southern   suburbs  of  Cape   Town. 

The  scheme,  which  deals  with  an  area  of  approxi- 
mately 30  square  miles,  is  divided  into  two  portions, 
and  provided  for  74  per  cent  of  Woodstock  and  11 
per  cent  of  Mowbray  to  gravitate  to  the  Flash  Light, 
Green  iPoint,  through  the  Cape  Town  sewers,  and 
the  extension  of  the  existing  ocean  outfall.  The 
remainder  of  the  sewage  of  Woodstock  and  Mowbray 
and  the  drainage  areas  of  Maitland,  Rondebosch  and 
Claremont,  as  they  existed  prior  to  unification  is  to 
be  conveyed  to  a  pumi)ing  station  at  Mowbray,  and 
then  lifted  to  the  ]jurification  works  on  the  municipal 
land  .situated  on  the  Cape  Flats,  and  known  as  the 
T.T.  Lands.  This  ground  is  conveniently  placed 
for  taking  the  added  areas  of  Rondeboscli  and  Clare- 
mont, and  its  position,  central  to  the  whole  area  to 
be  drained,  reduces  the  length  of  large  sewers  to  the 
minimum. 

The  estimated  cost  of  the  work,  including  all 
charges,  is  £489,000,  and  £496,000  if  the  whole  of  the 
sewage  is  conveyed  to  the  Cape  Flats. 

WATER     SUPPLY. 

Mr.  Lloyd  Davies  mentions  that  special  committees 
have  been  appointed  to  deal  with  the  augmentation 
of  the  water  supplies  of  the  city  and  that  some  pro- 
gress has  been  made.  It  is  hoped,  however,  in  view 
of  the  increasing  consumption  and  the  drainage 
work  contemplated  in  the  suburban  areas,  that  this 
important  necessary  work,  which  has  engaged  so 
much  attention  in  the  past,  will  assume  more  tangible 
form  in  the  near  future. 

SCAVENGINa. 

In  the  Cape  Town  district  approximately  55  miles 
of  roads  and  footpaths — about  two-thirds — are  swept 
daily,  and  in  tlie  period  under  review  66,896  loads  of 
sweepings  were  cwllected  and  removed  at  a  cost  of 
£7,956.  Most  of  the  refuse  collected  from  the  streets 
is  compo.sed  of  fallen  leaves,  and  the  quantity 
becomes  greater  each  year,  owing  to  the  growth  of 
the  trees. 

(Street  gullies  are  cleansed  at  night,  a  section  of 
the  town  being  taken  nightly.  Many  of  the  gullies 
are  constructed  on  the  dip-stone  principle,  and 
many  are  directly  connected  with  the  sewer.  The 
sealing  of  trap  gullies  is  therefore  practically  use- 
less, as  in  many  cases  the  gully  on  the  opposite 
side  of  the  ,street  iis  untrapped  and  directly  connected 
to  the  sewer,  al.=o  the  sewer  covers  are  perforated. 
Many  of  the  trap  girilies  are  4ft.  and  5  ft.  deep,  and 
the  bottoms  are  box-shaped  and  not  easily  cleansed. 

Collections  of  house  refu.se  are  made  daily  in  the 
city,  with  the  exception  of  Sundays,  commencing  at 
6  a.m.  in  summer,  and  daylight  during  the  winter 
months.  Endeavours  are  made  to  remove  all  refuse 
in  main  thoroughfares  at  an  early  hour,  before 
8.30  a.m.  It  is  not,  however,  possible  to  carry  this 
out  universally,  as  many  shopkeepers  live  in  the 
suburbs  and  arrive  in  the  city  at  9  a.m.  and  after- 
wards, and  require  their  refuse  to  be  removed.  This 
necessitates  a  second  coMecbion  in  busy  thorough- 
fares. 

Fully  90  per  cent  of  householders  are  using  insani- 
tary paraffin  tins  for  refuse  receptacles,  and  these 
have  .lagged  edges,  rendering  them  dangerous  to 
handle,  besides  which  the  contents  are  dislodged 
with   difficulty. 

The  total  quantity  of  house  refuse  collected  and 
conveyed  to  the  depot  was  43,991  loads,  and  the  cost 
of  removal  was  £5,026.  Assuming  the  population  of 
the  city  to  be  77,000.  the  approximate  amount  of  refuse 
per  head  for  the  year  would  be  0-57  cub.  yd.,  and  the 
amount  collected  per  house  4-08  cub.  yds. 

STREET     WATERING. 

The  whole  of  the  streets  in  the  city  are  watered 
for  a  period  of  approximately  six  to  seven  months  in 
the  year— viz.,  from  October  to  April.  The  main 
thoroughfares  receive  attention  throughout  the  year. 
On  dry  days  during  the  winter  months  the  climatic 
conditions  existing  in  Cape  Town  necessitate  much 
care  and  watchfulness  in  order  to  minimise  the  dust 
nuisance  Often  on  a  dull  and  calm  day,  even  when 
rain  is  threatening,  south-east  or  north-west  winds 
suddenly  rise  with  extreme  violence  and  soon  the 
city    is   enveloped    in   dust.    Every    available  water 


wagon  is  then  utilised  and  despatched,  but  some 
time  necessarily  elapses  before  all  the  streets  are 
watered. 

In  Bummer  streets  are  watered  twice  daily  owing 
to  the  incessant  traffic.  In  two  thoroughfares  which 
are  much  expo.sed  to  south-east  winds  it  is  necessary 
to  water  at  least  four  times  daily.  Salt  water,  the 
city  engineer  states,  has  proved  very  efficient  in 
allaying  the  dust  on  macadamised  roads,  but  when 
used  for  flushing  paved  streets  leaves  ■  dark  and 
unsightly  stains. 


WATER  PURIFICATION  IN  THE  MALAY  STATES. 


(From  a  Correspondent.) 

The  Kuala  Lumpur  Rubber  Company  have  re- 
cently shipped  to  the  Malay  States  a  m'f'chanical 
pressure  filter  plant  for  dealing  with  the  water 
supply  obtained  from  swamp  wells  on  their  estates. 

The  plant  has  been  supplied  by  the  Candy  Filter 
Company,  Limited,  of  Westminster,  London,  together 
with  apparatus  for  automatically  adding  a  solution 
of  sulphate  of  alumina  to  the  unfiltered  water,  and 
a  quantity  of  the  powerful  oxidising  and  purifying 
material  "  Polarite,"  which  will  be  used  in  conjunc- 
tion with  silica  sand  and  grit,  to  ensure  the  highest 
degree  of   purity. 

Candy  filters  are  the  only  mechanical  filters  in  the 
market  that  contain  the  special  purifying  material 
"Polarite,"  in  addition  to  a  filtering-l>ed  of  silica 
sand,  &c.  "  Polarite "  is  a  specially  prepared  and 
granulated  black  magnetic  oxide  of  iron  in  a  micro- 
scopically porous  condition;  it  is  rustless,  and  has 
proved  to  be  a  most  powerful  oxidising  and  purifying 
material. 

The  late  celebrated  scientists  Prof.  Sir  Henry 
Roscoe  and  Sir  Edward  Frankland  made  exhaustive 
trials  with  "  Polarite,"  and  reported  it  to  l>e  a 
highly  valuable  material  for  the  purification  of 
water.  Many  .other  .scientists  have  also,  after  long 
investigation.  formed  the  highest  opinion  of 
"  Polarite,"  of  which  the  Candy  'Filter  Company  are 
the  sole  manufacturers  and  owners,  "  Polarite " 
being  the  invention  nf  Mr.  Frank  Candy,  the 
managing  director  of  the  company,  who  has  had 
.upwards  of  twenty  years'  practical  exjjerience  in 
water  purification,  and  for  it  received  the  highest 
award  of  the  Royal  Sanitary  Institute  of  Great 
Britain. 

A  large  quantity  of  "Polarite"  was  recently 
shipped  to  the  West  Coast  of  Africa,  at  the  order  of 
the  Crown  Agent  for  the  Colonies,  for  the  purifica- 
tion of  a  water  supply  in  Nigeria. 


ROAD  MAKING  IN  SOUTH  AFRICA. 


(By  a  C(yrrcspondevl.) 
The  most  important  member  of  a  road-making 
giang  in  South  Afriica  is  the  "  boy  "  who  sets  off  the 
dynamite.  He  receives  extra  pay — 3s.  a  month — and 
has  the  right  to  the  snakes,  numbers  of  which  are 
found  dead  in  the  rocks  after  a  charge  has  been  let 
off.  The  .snakes'  gall  is  valued  as  medicine,  and  there 
i.<  liig  demand  for  the  reptiles  by  the  other  boys. 

The  red-letter  day  in  the  life  of  the  gang  is  pay-day. 
When  this  comes  round,  the  boys'  eyes  are  constantly 
wandering  away  to  the  end  of  the  road,  and  as  soon 
as  the  clerk  appears  in  sight  a  shout  goes  up  that 
echoes  again  and  again.  No  returning  warrior  ever 
had  a  more  triumphant  reception  than  that  given  to 
the  pay-clerk.  The  boys  line  up  on  the  road  and  clash 
their  picks  and  shovels  and  cheer  as  he  rides  in. 

The  neighbouring  kraals  brew  beer  for  the  pay-day, 
and  in  some  cases  a  trader  sends  his  mule-wagon  over 
to  carry  the  boys  to  the  store.  It  is  perhaps  unneces- 
sary to  mention  that  he  does  not  provide  it  again  for 
them  to  return  to  camp.  Kaffir  names  are  unpro- 
nounceable and  "unsi>ellable"  to  a  white  man,  but 
every  man's  name  has  to  be  on  the  pay-sheet  and  has 
to  be  "  crossed  "  with  his  mark — a  consequence  of 
this  being  that  paying  out  is  a   lengthy  proceeding. 

There  are  always  plenty  of  applicants  for  work,  but 
care  has  to  be  exercised  in  not  employing  men  of 
antagonistic  tril>es.  Men  newly  engased  will  some- 
times, after  working  for  a  couple  of  days,  .send  their 
wives  over  to  act  as  substitutes,  and  their  surprise 
when  they  learn  that  this  cannot  be  allowed  is  very 
great. 
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ELECTRIC  VEHICLES. 


"NEW  FIELD  FOR  THE  SALE  OF  POWER." 

Ill  his  last  issued  annual  report,  just  to  hand,  ilr. 
Walter  F.  Long,  m.i.k.e.,  city  electrical  engineer  of 
Cape  Town,  alludes  to  the  new  field  that  has  been 
opened  up  for  the  sale  of  power  with  the  advent  of 
the  eltx'trieally-propolled  coiuuiercial  vehicle.  The 
so-called  electric  lorry  has,  Mr.  Long  feels  convineed, 
eoiue  to  stay,  and  will  undoubtedly  be  a  source  of 
large  consumption  in  the  near  future. 

"The  convenience  and  economy  of  these  vehicles 
for  use  within  a  prescribed  area  gives  them,"  he 
points  out,  '■  such  advantage  over  other  means  of 
locomotion  that  a  large  increase  ill  their  employment 
may  be  anticipated  at  an  early  date;  ard,  in  view  of 
it  l^ing  very  eouvenkut  for  the  user  to  charge  the 
accumulators  late  at  niu'ht  and  during  the  early  hours 
of  the  morning  (.when  our  load  at  the  power  station 
is  at  its  miuimum),  tlie  consumption  of  energy  for 
these  vehicles  will  create  a  very  profitable  form  of 
revenue." 

A  sijccial  charge  has  Inieu  introduced  for  this  class 
of  consumption  of  Id.  per  unit  nett,  for  energy  taken 
between  the  hours  of  U  ii.ni.  and  8  a.m.,  energy  used 
for  charging  outside  tliese  hours  coming  under  the 
ordinary  power  tarifl. 

The  introduction  in  Caiie  Town  of  the  combined  rate 
of  charge  for  dome^tic  purposes,  which  provides 
energy  for.  other  than  lighting  purposes  being  sup- 
plied at  a  reduced  rate  has,  the  report  goes  on  to 
state,  undoubtedly  incieu.sed  the  use  of  electricity  in 
the  home.  "  The  usi-  of  electric  energy  for  other 
than  lighting  purpo.^e-  by  the  househclder  are  no 
doubt  becoming  more  «idely  known,  though  i)crhaps 
not  so  rapidly  as  one  would  wish.  The  slow  progress 
is  no  doubt  largely  duo  to  the  want  of  improve- 
ment in  apparatus:  but  at  the  same  time  I  feel  con- 
vinced tliat  our  tariff  inr  this  class  of  consumption 
will  need  some  reduction  before  any  large  amount  of 
business  can  be  obtaincMl,  in  spite  of  the  wide  field 
there  is  in  this  country  lor  electric  cooking  and  heat- 
ing, owing  to  its  cleanliness  and  convenience." 

At  the  present  time  very  extensive  use  is  made  of 
sudi  articles  as  kettle-,  irons,  hot  plates,  fans  and 
radiators;  but  the  use  of  the  electric  stove  proper  has, 
Mr.  Long  regrets  to  say,  been  somewhat  disappointing. 


Coast  Sand  Dunes,  Sand  Spits,   and  Sand  Wastes. 

(By  G.  O.  Ca;,e.  Price  0.-^  St.  Bride's  Tress,  Limited, 
24  Bride-lane,  E.C.>.  ..."  A  most  useful  little  book 
crammed  with  facts  culled  from  all  parts  of  the 
world  and  well  illustrated  with  photograi)hic  repro- 
ductions and  diagram-.  Niimerous  references  to 
other  works  are  given.  Mr.  Case  discusses  the  for- 
mation and  distribution  of  sand  dunes  and  the  de- 
vastation caused  by  them  when  they  move  inland, 
and  then  goes  on  to  consider  protective  works  and 
the  reclamation  of  saml  wastes.  If  we  have  one 
criticism  to  offer  it  i.-  that  the  book  is  too  condensed. 
There  is  certainly  not  a  superfluous  paragraph."— 
Geographical  Journal. 


INSTITUTION  OF  MUNICIPU  UNO  COUNTY 
ENGINEERS. 

President — Mr.  John  S.   Heodie,  M.inst.c.e.,   Boirough 
Engineer    and    Surveyor,    Blackpool. 


NORTH-EASTERN   DISTRICT  MEETING. 

District   C hair nuiii— Mr.    J.    P.    Wakcford,    m.inst.c.e., 
City  Engineer,  Wakefield.'  • 


A    North-Eastern    District   meeting    is    to    Ijc    held 
at  Wath-upon-Dearne  to-morrow  (Saturday). 

Pkc)GRAMME. 

10.15  a.m.— Meet  v.t  waterworks  pumping  station, 
adjoining  Wath-upon-Dearne  (G.C.Rly.) 
Station,  and  five  nainutes'  walk  f rom  Wath- 
upon-Deari]e  .Midland  Station.  Proceed  to 
insr>ect  the  plant. 

10.30  a.m.— Walk  along-ide  the  G.C.  Railway  to  the 
new  sewage  disposal  scheme  in  course  of 
construction. 


lO.-Jj  a.m. — Proceed  to  inspect  the  sewage  disposal 
works. 

11.30  a.m.— Proceed  by  motor  'buses  from  near 
Messrs.  Stanley's  oil  works  at  Oonnnon- 
lane,  along  the  main  road  vid  Barnsley-road 
and  Brampton  to  Watli  Wood  reservoirs  to 
inspect  works  there  recently  carried  out. 
En  route  inspections  will  be  made  of  the 
public  bath.s,  mortuary,  sections  of  Tarmac 
roads,  and  private  street  works. 

12.-15  p.m. — Leave  reservoirs  by  motor  'bus. 

1  p.m.— Lunch  at  the  Red  Lion  Hotel. 

2.15  p.m.— Proceed  to  town  hall,  where  the  institution 
will   be  welcomed   by  the  chairman   of  the 
urban    district    council.    Councillor     Chas. 
Adkins,  J. p. 
Business : 

(1)  Minutes  of  last  meeting. 

(2)  Correspondence. 

(3)  Election   of  executive   committee. 

(4)  Any   other   business. 

(5)  Orphan  Fund  and  support  from  N.E.   Dis- 

trix;t. 

(6)  Paper  on  "  Notes  of  Municipal  Work.s  and 

Statistics  in  the  Urban  District  of  Wath- 
upon-Dearne,"     by     Mr.     J.     H.     Drew, 
M.INST.C.E. I.,    M.R.SAN. I.    (Member),    engi- 
neer  and   surveyor  to   the   urban  district 
council,   Wath-upon-Dearne,   will  be  dis- 
cussed. 
5  p.m.— Tea  at  tlje  Red  Lion  Hotel,  by  kind  invita- 
tion of  County   Councillor  Richard   Payne, 
member    of    the    Wath-upon-Dearne    Urban 
District  Council. 


EASTERN  SUB-DISTRICT  MEETING. 

Dislriet  Chairman—Mr.   H.   T.   Wakelam,   m.inst.c.e.. 
County  Engineer,  Middlesex. 


An  Eastern  Sub-District  Meeting  (Norfolk.  Suffolk 
and  Cambridge)  will  be  held  at  Stowmarkct  to-morrow 
(Saturday). 

PnOQRAUME. 

11.30  a.m.— Meet  at  the   Stow   Board  Room  (Market- 
place), where  Mr.  A.  E.  Ellis,  j.p,,  chairman 
of  the  Stowniarket  Urban   District  Council, 
also  chairman  of  the  Joiiit  Sewerage  Com- 
mittee, will  receive  tlio  meml>ers. 
Read  minutes  of  previous  meeting. 
Paper  on  "Municipal   Engineering  Work 
at   Stowmarkct,"    by   Mr.   Gerald   W.   Ling- 
wood.    (Copies  of  paper  will  te  sent  to  mem- 
liers  who  signify  intention  of  attending.) 
lo  p.m.— Lunch  at  the  Fox  Hotel.     (Tickets,  2s.  6d. 

each.) 
2.15  i).ir.. — Inspect  sewage  works,  main  sewage  pump- 
ing station,  waterworks,  electric  light  works. 
Combs  electric  sewage  pumping  station  and 
Combs  waterworks. 
4.30  p. in.— Afternoon  tea  at  the  Fox  Hotel,  by  invita- 
tion of  Mr.  G.  W.  Lingwood. 
John  R.  Mead, 

Hon.  Sub-District  Secretary. 
Ipsw'ich. 

WATFORD    MEETING. 

A  meeting  of  the  institution  is  to  be  held  in  the 
Eastern  District  at  Watford  on  Saturday,  October 
7tli. 

PnOGliAMME. 


n.-M 


12.45 


4.30 


r.m. — Receiition  in  the  council  chamber  by  the 
chairman  and  members  of  the  council. 

A  paper  by  Mr.  D.  Waterhouse,  engineer 
and  surveyor,  on  "  The  New  Water  Supply 
and  other  Municipal  Works  at  Watford," 
will    lie    taken    as    read. 

Di.scussion. 
p.m. — Luncheon  at  Buck's  restaurant,  one. 
minute's  walk  from  council  offices  (tickets 
3s.  each), 
n. — Walk  (ten  minutes)  to  new  pumping  station 
and  softening  works.  These  works  are  the 
completed  portion  ,  of  the  new  water 
scheme,   which   is  costing  about  £100,000. 

Members  who  wish  to  visit  council's 
sewage  pumping  station,  destructor  and 
electricity  works  will  leave  the  waterworks 
at  3.15  and  walk  (ten  minutes)  to  the 
works, 
p.m. — Assemble  at  "The  Empress"  Restaurant 
(one    minute's    walk    from    council    oflBces), 


.)i) 
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where    tea    will    he    provided    by    tlie    kind 
invitation  of  Mr.  T.  R.  Clark,  chairman  of 
the  council,   Mr.  R.   A.   Thorpe,  vice-chair- 
man, and  Mr.  S.  J.  Ellis,  chairman  of  the 
Water  Committee. 
Note.— The     fire     .station,     with     two     motor     fire 
engine.*,  adjoins  tlie  council  offices,  and  may  be  seen 
if  desired. 

In  order  that  the  necessary  arrangements  may  be 

made,   members  must  give  notice  of  their  intention 

to  be  present  not  later  than  Wednesday,  October  4th, 

when  a  copy  of  the  paper  will  be  sent  in  due  course. 

P.   T.   Harrison,   assoc.m.inst.c.e., 

lion.   Ijixlricl  Sixrdurij. 
Chelmsford. 

MiLDEED  B.  Robinson,  b.sc.(lond), 

Ai:ti>uj-:Stcrctari/. 
92  Victoria-street,  Westminster,   S.W. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisbhhnts  kecbivbd  up  to  4.30  p.m. 
on  thursdays  will  bb  inserted  in  the  following  day's  issue, 
but  those  Tcaponsibte  lor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  iCity  No.  10i6)  subject  to  later  con- 
firmation  by   letter.  

.SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
— Scpttnibi-r  30th. — Burton-on-Humber  Urban  Dis- 
trict Council. — Mr.  G.  H.  Nowell,  clerk,  Barton-on- 
Humlx'r,  Lines. 

TEMPORARY  ENGINEERING  ASSISTANT.  — 
September  30th.  —  Corporation  of  Bedford.  —  Mr.  N.- 
Greenshields,  borouL'h  engineer  and  surveyor;  Town 
Hall,    Bedford. 

WATER  INSPECTOR. —September  3Uth.— Corpora- 
tion of  Bedford.  40s.  per  week,  with  5s.  6d.  war  bonus. 
— Mr.  N.  Greenshields,  water  engineer.  Town  Hall, 
Bedford. 

SURVEYOR.— October  2nd.— .Wilton  Urban  District 
Council.  £140  per  annum. — Mr.  H.  J.  King,  clerk. 
Municipal   Offices. 

SURVEYOR  AND  INSPECTOR.— October  3nd.— 
Llandilo  Urban  District  Council.  £80  per  annum. — 
i\Ir.  R.  Shipley  Lewis,  clerk,  Llandilo. 

TEMPORARY  INSPECTOR  OF  NUISANCES.  — 
October  6th.  —  Chesterfield  Rural  District  Council. 
£130-£140  per  annum.— Mr.  R.  F.  Hartwright,  clerk. 
Union  Offices,  Chesterfield. 

DISTRICT  FOREiMAN.— October  9th.— Corporation 
of  Halifax.  bOa.  per  week. — Mr.  Percy .  Saunders, 
Town  Hall,  Halifax. 

ENGINEER-IN-CHARGE.— October  14th.  —  Guild- 
ford Town- Council.  50s.  per  week,  with  house  rent 
and  rates. — The  Borough  Surveyor. 

ELECTRICAL  ENGINEER.— October  19th.— Cor- 
poration of  Wigan.  £400  a  year.— Mr.  W.  H.  Tyrer, 
town  clerk.  Municipal  Offices. 

TEMPORARY  ASSISTANT.— Consoration  ofRo'ther- 
hain.— Mr.  T.  P.  Colliuge,  borough  engineer  and 
surveyor. 

TEMPORARY  JUNIOR  ASSISTANT.  —  Somerset 
County  Council.  £80  per  annum. — Mr.  Gordon  R. 
Folland,  acting  county   surveyor.  Wells,  Somerset. 

TEMPORARY  CLJ<;RIv.— Somerset  County  Council. 
£110  per  annum.— Mr.  Gordon  R.  Folland,  acting 
county  surveyor.  Wells,  Somerset. 

TEMPORARY  DIVISIONAL  SURVEYOR.— Somer- 
set County  Council.  £115  per  annum. — Mr.  Gordon 
R.  Eolland,  acting  county  surveyor.  Wells,  Somerset. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  adyektisehbnts  received  up  to  4.30  p.m. 
on  thursdays  will  be  inserted  in  tbb  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 


Buildings. 

WIGAN. — October  2nd. — For  the  erection  of  a  motor 
ambulance  shed,  for  tiie  corporation. — Mr.  A.  T. 
Gooseman,  borough  engineer.  King-street  West, 
Wigan. 


SELBY.— October  9tli.— For  the  erection  of  twenty- 
two  cottages,  for  the  urban  district  council. — Mr. 
B.  Gray,  Council  Chambers,  Selby. 

BARKING  TOWN.— October  10th.— For  the  repair 
and  painting  of  the  bascule  bridge,  for  the  urban 
district  council. — Mr.  R.  A.  Lay,  assoc.m.inst.c.e., 
acting  surveyor.  Public  Offices,   Barking. 

Engineering:  Iron  and  Steel. 

GISBORNE  (New  Zealand).— October  2nd.— For 
supplying  and  erecting  a  cooling  tower  for  cooling 
the  circulating  water  used  for  condensing  9,0001b.  of 
steam  per  hour,  for  the  borough  council.— Commer- 
cial Intelligence  Branch  of  the  Board  of  Trade,  73 
Basinghall-street,  London,  E.G. 

SWANAGE.— October  7th.— For  sinking  a  shallow 
well,  driving  two  short  headings,  and  providing  and 
running  temporary  pumping  machinery,  for  the 
urban  district  council. — ^^Ir.  W.  H.  Pearce,  Town 
Hall,   Swaiiage. 

MANCHESTER.— October  9th.— For  the  supply  of 
a  steam  turbine-driven  boiler-feed  pump,  for  the 
Electricity  Committee.— Mr.  F.  E.  Hughes,  secretary. 
Electricity  Department,  Town  Hall. 

ARGENTINE.— October  13th.— For  the  supply  of 
27,807  metric  tons  of  light  pipes  and  32,164  metric  tons 
of  heavy^pipes  of  cast-iron,  for  the  Ministry  of  Public 
Works.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.C. 

Mechanically-Propelled  Vehicles. 

BEDDINGTON  AND  WALLINGTON.— October  2nd. 
— For  the  supply  of  one  3-toii  general-utility  steam 
wagon,  fitted  with  rubber  tyres,  for  highway  work,  and 
one  3-ton  .steam  wagon  for  the  collection  of  refu.se, 
for  the  urban  district  council. — Mr.  S.  F.  R.  Carter, 
engineer  and  surveyor,  Walliugton,  Surrey. 

Roads. 

WESTHAMPNETT.— October  2nd.— For  the  supply 
of  cartage  and  horse  hire,  for  the  rural  district 
council. — Mr.  J.  J.  Buddan,  surveyor,  4  St.  Pancras, 

Chichester. 

SANDGATE.— October  2nd.— For  the  supply  of  600 
tons  of  Guernsey,  Leicester,  or  Cornish  granite,  or 
Cherbourg  quartzite,  evenly  broken  to  a  IJ-in.  gauge, 
and  600  tons  of  Guernsey,  Leicester  or  Cornish  granite, 
or  Cherbourg  quartzite  chippings,  evenly  graded  to 
i-in.  gauge,  and  free  from  dust,  for  the  urban  district 
council. — Mr.  D.  V.  Howard,  surveyor,  Council  Offices. 

LEISTON  (Suffolk).— October  4th.— For  the  supply 
of  granite  and  coal,  for  the  urban  district  council.— 
Mr.  H.  A.  Mullens,  clerk,  Leiston. 

HOVE.— October  4th.— For  the  supply  of  broken 
stone,  for  the  corporation.— Borough  Surveyor,  Town 
Hall. 

BERKHAMSTED.— October  7th.  — For  the  supply 
of  broken  granite,  for  the  urban  district  council. 
—Mr.  J.  R.  Hadfie'd,  surveyor,  135  High-street, 
Berkhamsted. 

BEDLINGTON.— October  _ 9th.— For  the  supply  of 
hand-broken  road  whinstone,  for  the  urban  district 
council.— Mr.  J.  E.  Johnson,  surveyor.  Bedlington. 

PADDINGTON.— October  lOth.- For  the  supjily  of 
6,000  sq.  ft.  of  granite  setts,  for  the  Board  of 
Guardians.— Mr.  S.  J.  Langford,  acting  clerk,  313-319 
Harrow-road,  W. 

RAWTENSTALL.— October  14th.— For  the  supply  of 
manual  and  team  labour,  for  tlie  corporation.— 
Borough  Surveyor,  Town  Hall. 

SHEERNE8S.— October  16th.— For  the  supply  of 
100  tons  of  2-in.  Leicester  grafcite,  100  tons  of  IJ-iu- 
granite,  100  tons  of  S-iu.  Kentish  ragstone,  and 
ax)  yds.  of  clean  hoggin,  for  the  urban  district 
council.— ^Mr.  T.  F.  Berry,  surveyor. 

TILBURY.— October  16th.— For  tiie  construction  of 
a  section  of  armoured  concrete  road,  for  the  urban 
district  council.^Mr.  S.  A.  Hill-Willis,  engineer  and 
.surveyor. 

DUNMOW.— Octoljer  14th.— For  the  hire  of  two 
steam  rollers,  lor  a  minimum  period  of  sixty  working 
days,  for  the  rural  district  council.— Mr.  A.  E.  Floyd, 
clerk,  Dunmow. 

BEACONSFIELD.— October  25th.— For  the  supply 
of  1,000  tons  of  2J-in.  and  IJ-in.  broken  granite,  for 
the  url)an  district  council.— Mr.  H.  T.  Smith,  surveyor, 
Council   Hall,    Beaconsfield. 
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Minutes  of  Proceedings. 


Progress  at 
Wath-upon-Dearne. 


Tli"^.-  wlio  wt.To  jircsciu  at 
till  Xiirtli  -  Eastern  District 
incctiii.;  of  the  Institution  nf 
Miinici|)al  and  Couiitv  iMigineers  at  \Vatli-u])()n- 
Deanie  on  Saturday  last  were  privileged  i<>  hear 
a  paper  c>f  peculiar  inl<  ii  st  by  Mr.  J.  H.  Drew, 
the  late  eiij;ineer  and  Mirxeyor  to  the  coinicil.  In 
view  of  the  recent  exten-inn  of  the  waterworks  and 
remodelling  of  the  sewage  disposal  works,  both 
of  which  have  been  designed  and  earned  out  by 
yiv.  Drew,  it  was  only  natural  that  these  siibjeels 
should  have  woupied  lli'-  chief  place  in  the  ])apcr. 
Jiufc  the  council  has  ajs.,  Incn  acti\e  in  nian.\  other 
directiims.  l'"or  e.\aui|>lr,  the  [U'oblenrs  of  high- 
way constiiiction  whicli  arisejroni  modern  trattic 
development  have  lieiii  met  by  the  strengthen- 
ing of  foundations  and  the  re<*-<jnstruction  of  tiie 
surface  of  the  principal  tiiain  road  with  Tarmac. 
The  first  two  sections  i>f  this  reconstruction  were 
caiTied  out  by  direct  laliour  in  the  late  autnnni 
of  1912,  and  elo<pient  ir>timony  to  the  etticient 
way  in  which  the  wnrk  w  U<i  done  is  afforded  l)\ 
the  fact  that  not  a  jn  niiy  has  since  been  siienl 
on  repairs.  Moreover,  it  is  not  exj)ected  that  any 
rej>aii-s  worth  mentif>niii_'  will  be  necess!U-y  for  the 
next  three*  or  four  \iais, -although  itr.  Drew 
wisely  julvocates  the  annual  tar-spraying  of  the 
surfiico  aiid  careful  at  tint  ion  to  the  repair  irf  any 
potholes  immediately  np  iii  the  first  signs  of  their 
ajjpearance.  Attentimi  is  now  being  directed  to 
the  improvenient  of  the  district  roiuls,  which  are 
generall.v^  narrow  and  tortuous  and  without 
<uie<|uate  foundations  i,i-  drainage.  Indeed,  the.v 
ai'e  so  unsatisfactory  tli  it  a  sound  and  comjire- 
hensive  policy  of  svstiinatie  improvenient  was 
iidopted  some  four  years  ago  iu  pursuance  of  ilr. 
Drew's  ;uivi(re.  Fallowing  -  the  plan  then 
decided  upon,  fonndatimis  are  gi'adually  heitig 
strengthened,  ade(|iiali'  nieans  of  di'ainage  are 
Being  provided,  togetliii-  u  ith  new  surfaces  either 
of  Tannac  oi-  granite  macadam  in  lieu  of  the  blast 
furnace  slag  which  was  formerly  used. 

The  waterworks,  of  which  tlie  recent  e.xteii- 
sions  are  a  developninit,  were  transferred  to 
the  council  by  an  Art  of  1898,  which  has 
since  been  sui)plementcd  by  a  Provisional  Order 
extending  the  area  of  supply  to  an  adjoining 
piU-ish.  For  some,  yiar^  after  the  transfer  tiic 
supply  was  satisfactf'iy  in  every  way,  but  in  I'.MIH 
it  l>cgan  to  show  signs  of  declining  efficiency. 
This,  combined  with  a  natural  increase  in  jiopn- 
lation,  and  the  provision  of  water-closets,  public 
baths,  and  the  use  cuf  water  for  trade  purp^iscs  liy 


a  largr  lirewer\-,  rendered  an  I'xiensiun  of  the 
wdi'ks  a  matter  of  necessity.  .\n  agreement  for 
a  supi)lemental  supply  fi'om  the  wurlss  of  the 
Dcariie  Valley  Water  Company  expired  in  19();{, 
and  the  coiuicil  tiien  decided  to  shik  a.  borehole 
and  erect  a  new  pumping  station.  The  <'xten- 
si<Mis,  which  have  iieeii  canned  out  by  Mr.  Drew, 
consist  of  a  second  boreliole,  a  new  and  ])owcrful 
pumi)ing  plant,  a  pumping  station,  3  miles  <jf  new 
mains,  and  two  reservoirs  and  sand  filters.  The 
pMni|)ing  station  and  foundations  for  the 
mechaiiiciil  pliuit  were  constructed  at  a  cost,  of 
about  JtTOO  by  direct  labour.  Roinforced  couci'etc 
has  been  used  in  tlu'  construction  of  the  roofs  of 
the.  new  re'servoii-s,  and  Mr.  Drew  not  unnaturally 
ccMumcnts  upon  the  fact  that  in  conseipicnee  the 
Local  (iovenunent  Board  have  restricted  the  loan 
period  for  this  part  of  the  work  to  ten  years. 

We  entirelv  jigree  with  his  obseiTation  that  the 
general  attitude  of  the  board  in  regiud  to  loans 
for  reinforc'ed-concrete  woa-k  is  to  lie  regretted. 
The  tnatter  is  one  to  which  we  have  called  atten- 
tion time  after  time,  while  engineers  are  |)racti- 
cally  unanimous  in  the  ojiinion  that  this  class  of 
construction  has  now  pa.ssed  f<n'  l)e,\(ind  the 
exiierimental  stage.  It  is  impossible  to  say  how 
long  it  will  be  before  the  board  can  bo  convinced 
of  this  fact,  but  jiresumably  they  will  at  lenglli 
be  so  convinced  by  repeated  applications  for  loans 
of  longer  jjcriod  coupled  with  continued  coniitieiit 
on  their  refusal.  The  sewerage  and  sewage  dis- 
posal scheme  was  apjiroved  by  the  Local  (iovern- 
ment  Board  in  March,  1914,  and  is  now  ap]irnach- 
ing  completion.  Provision  is  bc'ing  made  fur  a 
daily  drv-weather  flow  of  300,000  galli>ns,  based 
upon  an  average  of  17  gallons  per  head  for  a 
population  of  IT.tino.  Both  Mr,  Di-ew  and  the 
authority  ho  has  served  so  well  arc  to  be  congratit- 
lated  on  the  way  in  which  they  have  met  and 
solved  the  jiroble'nis  of  sanitary  adminislral  inn  iti 
this  growing  district  :us  they  have  tu'isen. 


Housing 
and  Economics. 


The  difficulty  of  prmiding 
ittages  for  the  working  classes 
eltlier  by  private  enterprise  or 
l)\-  Iwal  authorities—  at  economic  rents,  that  is  to 
sav  at  rents  which  arc  iiot  only  within  flat  means 
of  the  intended  tenants,  but  which  will  also  yield 
a  fair  return  on  the  capital  involved,  litis  been 
much  accentuated  in  recent  years.  This  has  been 
due  primarily  to  a  steady  rise  in  the  cost  of  btnld- 
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ing,  and  the  matter  has  now  reached  a  critical 
stage  owing  to  the  further  sharp  rises  whicli  have 
taken  place  since  the  outbreak  of  war.  SpeaJcing 
at  Cardiff  on  Thursday  of  last  week,  Sir  James 
C'richton-Browne  claimed  for  every  civilised  man 
the  right,  to  a.  clean  wigwam,  and  for  evei-y  civilised 
family  the  right  to  a  decent  lodging,  whether  they 
can  affoi"d  to  pay  for  it  or  not.  If  this  dictum  be 
accepted  it  is  evident  that  the  present  situation 
can  only  be  met  either  by  a  general  rise  of  wages, 
so  as  to  render  a  larger  amount  available  for  the 
payment  of  rent  by  tenants,  or  by  the  provision 
of  a  considerable  sum  by  the  State  to  be  applied 
as  grants  in  aid  of  housing  schemes.  The 
question  of  which  of  these  two  devices  should  be 
resorted  to  is  really  a  political  one,  and  in  the 
past  has  found  the  subject  of  acute  controversy. 
But  in  view  of  the  increasing  urgency  of  pro- 
viding housing  accommodation  on  a  large  scale', 
and  of  the  precedent  formed  by  the  Housing 
(No.  2)  Act,  1914,  there  has  recently  been  a  con- 
siderable trend  of  opinion  towards  the  metliod  of 
State  aid.  Again,  the  war  has  emphasised  the 
fact  that  the  State  has  a  greater  interest  in  housing 
than  has  been  generally  realised  hitherto,  for  not 
only  is  housing  important  as  directly  affecting  the 
health  and  lives  of  the  people,  buti  also  because 
of  the  further  relationship  that  exists  between 
the  health  and  physique  of  the  population  and 
their  ability  to  increase  the  national  wealth  and 
strength. 

This  latter  consideration,  which  may  be  called 
the  economic  factor  in  housing,  formed  the  sub- 
ject of  a  very  suggestive  paper  which  was  read 
at  the  recent  annual  congress  of  the  Incorporated 
Sanitary  Association  of  Scotland  by  Mr.  W.  Ross 
Young,  the  town  planning  engineer  for  the  Middle 
Ward  of  Lanarkshire,  and  which  will  be  repro- 
duced in  our  next  issue.  Mr.  Young  pointed  out 
that  some  yeai-s  before  the  war  the  erection  of 
houses  for  the  working  classes  by  private  enter-- 
prise  became  economically  unsound,  and  even 
those  speculative  builders  who,  towards  the  ter- 
mination of  their  career,  tried  to  meet  the  situa- 
tion by  crowding  the  houses  into  high  and  cheap 
tenements  in  the  hope  of  saving  land,  roads,  and 
other  services,  had  in  the  end  to  give  in,  so  that 
private  enterprise,  which  in  the  past  had  pro- 
vided 90  per  cent  of  our  working-class  houses, 
'was  gradually  forced  from  the  held  by  sheer 
economic  pressure,  and  tiie  public,  for  the  first 
time  perhaps  in  history,  were  met  with  a  new 
and  grav^  situation.  Local  authorities  at  this 
stage,  chiefly  owing  to  the  fact  that  they  did  not 
require  profit  from  house  building,  and  that  they 
could  borrow  money  on  good  terms,  were  still  in 
a  position  to  proceed  with  house  building  on  an 
economic  basis,  and  indeed  most  local  authorities 
were  moving  in  this  direction  when  the  war  broke 
out.  The  war,  however,  has  changed  the  whole 
economic  aspect  of  house  building  by  local  autho- 
rities, and  it  is  in  many  cases  no  longer  possible 
to  build  houses-  for  the  working  classes  at  such 
a  cost  as  will  enable  them  to  let  the  house  at  a 
rental  which  will  cover  their  outlays. 

We  cannot  here  discuss  further  the  ])ohtical 
aspect  of  the  question,  but  of  this  we  are  sure, 
that  if  a  serious  after-war  housing  crisis  is  to  be 
averted,  municipal  building  on  a  large  scale  will 
have  to  be  undertaken  without  delay.  This,  in 
its  turn,  involves  the  immediate  preparation  of 
after-war  programmes.  In  other  words,  the  pre- 
paration of  schemes  in  complete  detail,  with  plans 
and  specifications,  is  noiv  a  matter  of  great 
urgency,  so  that  the  aetual  work  of  erection  may 
be  commenced  without  delay  upon  the  declara- 
tion of  jjeace,  for,  as  Mr.  Young  said,  although 
there  may  have  been  some  excuse  for  our  having 
been  unprepai'ed  for  war,  there  can  be  no  excuse 
if  we  are  not  .prepared  for  peace  and  the  great 
industrial  reorganisation  and  absorption  of  labour 
that  will  be  necessary  when  it  comes. 


The  Belfast 
Municipal 
Conference. 


The  Association  of  Municipal 
Authorities  of  Ireland  held  then- 
annual  conference  last  week  at 
Belfast',  and  the  proceedings 
aftV)rd  evidence  of  a  growing  spirit  of  inquiry  and 
vigilance  with  respect  to  municipal  administration 
in  that  country.  That  inuch-abused  phrase  muni- 
cipal economy  received  attention  from  the  dele- 
gates, and  it  is  possible  to  sympathise  consider- 
ably with  the  view  that  in  Ireland,  as  in  England, 
a  great  deal  too  much  public  money  is  needlessly 
spent  in  Private  Bill  legislation  at  Westminster. 
The  elaborateness  and  extraordinary  length  of 
many  of  the  Local  Government  Board  inquiries 
in  Ireland,  and  the  legal  costs  of  such  inquiries, 
also  present  a  grievance  that-  calls  for  a  remedy. 
Municipal  officials  ought  to  be  competent  to  deal 
personally  with  the  evidence  at  these  inquiries 
without,  as  too  often  happens,  reljdng  upon  the 
aid  of  lawyers  to  whom,  with  curious  irony,  they 
have  to  give  instructions.  Reverting  to  Private 
Bill  legislation,  it  is  surely  reprehensible  that,  as 
was  mentioned  by  Mr.  William  Field,  m.p.,  a 
district  council  which  devised  a  scheme  estimated 
to  cost  £50,000  should  be  forced  to  spend  £10,000 
in  legal  expenses  in  London,  or  thati,  as  was  the 
case  at  Queenstown,  the  municipal  effort  to  obtain 
a  pure  supply  of  water  should  involve  the  rate- 
payer's in  costs  amounting  to  £6,000.  These 
things  call  for  reform,  and  the  association  will  be 
doing  an  important  public  service  in  making  use 
of  all  the  influence  they  can  command  to  obtain 
reform. 

The  housing  problem  received  generous  con- 
sideration from  the  delegates,  and  the  difficulties 
which  it  involves  were  not  overlooked.  This  dis- 
cussion elicited  a  noteworthy  revelation  from  Dr. 
J.  King  Kerr,  to  the  effect  that,  thanks  to  the 
activities  of  the  Public  Health  Committee  of  the 
Belfast  Corporation,  there  does  not  now  exist  a 
slum  area  in  the  city.  It  is  significant  that,  while 
the  expense  and  danger  of  the  slum  to  the  com- 
munity are  considerable,  it  at  the  same  time 
represents  a  substantial  sum  financially  to  the 
owners,  for  Dr.  Kerr  stated  that  one  of  the  areas 
acquired  cost  the  city  council  about  £40,000.  The 
utilisation  of  water  power,  another  of  the  topics 
discussed,  ought  to  be  well  within  the  range  ^ 
practical  politics  in  Ireland,  where  the  price  of 
fuel  is  high  and  the  difiSculty  of  obtaining  it  great, 
and  the  conference  sought  to  extend  the  basis  of 
road  improvement  by  calling  for  the  application 
of  the  Developuient  and  Road  Improivement 
Funds  Act,  1909,  to  m-bari  district  councils  as  well 
as  county  and  county  borough  councils!  From  the 
business  point  of  view  the  proceedings  appear  to 
have  been  all  that  could  be  desired,  leading  to 
the  conclusion  that  the  association  is  exercising 
a  useful  and  practical  influence  upon  the  muni- 
cipal affairs  of  Ireland. 


Hydraulic  Methods 


Excavation     of     earth      by 

■»  c„.*i,  n water    jets    is,    under    certain 

in  Earth  Dam  ,.,.  ■'  •     i  i 

conditions,      economical      and 
Construction.         iv-     .•  mi  .    •  ^  xi 

effective,     the  carnage  of  the 

earth  thus  excavated,  in  suspension  in  water, 
cither  by  gravitation  or,  by  ])uniping,  and  its 
deposition  in  such  a  manner  as  to  form  a  bank  or 
dam  on  a  site  selected  is  also  to  be  accomplished 
without  any  very  great  difficulty  under  modern 
conditions.  The  most  obvious  advantage  of  this 
hydraulic  method  is  the  great  saving  of  laboin-, 
but  there  are  many  other  considerations  of  great 
practical  importance  to  the  water  engineer. 

The  new  method  was  attended  with  diflSculties 
only  to  be  overcome  by  experience,  and  from  the 
failures  and  troubles  which  have  occuired  a  per- 
fect method  is  being  evolved.  We  have  such 
examples  as  the  Necaxa  dam  in  Mexico  and  the 
Gatun  dam,  which  illustrate  the  case,  showing 
clearly  that  the  building  up  of  a  stable  earth  dam 
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bv  the  hvdraulic  metliixi  is  no  simple  niatt«?r, 
ivndj  iiftor  the  ftiihues  wliicli  have  .  (Xicurred,  no 
Utile  faith  and  pouvai;.'  were  required  in  settang 
out  to  construct  a  dam  2-K.)  ft.  high — the  highest 
eartli  dam  yet  undertaken  by  the  hydraulic 
nietluxl — at  Siin  Francisco.  This,  the  Calaveras 
djiin,  will  require  mort-  tluui  3,(XX),000  cub.  yds. 
of  eart-li,  practically  tlif  whole  of  which  has  to  be 
pumped.  The  base  width  of  the  dam  is  1,3(K)  ft.  ; 
its  up-stream  ioroe  is  3  to  1,  and  its  down-stream 
force  24  to  1.  The  hydraulic  fill  method  wa.s 
selected  on  account  of  rconomy,  and  also  for  the 
great  advantage  to  be  d.rived  by  the  automatic 
selectic>u  of  the  material,  which  by  this  method 
is  deposited  in  successive  stages  of  quality  ranging 
from  extremely  coarse  material  on  the  outer  slopes 
to  tine  clay  in  the  core.  The  material  first 
excavated  by  water  jets  passes  through  a  4-iu. 
screen,  and  is  pumped  to  the  outer  edges  of  tJie 
toes  of  the  embankment.  The  tiow  is  directed 
towards  the  centre  of  the  da«i.  Tlie  coarser  mate- 
rial settles  first,  and  the  remainder  is  de])osited 
in  regular  grade  imtil  a  centraJ  pond  (reallv  the 
puddle  trench)  is  reached,  where  tlie  fine  clay 
settles.  The  excess  water  overflows  from  this 
central  pond  or  puddle  trench.  The  total  number 
of  men  employed  is  sixty. 

When  it  is  considered  tliat  an  average  of 
3,(HK)  cub.  yds.  of  material  is  transported  a 
distance  of  3,(KX)  ft.  daily,  the  ivd vantage  of  this 
method  of  excavating  and  placing  is  evident.  It 
must  not  be  forgotten,  iiowever,  that  the  diffi- 
culties are  not  limited  to  excavation  and  placing. 
In  the  case  of  the  Neeaxa  dam  a  very  serious 
failure  occurred  owing  t.i  the  slf<w  drainage  of  the 
clay  body.  This  retained  a  semi-liquid  consistency, 
and  the  lateral  pressure  of  the  clay  forced  the 
outer  face  of  the  bank  into  the  reservoir,  and  a 
very  serious  slip  resulted.  Similarly,  in  the  case 
of  the  Gatim  dam.  the  slopes  bulged  and  gave 
considerable  trouble.  On  the  other  hand,  tlie 
quality  of  the  clay  core  is  ensured  by  this  metiiod 
as  well  as  that  of  the  outer  slopes,  and,  seeing 
that  tests  are  fre<iuentl\  made  of  the  consistency 
of  the  clay  core  at  the  Calaveras  dam,  it  is  diffi- 
cult to  see  how  these  troubles  can  recur  if  proper 
attention  is  given  to  the  work.  Seeing  that  the 
cost  of  the  work  is  at  present  about  Is.  OJd.  per 
cubic  yard  the  economy  is  apparent,  and  though 
this  cost  may  increase  as  the  work  nears  coni- 
I)letion,  it  is  evident  that  Ihe  method  possesses 
very  great  advantages.  It  is  probable  that  the 
drainage  of  the  exce>^  water  from  the  central 
|)ortion  will  still  ])resent  problems,  but  these 
should  not  be  incapable  of  solution. 


o         ,  .  A    curious    sequel    to    one    of 

Sequel  to  an       ,     ^  .',  ,, 

.      „  .  .  last  \  car  s  air  raids  was  recentlv 

Air  Raid.  Ill  J-  i    .1  • 

revealed   by  proceedings  at  the 

(fiiildhall,  J<ondon,  in  which  the  trustees  for  the 
owners  of  certain  property  which  was  rendered 
dangerous  on  tlie  occasion  referred  to  were  sum- 
moned at  the  instance  of-  the  City  Corporation 
for  the  non-payment  "^if  certain  surveyor's  fees. 
The  obligation  to  pay  the  fees  in  question  was 
im|)osed  on  the  owneis  l>y  the  London  Building 
Act,  and  the  solicitor  for  the  defendants  said  that 
they  had  declined  to  pay  as  a  protest  against 
what  they  regarded  a.-;  harsh  treatment  on  the 
part  of  the  corporation.  He  further  advanced 
the  proposition  that  the  .Vet  was  intended  to  deal 
with  people  who,  by  neglect,  allowed  their 
property  to  get  into  a  dilapidated  and  dangerous 
condition,  but  not  to  punish  people  whose  diffi-. 
culties  arose  through  misfortune.  With  these 
views  the  presiding  magistrate  disagi-eed,  and  he 
very  peiiinently  observed  that  there  could  be  no 
more  ground  for  letting  off  the  defendants  from 
the  payment  of  the  surveyor's  fees  than  for 
relieving  them  from  the  jjayment  of  the  fee  of  the 
solicitor  who  was  appearing   for   them.      In    otu- 


opinion  this  remark  was  \ery  mueli  to  the  point. 
'J'he  trustees  were  really  siirt'ering  from  their  own 
lack  of  foresight  in  not  insuring  the  pn.perty 
against  a  risk  the  imminence  of  which  they 
probably  did  not  realise.  There  was  no  sugges- 
tion of  inability  to  pay,  and  it  would  certainly 
iuive  been  hcU-d  on  tlie  surveyor  who  had  done  the 
work  if  he  had  l)eeu  compelled  to  forego  his 
statutory  i-eward. 


Loans  to  Local 
Authorities. 


The  effect  of  the  policy  of  the 
.oc.il  CTOveniment  Boai'd  of 
ianetioning  loans  to  local  autho- 
rities for  new  expenditure  only  where  it  is  proved 
that  the  expenditure  cannot  be  avoided,  postponed 
or  reduced,  is  clearly  shown  in  Part  III.  of  the 
forty-fifth  annual  report  of  the  depM'tment,  which 
was  issued  this  week.  Whereas  in  the  yeai-s 
1913-15  the  aniuunt  of  the  loans  sanctioned  ranged 
between  ±l'2,0t)(),()0t)  and  £14,000,000,  the  figure 
for  the  twelve  montlis  ended  March  31st  was  only 
£4,257,973,  or  less  than  one-third  of  the  average 
amount  sanctioned  during  the  three  previous' 
years.  The  general  practice  has  been  only  to 
sanction  loans  where  the  expenditure  has  been 
urgently  needed  for  tlie  furtherance  of  the  war, 
and  the  bulk  of  the  money  has  been  spent  on  the 
extension  of  plant  and  cables  for  the  manufacture 
and  supply  of  electrical  power  to  manufactiu-ers 
and  others  engaged  on  the  production  of  muni- 
ticiis,  and  on  transport  or  other  war  work.  Several 
If.iUis  have  also  been  sanctioned  for  extensions  of 
gasworks  and  plant  wliieli  \\'ere  required  to  meet 
ill  reased  demands  for  gas,  but  in  these  cases,  it> 
should  be  noted,  tlie  carrying  out  of  the  works  has 
resulted  in  a  considerable  increase  in  the  pro- 
duction of  materials  used  in  the  manufactiu-e  of 
high  explosives.  While  it  is  not  possible  to  state 
in  figures  the  savings  that  have  been  effected  by 
the  stoppage  and  postponement  of  works  by  local 
authorities,  it  is  of  interest  to  mention  that  of 
loans  amounting  to  £13,601,695,  sanctioned  during 
the  year  ended  March  31,  1915,  it  has  only  been 
found  necessary  to  re-sanction  the  raising  of  loans 
amounting  to  less  than  £1,500,000. 


The  Stowmarket 
Meeting. 


At  a  district  meeting  of  the 
Ill-tit  ution  of  Municipal  and 
County  Engineers  held  at  Stow^- 
market  on  Saturday,  Rlr.  G.  W.  Lingwood,  the 
surveyor  to  the  urban  district  council,  presented 
a  i>aper  of  considerable  interest,  particularly  with 
regard  to  the  sewerage  and  sewage  disposal  of  the 
area.  The  schemes  which  he  described  show 
clearly  the  advantages  which  may  accrue  from 
co-operation  by  neighbouring  local  authorities. 
It  was  in  1898  that  the  Stowmarket  Council 
decided  to  join  with  the  East  Stow  Rm-al  Dis- 
trict Council  in  a  scheme  for  the  disposal  of  the 
sewage  of  the  tn-baii  part  of  the  adjoining  parishes 
of  Stowupland  and  Combs.  In  1913  a  further 
sciieme  for  dealing  with  the  surface  water  and 
part  of  the  old  sewers  was  prepared  by  Mr.  Ling- 
wood,  in  consultation  with  Mr.  Midgley  Taylor, 
M.iss^T.c.E.,  but  its  execution  has  necessarily  been 
defeired  until  the  end  of  the  war.  As  regards 
disposal,  nearly  the  whole  of  the  sewage  arrives 
at  the  main  pumi)ing  station  by  gravitation,  a 
small  part,  however,  having  firet  to  pass  through 
a  subsidiary  pumping  station.  It  is  finally 
pumped  through  3,000  fb.  of  rising  main  to  the 
disposal  works.  The  council  are  also  concerned 
in  a  joint  isolation  hospital  undertaking.  In  view 
of  tiie  frequency  with  which  cases  of  separate 
undertakings  by  small  local  authorities  are  brought 
to  our  notice,  it  is  encouraging  to  find  a  case  like 
that  of  Stowmarket,  in  which  the  advantages 
both  in  efficiency  and  economy  o«f  joint  action  by 
neighbouring  districts  have  been  realised  and 
utilised. 
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The  Metric  System. 


By    ARTHUR   J.   PRICE,    Engineer   and    Surveyor  to   the    Lytham    Urban    District   Conncil. 


The  war  lias  bn  night  us  into  siu-h  chise  cuiumuni- 
ration  with  our  Allies  that  many  of  our  insular  ideas 
and  rustonis  are  bound  to  be  greatly  modified,  and  in 
some  cases  go  by  the  board,  as  the  result  of  these 
intimate  relations.  Not  only  will  this  be  the  case 
during  the  war,  but  in  many  respects  the  change  will 
jirobably  be  much  great.er  when  we  reach  the  stage 
which  has  been  so  aptly  termed  "  the  war  after  the 
war."  ()n  all  hands  it  is  recognised  that  commercial 
comjietition  will  be  much  keener  after  the  war  than  it 
was  in  jii-e-war  times.  The  necessity  for  strengthening 
our  positions  h.y  using  the  best  available  commercial 
weapons  is  admitted  by  everyone. 

The  railway,  steamboat,  and  electric  telegrajih  have 
made  the  world  one  iiuge  market,  in  which  the  leading 
position  we  enjoj'ed  some  fifty  or  sixty  years  ago,  when 
we  were  the  workshop  of  the  world,  has  been  success- 
fully <-halleng.efl  by  the  more  enterjirising  and  ener- 
getic of  our  rivals.  Instead  of  commanding  all  foreign 
markets,  we  have  fallen  back  into  the  second  or  third 
jilace.  How  much  of  this  may  be  due  to  ])rohibitivc 
tariffs,  imposed  with  the  express  object  of  excluding 
our  goods  from  foreign  markets,  while  we  have  offered 
a  free  and  open  market  to  all  comers,  it  is  perhaps 
not  the  province  of  this  article  to  discuss.  We  are, 
howevei',  on  safe  ground  in  stating  that  a  great  change 
in  jnilitical  circles  on  ttiiN  i|uestion  has  unquestionably 
taken  jjlace  i-ecently. 

]\[en  of  mature  years  are  natural!}'  conservative, 
and  often  cling  tenaciously  to  their  customary  methods 
long  after  they  have  been  found  to  be  antiquat'ed, 
illogical,  and  iiu'onvenient.  Stubborn  ])eople  can 
always  be  met  who  will  ojipose  all  changi',  however 
useful  and  beneficial  the  change  may  be.  They  cannot 
face  the  inconvenience  of  a  change,  however  tenqiorary, 
and  always  magnify  its  difficulties.  The  introduction 
of  the  st-eani  engine  and  its  application  to  the  railwa.v 
was  met  with  violent  opjiosition  by  many  ignorant  and 
interested  persoiis.  Even  tlie  arguments  which  were 
used  by  many  shrewd  business  and  public  men  now 
appear  very_crude  and  ridiculous.  The  motor  car  and 
motor  wagon,  whicli  now  threaten  to  take  sole  posses- 
sion of  our  roads,  could  not  be  used  until  recent  years 
witliout  the  guiding  care  of  a  flag  man.  and  the  airship 
and  aeroplane  were  ridiculed  as  foolish  and  dangerous 
toys  by  a  sceptical  press  and  a  short-sighted  public. 

No  change  is  likely  to  take  place  in  the  commercial 
policy  of  this  country  until  public  opiniou  comjiels  tile 
Government  to  adopt  it,  and  unfortunately  the  ru.r. 
popiili.  to  which  alone  jnditicians  bow,  is  not  as  a  rule 
very  articulate  on  technical  and  scientific  matters. 
Self-interest  and  (he  appeal  of  the  pocket  are  the  most 
potent  factors  in  dett'imining  their  views,  and  it  is 
therefore  necessary  to  convince  them  that  a  change  is 
not  only  desirable  but  imjierative  if  this  country  is  to 
regain  the  proud  position  it  held  in  the  world's 
markets,  and  if  it  is  not  to  surrender  the  fruits  of 
its  victory  in  the  field  in  the  commercial  warfare  whicli 
will  follow  the  declaration  of  peace 

.\N    UNSCIENTIFIC    SYSTEM. 

llecently.  we  have  seen  a  revival  of  the  demand  for 
tile  adoption  of  a  more  rational  and  scientific  system  of 
weights  and  measures  than  we  now  ]iossess.  Our 
system  is  admittedly  unscientific  and  inconvenient, 
and,  though  its  use  is  confined  to  the  English-speaking 
race,  it  has  so  many  variations  that  even  here  it  is 
difficult  to  understand  and  clumsy  to  work.  On  the 
other  hand  we  have  the  metric  system,  which,  though 
not  jjerfect,  is  based  on  rational  and  scientific  prin- 
ciples, and  is  fast  becoming  a  universal  system  used 
by  all  the  leading  countries  of  the  world.  Apart  from 
the  British  Empire  and  America,  w'liich  aie  certainlj' 
importaxit  exceptions,  all  the  leading  commercial 
nations — more  than  foity  in  all— 'have  ado])ted  it  with 
slight  variations.  The  decinial  system  on  whicli  the 
metric  system  is  based  is  to  some  extent  also  adoi^ted 
in  .\merica,  and  in  Canada,  Ceylon,  and  other  of  our 
dependencies.  The  dollar,  which  rules  as  the  unit  of 
exchange  in  these  countries,  is  divided  into  100  cents. 
The  ditiieuUies  experienced  by  our  coniniereial  flrm.s  in 
trading  with  foreign  eoilntrles  has  been  the  theme  of 
most  oi  our  consuls'  rejiorts  for  many  years  past,  and 
the  leading  Chambers  of  Commerce  in  this  country  have 
passed  resolutions  in  faviuir  of  the  adoption  of  the 
metric  system.  One  of  tlie  latest  bodies  to  support 
this  system  is  tlie  National    Federation    of    Building 


Trade  Em|)loyers  of  (Jreat  Britain,  who.  at  tlu-ir  meet- 
ing at  Brighton  this  year,  passed  a  unanimous  leso- 
lution  to  the  effect,  "  That  this  meeting  considers  that 
the  j)resent  is  an  opportune  time  to  revise  our  system 
of  money,  weights,  and  measures,  so  as  to  bring  them 
into  harmony  with  the  metrical  system  prevailing 
among  the  rest  of  the  Allied  nations  in  order  to  facili- 
tate trade  relations  between  them  and  us  after  the 
war."  The  metric  syst*-m  is  almost  solely  used  in  all 
our  laboratories,  and  the  C.G.S.  system  is  used  in  all 
the  countries  of  the  world  by  scientific  men. 

The  attempt  to  make  foreign  countries  accept  our 
system  of  weights  and  measures  has  been  responsible 
for  a  great  loss  of  business  by  our  traders.  Before  an 
English  firm  can  sell  or  shij)  its  goods  to  foreign 
countries  it  is  necessaiy  to  convert  our  weights  and 
measures  into  tliose  of  the  metric  system,  and  it  has 
been,  said  that  while  an  English  traveller  is  busy  con- 
verting his  measurements  and  [irices  into  those  of  the 
iiu'tric  system,  thy  German  steps  in  with  his  ready 
made  and  secures  the  order.  No  less  than  90  per  cent 
of  those  trading  with  us  use  tlie  metric  system,  so  that 
the  need  for  us  to  come  into  line  with  the  ivst  of  the 
world  should  be  apparent  to  all. 

In  1803  the  House  of  Commons  passed,  by  219  to 
(>'  Voles,  the  second  reading  of  a  Bill  making  it  com- 
pulsory to  use  the  metric  system,  but  the  Bill  was 
withdrawn  at  the  request  of  the  Government  for  con- 
sideration by  a  Royal  Commission.  In  1895  a  Select 
Committee  recommended  that  the  metrical  system 
should  be  legalised  for  all  purposes,  and  after  a  lapse 
of  two  years  be  rendered  compulsory  by  Act  of  Parlia- 
ment. This  recommendation  was  adopted  in  part  in 
1898,  as  it  was  then  made  legal  to  use  tlie  metric 
system  in  this  country,  but  the  clause  making  it 
compulsory  was  unfortunately  not  carried.  There  is, 
howex-er,  a  rumour  that  the  Government  are  'again 
sericuisly  considering  making  its  adoption  comjjulsory. 

SIMPLICITY    or   DECIMALS. 

There  is  no  question  that  the  metric  system  is  easy 
to  learn  and  use,  is  very  convenient,  and  would  save 
a  great  amount  of  time  and  laboui-,  when  comj)ared 
wilJi  our  own  system  of  weights  and  measures.  Engi- 
neers usually  prefer  to  work  in  decimals,  though  most 
architects  and  builders  show  a  preferc»nce  for  the 
duodecimal  system.  Despite  the  simplicity  of  decimals 
most  artisans  share  the  dislike  of  the  latei  Lord 
Itandolph  Churchill  foi-  them,  who,  when  he  was 
Chancellor  of  tlie  Exchequer,  is  credited  with   saying 

that  lie  "never  could  understand  those  d d  dots." 

The  ^ery  simplicity  of  decimals  is  in  many  jieople's 
opinion  conducive  to  carelessness,  and  they  therefore 
stick  to  the  cumbrous  method  of  converting  yards,  feet 
and  inches,  oi'  pounds,  shilling's  and  pence,  by  first 
multiplying  and  tlien  dividing,  or  rhr  rersii^  where  a 
single  operation  of  multiplication  or  division  is  all  that 
is  necessary  in  most  calculations  in  the  metric  system. 
No  calculation  for  the  reduction  of  one  class  of 
measurement  to  another  is  "required  in  the  metric 
system,  as  th^^  jjosition  of  the  decimal  point  is  suffi- 
cient to  indicate  the  number  of  each  measurement.  For 
example,  we  know  that  2o06'2o0  lu.  represents  2  kilo- 
metres, 506  metres,  250  mm.,  or  250(5  m.  250  mm., 
or  2,506,250  millimetres.  The  simplicity  and  saving 
of  time  over  our  own  system  is  readily  _seen  if -we 
consider  the  time  and  trouble  ivquired  to  find  the 
number  of  feet  and  inches  in,  say,  1  mile,  5  furlongs, 
80  yds.,  2  ft.,  9  in. 

Every  lad  leaving  an  elementary  scliool  at  fourteen 
should  be  familiar  with  the  metric  system.  If  this 
system  were  adopted  in  our  schools  it  is  said  that  we 
should  be  able  ,to  save  a  year's  schooling  of  each  lad, 
as  quite  20  per  cent  of  his  time  is  now  sjient  in  trying 
to  obtain  a  sufficient  knowledge  of  aritlinietic  to  serve 
for  his  future  career.  No  student  of  municipal  engi- 
neering should  be  able  to  plead  ignorance  of  the  metric 
system,  for  it  enters  very  largely  into  most  branches 
of  his  work.  If  he  wishes  to  make  an  analysis  of 
water  or  sewage,  or  even  grasp  tlie  meaning  of  an 
analysis,  he  must  know  what  the  litre,  centimetre  and 
millimetre  lepreseiit.  '  (_)ur  army  for  the  past  two  years 
has  been  continually  using  maps  drawn  to  metrical 
scales,  and  the  metre  and  kilometre  are  as  easily  used 
by  our'  officers  and  nieu  as  the  yard  and  mile,  if  the 
man   in  the  street  is  to  read  his  jiaper  intelligently  he 
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must  know  what  tlio  J^  .111.  aiiil  tlie  '77  imu.  niiiis 
ivpivsiMit,  and  their  Kiigli^li  equivalents  in  iiiolu's. 

VARIATION    IN    LOCAL    SIWMIARDS    OP    MEASUREMENT. 

Tile  diffuulty  of  undeisiamling  our  English  system 
of  weights  and  measures  i^  greatly  increased  by  the 
variation  in  local  standaid-  of  measurement,  and  in 
the  difference  in  the  meaning  uf  the  same  terms  when 
applied  to  different  clas^,--  of  goods.  There  are  said 
to  be  no  fewer  than  2tKl  di It.  vent  weights  and  measures 
by  which  corn  is  sold  in  iliis  country.  The  English 
statute  acre  is  4.^-40  sc].  vds..  but  the  Irish  acre  is 
7,840  sq.  yds.,  the  S<ot.  h  acre  6,084  sq.  yds.,  wliile 
the  Cheshire  aero  ditTers  Irnm  all  these  with  a  pole  of 
S  yds.  against  the  statute  p.ile  of  5^  yds.  A  stone  of 
fJoiir  is  14  il).,  but  a  stone  ni  meat  or  tish  is  only  8  Hi. 
A  barrel  of  beer  contains  .ir.  gallons,  but  a  barrel  of  tar 
or  oil  is  usually  40  galliins.  .V  barrel  of  butter  weighs 
224  lb.,  \vl\ile  a  barrel  ,.1  soft  soap  weighs  2561b.  A 
load  of  hay  or  a  load  <i:  -;raw  are  very  different  in 
weight,  and  a  trussof  new  hay  is601b.,  while  a  truss  of 
old  hay  is  only  56  lb.,  as  in  «  hay  loses  weight  by  sweat- 
ing and  becoming  more  --olid.  A  standard  of  timber 
varies  according  to  tlu  Petersburg  standard  <if 
ll>5  cub.  ft.  or  Hie  Lon.L.ri  standard  of  270  cub.  ft. 
Iron  and  steel  iire  wei'.;lir.l  hy  the  avoirdupois  pound 
of  Itj  oz..  or  7,000  grain-,  while  gold  and  silver  are 
sold  by  the  Troy  pound  of  12  oz..,or  5.760  grains.  The 
mile  differs  on  land  and  s.  a,  ai\,d  the  nautical  mile  is 
(\07.")|  ft.  against  the  •■).2s0  ft.  on  land.  Cement  is  not 
always  sold  by  weight,  and  though  a  bag  should 
represent  2  cwt.,  an  unscrnpulous  builder's  inerchant 
has  been  known  to  convcri  ilu-  2  cwt.  into  200  lb.,  and 
palm  off  the  .\merican  ton  of  2,000  lb.  for  the  English 
ton  of  2.24tJ  lb.  .\  Ereiuli  tonne  differs  again  from 
the  English  and  .\miri.  an  tons,  as  it  is  2,204  lb.,  or 
■9842  English  tons.  Th,-  llimlish  gallon  of  277^  cub.  in. 
differs  from  the  .\meiiian  gallon  of  2.'il  cub.  in. 

There  are  many  otiu  r  anomalies  in  our  syslteni. 
but  enongti  have  l>eeii  M'loted  to  jirove  that  these 
weights  and  measures  are  diflieult  to  grasp  and 
reinenil>er,  that  they  are  .  iiiiibrous  and  <x)niplicate«l 
in  use,  and  (that  they  <au>i-  a  tremendous  waste  of 
time  and  money.  That  a  change  from  our  present 
.system  to  the  nietri<'  >\ -lem  would  involve  some 
ineonvenienoe  and  teiii|.orary  loss  is  a  fact  that  no 
one  will  attem])t  to  deti\  ;  Ijut  it  is  an  incotiveni<iue 
whix^h  most  ofher  <-ouiiliies  have  f^iced,  and  in  no 
ease  has  any  country  alt.nipted  to  revert  to  itheir  old 
system.  They  all  had  a  more  or  less  eomplieated 
system,  differing  one  from  the  other,  and  even  in 
different  parts  of  the  s.iin.-  country;  but  they  found 
littile  difficulty  in  niakinu'  the  diange.  Tlie  Germans 
cannot  l)e  said  to  have  over  had  much  love  for 
French  methods,  and  ontainly  not  after  1870;  but 
since  that  time  they  have  scrapped  their  old  chaoti<> 
system  and  adopted,  wilh  some  slight  modifications, 
the  metric  system.  Tlje  Lieat  growih  of  Germany's 
foreign  trade  praclieally  dates  from  the  time  that  she 
changed  her  system  of  weights  and  measures  and 
adopted  a'jirotective  coniiuercial  policy. 

NEED    FOR    A     INIVEESAL    SYSTEM. 

The  need  of  a  niiiver-al  system  is  greater  to-day 
than  ever,  for  the  wholo  Irndency  of  tlie  age  is  to 
standardise  everything',  from  coinage  to  machinery. 
The  day  when  every  iiiijineer  and  manufaefurer 
wanted  to  design  or  mako  soniethiug  different  from 
everyone  else  has  gone  !■>  The  confusion  and  waste 
caused  by  the  numberlv.--  forms  of  steel  rails,  joists. 
l>oIts  and  screws  has  UmI  to  ithe  adoption  of  carefully 
.selected  types,  which  have  been  accepted  as  standard 
sizes  suitable  for  all  practical  purposes,  to  the  great 

convenience     and     ecoi y    »{    mamifactiirers    and 

users.  The  great  advant.ige  'which  the  Americans 
have  enjoyed  in  the  production  of  many  kinds  of 
machinery  is  not  dm-  to  their  liettet  workmanship. 
but  l>ecause  they  hav.-  -tandardi.sed  ther  machines, 
tools,  and  fittings.  ClnM|.iiess  and  convenien<'e  can 
only  be  obtained  by  staii'lardisation  and  duplication, 
so  that  the  nec-essary  tools  and  parts  of  a  machine 
can  be  obtained  readily  in  all  countries,  and  be  inter- 
changeable throughout  the  civilised  world.  Thiat 
machinery  will  in  the  niai  future  play  a  much  larger 
part  in  our  economic  lit'-  is  bound  to  be  one  of  the 
results  of  the  war.  with  its  dilution  of  labour  by 
unskilled  workmen  an. I  women.  The  motor  car. 
motor  wagon,  and  niotoi  'bus  will  have  such  an 
extended  use  that  it  is  voiy  necessary  that  standard- 
isation of  their  parts  should  he  aimed  at  in  our  own 
^•ountry,  if  we  are  not  lo  1)6  dependent  on  cheap 
foreign"Vnotor  cars  and    heavy  motor  vehicles. 

This  standardisation  makes  it  all  the  more  neces- 
-ary  that  we  should  adopt   a  system  of  weights  and 


measures  which  is  uudeistood  and  used  in  all  the 
countries  to  whom  we  may  .sell,  or  from  whom  we  may 
buy,  goods.  The  only  system  of  weights  and 
measures  which  approaches  such  an  ideal  standard 
is  the  metric  system.  It  has.  one  specific  word  for 
each  unit,  whether  of  weight,  lineal,  square  or  cubic 
ineasuremenit. 

THE   FRENCH    SYSTEM. 

The  French  system  is  biased  upon  the  metre,  w-hich 
is  the  measurement  of  lengUi,  and  is  equal  to 
;{9'37(>7!)  in.  It  was  supposed  tO'  be  the  ten-millionth 
part  of  the  disltance  from  the  Pole  to  the  Equator, 
but  this  is  not  quite  accurate,  l)eing  a  little  too 
small ;  and  the  metre  is  now  defiued  as  being  the 
length  of  a  certain  Inn-  of  iridio-platiuum,  preserved 
in  the  Bureau  de  .Vrchives,  in  Paris.  By  taking  this 
as  the  basis  of  Uieir  lueasurements  they  have  pro- 
duced a  good  wbrking  system  hy  using  decimal 
multiples  and  suni-inultiplcs  or  parts.  As  the  system 
was  inltended'.to  be  universal,  Latin  and  Greek  pre- 
fixes were  chosen.  For  the  parts  the  Latin  for  10, 
KK).  and  1,(100— decem,  centum,  and  mille — arc  used; 
and  for  i\\c  mult.i))lps  the  Greek  words  deka,  hecto, 
anil  kilo  are  u,sed  to  multiply  by  10.  100,  and  1,000. 
It  is  not  usual,  however,  to  write  all  these  names  in 
full.  Thus  wo  msiy  write  5671-246  metres,  not  as  so 
many  kilometres,  hcc1ometres,_  dekametres.  metres, 
dwimetres,  ceutimetics.  and  millimetres,  but  as 
5  kilometres.  671  metres,  246  milldmetresi.  The  system 
is  so  simple  that  any  business  man  could  become 
perfectly  familiar  with  it  in  a  week.  If  wo  take  the 
l;Lnd  measuremenits  which  stirveyors  would  probably 
U'.se  most  and  comjiare  them  with  their  EnglisTT 
e(piivalents.  we  see  at  once  their  simplicity  and  the 
case  with  which  they  c;iu  be  tised. 

The  are  is  the  French  unit  of  area,  and  this  repre- 
scnits  a  square  with  sides  10  metres  long,  or  100 
square  metres;  the  he<'tare  represents  a  square  with 
sides  of  100  metres  lony-.  or  10,000  square  metres,  and 
is  equal  to  2'4711  Englisli  acres.  The  are  is  divided 
into  the  square  metre  or  ccntiare,_and  milliare,  but  in 
practice  only  'the  hectare  are  and  centiare  are  used. 
Compared  with  our  land  measures  these  are  exceed- 
ingly simple  and  rational.  The  Englisli  acre  with  its 
division  into  4  roods,  40  poles  or  perches  to  the  rood, 
.'JO',  yds.  to  tho  pole.  9  ft.  to  ithe  yard,  and  144  in.  to 
the  foot,  is  not  only  complex,  but  has  grown  up  in  a 
hiaphazard  UKUiner.  The  English  land  measure  is  to 
some  extent  decimal  when  the  link  of  7-92  in.  is 
used,  as  HM)  links  make  one  chain,  and  10  sq.  chains 
an  acre.  The  areas  on  the  Ordnance  Siuvey  plans  are 
always  computed  ito  this  scale,  and  the  areas  are 
given  on  the  plans  in  acres  and  dec'imals  to  three 
iJaces;  but  for  most  purposes  the  private  surveyor 
usually  converts  the  decimals  into  roods,  poles,  and 
yards. 

All  the  parts  of  the  meitric  system,  whether  of 
length,  suiface.  volimie,  or  weight,  arc  based  upon 
the  metre,  and  are  muttially  dependent;  and  the 
nuiltiriles  and  sidj-multiples  follow  the  decimal 
arrangement.  Thus  the  unit  of  volvime  is  the  litre, 
and  this  is  a  cu'be  with  sides  of  one-tenth  of  a  metre, 
and  is  equal  to  62'0254  English  inches,  or  '22  of  an 
iniperial  gallon.  The  unit  oit  weight  is  the  gram,  and 
is  (nominally)  to'tto  P^i't  <3'f  the  weight  of  a  litre  of 
water  -at  4  deg.  Cent.  Thus  we  have  a  cub.  centi- 
metre equal  to  one  gram,  and  1,0(X)  cub.  centimetres, 
or  one  litre  of  .water,  is  equal  to  a  kilogram.  A  cubic 
metre  ol  waiter  is  equal  tx)  1,000  litres,  and  weighs 
l.tXK)  kilograms,  which  is  commonly  called  the  metric 
ton  =  -98  tons.    The  kilogram  is  2-204  lb. 

CUBRENCr. 

.\ttempts  have  oeen,  made  to  change  'the  citrrency  of 
this  cO'untry  to  a  decimal  system,  by  preserving  the 
pound  as  tlie  unit,  witli  the  florin  as  the  tenth  part, 
the  shilling  equal  to  .50  cents,  .and  the  cent  would  be 
practically  equal  to  a  farthing.  Another  suggestion 
is  to  adopt  the  four-shilling  piece  as  the  unit,  which 
is  nearly  equal  rto  the  American  and  Canadian  dollar. 
and  the  .shilling  would  be  equial  to  25  cents,  with  the 
cent  nearly  equal  to  a  halfpenny.  The  sovereign 
would  be  equal  to  10  florins  or  5  double  florins,  or 
the  10  double  flojiri.  or  twp-potrnd  piece,  which  is 
already  coined,  could  be  ijrought  into  more  general 
use.  There  does  not  appear  .to  be  any  great  difficulty 
in  placing  our  currency  on  a  decimal  basis,  and  the 
pre.sent  time  offers  a  unique  opportunity  of  doing 
it.  The  Government  and  the  baid\s  between  them 
have  practically  acquired  all  the  gold  in  the  .cniiiil.ry. 
and  the  conversion  of  the  coinage  should  fhcrofore 
be  comjjaratively  easy  to  carry  out,  and  with  the 
minimum  Amount  of  disturbance  and  inconvenience. 

Reconstrudtion   and    readju'stmeiit  of   many   things 
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will  be  required  at  the  close  of  the  war,  and  there 
can  lie  few  more  needed  reforms  than  that  of  placing 
our  system  of  weights  and  measures,  and  also  oiir 
currency,  on  a  sound  and  scientific  basis.  If  this  is 
done  by  adopting  a  pradtically  universal  system 
such  as  the  metric  system,  we  shall  remove  the  chief 
handicap  from  which  we  suffer  in  our  competition 
with  the  rest  of  the  world. 


THE  DESIGN  OF  CONTINUOUS  BEAMS. 


By  EwART  S.   Andrews,  b.sc.   (engineering),  lond. 
[Abstract    of    paper    read    before     the    Society    of 
Enuineers   on  Monday  last.] 

A  continuous  beam  is  one  which  rests  on  more  than 
two  supports  and  is  classified  as  "  a  statically  indeter- 
minate structure"  because  the  stresses  in  it  cannot  be 
obtained  by  an  application  of  the  laws  of  graphic 
statics  only ;  a  consideration  of  the  deflected  form  of 
the  beam  is  also  necessary.  The  disadvantages  which 
have  been  urged  against  con>fnuous  beams  by  prac- 
tical engineers  in  the  past  will  probably  disappear 
as  further  experience  is  obtained  in  their  design, 

The  Theorem  of  Three  Moments  gives  a  relation 
between  the  negative  bending  moments  at  three  suc- 
cessive supports  of  a  continuous  beam,  from  which,  in 
any  given  case,  these  bending  moments  can  be 
obtained;  by  combining  the  free  bending  moment 
diagrams  and  the  supiwrt  bending  moment  diagrams 
the  bending  moment  at  any  point  can  be  found,  and 
the  reaction  can  be  readily  computed. 

A  numerical  example  of  the  calculations  for  a  con- 
tin-uous  beam  of  three  -spang  is  given,  togetlier  with 
an  explanation  of  the  treatment  to  be  adopted  -when 
one  of  the  ends  of  tlie  beam  is  fixed. 

Tables  are  given  of  bending  moment  and  reaction 
coefficients  for  uniformly  loaded  continuous  beams  of 
equal  spans,  varying  in  number  from  two  to  nine. 

Winkler's  diagrams  for  two,  three  and  four  equal 
spans  carrying  hve  and  dead  loads  are  given,  from 
which  the 'maximum  positive  and  negative  bending 
moments  at  any  point  of  tlie  span  may  be  readily 
computed.  Turneare  and  Maurer's  coefficients  for  the 
maximum  positive  and  negative  bending  moments  at 
mid-spans  and  supports  for  equal  spans  from  two  to 
seven  are  given,  together  with  approximate  results 
•which  aie  sufficiently  accurate  in  many  cases  for 
practical  design. 

Isolated  loads  on  continuous  beams  of  two  equal 
spans  are  then  considered  and  explained  by  the  aid 
of  a  numerical  example. 

The  paper  concludes  with  the  full  calculations  of  the 
bending  moments  and  shears  for  a  warehouse  floor 
framed  with  continuous  beams.  The  external  secon- 
dary beams  carry  greater  loads  than  the  internal 
one's,  on  account  of  the  continuous  construction  of 
the  floor  slabs  and  diagrams  of  maximum  positive 
and  negative  bending  moments  for  loaded  and  un- 
loaded "conditions  are  given.  The  maximum  and 
minimum  reactions  from  the  secondary  beams  form 
point  loads  upon  the  main  beams  for  the  loaded  and 
unloaded  conditions  respectively ;  the  resulting  bend- 
ing moments,  combined  with  those  due  to  the  weight 
of  the  beam  itself,  are  plotted  upon  a  diagram  from 
which  tiie  detail  design  of  the  beam  can  be  completed. 


Town  Planning  Institute. — At  a  general  meeting  of 
this  body,  to  be  held  this  (Friday)  evening,  at  92 
Victoria-street,  S.W..  the  president  will  deliver  an 
address.     The  chair  will  \>e  taken  at  6.30. 

Dampness  in  Exposed  Buildings.— It  would  be 
difficult  to  find  a  building  in  a  more  exi>osed  situation 
than  a  school  which  was  erected  some  time  ago  on 
the  Cotswold  Hills,  and  the  architect  realised  the 
probability  of  dampness  if  due  provision  were  not 
taken.  The  building  has  been  completed  sufficiently 
long  severely  to  test  the  interior,  which  is  perfectly 
dry.  We  hear  the  walls  were  rough-casted,  with  Pudlo 
incorporated  therein  as  a  preventative  against  damp. 

Petrol  Allowances. — It  was  stated  at  the  offices  of 
the  Petrol  Committee  on  Monday  that  nothing  can  Ije 
done  in  regard  to  the  increase  of  the  allowance  of 
petrol  for  commercial  and  certain  profes^ional  pur- 
poses until  'the  present  petrol  licences  expire  at  the 
end  of  October.  It  is  acknowledged  that  the  situation 
is  a  little  easier,  but  it  is  also  pointed  out  that  the 
Board  of  Trade  have  yet  to  consider  the  matter,  and 
that  the  question  of  sending  more  money  out  of  the 
country  will  have  to  be  dealt  with.  An  official  state- 
ment is  to  be  issued  to-morrow  (Saturday). 


LONDON  WATER  SUPPLY. 


AN    INTERESTING    ANNUAL   REPORT. 

Convincing  evidence,  if  this  were  needed,  of  the 
importance  of  the  work  for  which  the  Metropolitan 
Water  Board  is  responsible,  is  to  be  found  in  tlie 
annual  report  of  that  authoritv.  issued  on  Saturday 
last. 

The  lx)ard's  territory  extends  over  no  less  an  area 
than  559  square  miles,  and  water  is  supplied  by  the 
lx)ard  to  six  counties:  London,  Essex.  Hertford,  Kent, 
Middlesex  and  Surrey.     - 

Water  is  derived  by  the^  board  from  the  Rivers 
Thames  and  Lea,  gravel  beds  near  the  Thamesi,  the 
Chadwell  Spring — which  is  the  beginning  of  the  New 
River — and  wells  sunk  in  the  Lea  Valley  on  the  north 
of  the  Thames,  in  Kent,  and  certain  other  points  south 
of  the  Thames. 

The  board's  supply  (direct,  and  in  bulk  to  adjacent 
undertakings)  during  the  year  was  89,264'2  million 
gallons  of  water,  or  a  daily  average  of  2439  million 
gallons.  .  The  grand  total  volume  is  equivalent  to 
39S5  million  tons  of  water.  The  Than'ies  furnished 
57'6  per  cent,  the  Lea  25"0  per  cent,  and  the  wells, 
&c..  17'4  per  cent  of  this  total-.- 

The  total  estimated  population  directly  supplied 
at  the  close  of  the  year  was  6,773,105.  It  is  estimated 
that  in  the  direct  area  55'6  per  cent  was  supplied  from 
the  Thames;  26'7  per  cent  from  the  Lea,  and  17'7  per 
cent  from  the  wells  and  springs.  Of  the  total  popula- 
tion 65'2  per  cent  is  north  of  the  Thames  and  34'8 
I>er  cent  south  of  the  river.  The  population  in-side 
London  is  67'1  per  cent  of  tlie  whole. 

The  daily  average  supply  per  head  was  35'76  gallons, 
compared  "with  36-08  gallons  in  1914-1915 


The  effective  amount  of  storage  ^nd  subsidence 
reservoir  capacity  for  unfiltered  water  possessed  and 
in  use  by  the  board  at  the  end  of  the  year  was  as 
follows :  — 


No. 

Area  in  acres. 

Capacity  in 
million  gallons 

Thames  Valley     . 
Lea  Valley 

.       31 
.       17 

l,026o 
9550 

7,267-o 
5,639-5 

12,9070 


SUSPENDED   -WORKS. 


."Voting  under  the  Defence  of  the  Realm  Acts,  the 
Ministry  of  Munitions  of  War,  on  ground  of  urgent 
national  necessity,  directed  the  cessation  of  work  on 
the  reservoir  in  course  of  construction  at  Littleton, 
the  plant  and  labour  l>eing  required-for  the  production 
of  war  material.  The  reservoir  in  question  will  con- 
tain 7,000  million  gallons,  part  of  an  authorised  scheme 
to  include  a  further  reservoir  to  be  constructed  at 
Stanwell,  to  contain  3,300  million  gallons. 

Ttie  war  has  also  interrupted  the  construction  of 
the  Board's  new  offices  at  Rosebery-avenue,  on  the 
site  of  the  New  River  head,  as  also  other  -yvorks  for 
the  perfecting  of  the  supply  of  -water  to  the  Metropolis. 

This  suspension  includes  a  number  of  new  works 
authorised  by  the  Metropolitan  Water  Board  Act, 
1915,  embriicing  the  construction  of  reservoirs  at 
Southgate,  Kltham,  Faniborough,  Bromley  and  Shore- 
ham ;  a  subway  or  tunnel  underneath  Dog  Kennel- 
hill  and  Grove-lane,  Cainl>erwell;  well  and  pumping 
station  in  Eynsford;  and  a  number  of  mains  and  pipes 
joining  up  these  new  reservoirs  with  existing  reser- 
voirs and  works,  and  other  subsidiary  operations. 

COMPARISON   OE  WORKS. 


The  follo-iving  table  shows  at 
which  have  taken  place  under 
equipment  of  the  water  work 
the  undertakings:  — 


a  glance  the  increases 

the  board  in  the  active 

since  the  transfer  of 


Before  June, 
1904. 

At  Marcli  31 
1816. 

Stoi'age   reservoirs  for 
water 
Acreage 
Capacity  in  million 

unfiltered 
gallons  . . . 

44 

843 

4,115-7 

48 

1981-5 

12907-0 

Service     reservoirs 
water 

Capacity  in  mill 

for     filtered 
on  gallons  ... 

75 
244-5 

86 
310-9 

Filter  beJs 

Acreage            .  . 

137 
139 

172 
170-7 

Engines 

Horse-power  ... 

Miles  of  water  pipes 

235 
32,177 
5,759 

280 
43,262 

6,470 
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Municipal  Worlts  and  Statistics  of  Watli-upon-Dearne/ 

Bv   J.    H.    DKEW,    M. INST. c. E.I. ,    Lat«    Engineer  and  Surveyor  to  the   Urban  District  Council. 


The  Wath-upon-Dearnc  urlian  district  comprises  the 
townshiiis  of  \Vath-iii>on-Doarne  and  West  Melton. 
In  1861  tlie  Wath  town.^h;].  had  382  houses  and  1,690 
inhaliilaiits.  while  tt>-day  there  are  approximately 
2.683  houses  and  an  e.-tim;ited  population  of  a  little 
over  13.000.  The  district  rests  upon  the  coal 
measures. 

.\rea,  2,353  acres. 

Population  (Census  lOlli.  11,830.  Estimated  July 
1.  1916,  13.302. 

Rateable  value,  £56.934  14s.  2d. 

.\sse.ss;ible  value,   £40.374  lis.  Id. 

.\  rat.e  of  Id.  in  th«  C  produces  £172'lO.-;.  (district 
rate). 

The  general-district  rate  (half-year  ending  Septem- 
ber 30.  1916)  is  2s.  5d.  in  the  £. 

The  poor  rate  for  Wath-upon-Dearne  parish  (half- 
year  ending;  Septemlier  30,  1916)  is  2s.  4d.  in  the  C. 

The  poor  rate  for  West  Melton  parish  (half-year 
ending  Septemlier  30.  I'JKii  is  2s.  8d.  in  the  £. 

The  outstanding  del>ts  for  sanitary  purpo.^es  on 
.March  31.  1916,  amounted  to  £43.576. 

Compounding  for  general  district  rates  is  allowixl 
upon  houses  up  to  and  in<luding  £11  rateable  value, 
and  a  reliate  of  60  i>er  cent  is  allowed  to  owners. 

.Compounding  for  jjoor  rate  with  3t)  per  cent  rebate 
is  allowed  up  to  and  including  houses  of  ,£8  rateable 
value. 

Lentrth  of  main  road.  2  miles,  160  yds. 

Length  of  district  roads.  11  miles,  2  furlongs.  52  yd.-. 

HIGHWAYS. 

The  Wombwell-lane  main  road  pas.*es  through  the 
district  from  the  north-west  in  la  south-easterly 
direction,  its  length  beiiv.-  2  miles,  160  yds.  Tlii.s 
road  is  heavily  traflicked.  and  particularly  by  jself- 
propelled  vehicles  of  the  motor  and  traction  das.s. 
The  average  width  of  the  carriageway  is  about 
22  ft.  9  in.,  and  in  We.-t-^treet  at  its  narrowest  point 
the  width  is  only  14  ft.  ti  in.  Prior  to  the  auttior's 
appointment  no  proper  n>ad  foundation  had  ever 
been  constructed,  and  the  subsoil  is  of  a  sandy, 
loamy  nature,  with  day  intervening.  The  .surface  was 
metalled  wath  granite  nr  whin.stone  water-bound 
ma<';Klam,  but  it  was  found,  with  pre.^ent-day  traffic 
and  the  lack  of  a  proper  foundation  to  the  road, 
quite  impossible  to  keep  the  road  in  satisfactory 
repair. 

With  the  aid  of  grant-  from  the  Road  Board,  the 
county  council  have  been  enabled  to  sanction  the 
reconstruction  of  the  snrf.ice  with  Tarmac,  and  the 
provision  of  adequate  or  strengthened  foundations 
in  .-ieveral  sections  of  this  main  road,  and  the  work 
ha.s  l>een  carried  out  liy  the  author  by  dire<'t  labour. 
An  area  of  26,380  .super,  yds.  have  been  surfaced  with 
a  3-in.  coat  Of  Tarmac  with  very  satisfactory  results, 
and  for  durability,  e<'onfiniy  in  construction,  main- 
tenance and  noiselessness.  Tarmac  is  sfiecially 
adapted  tor  country  and  residential  or  district  roads 
similar  in  'Charattter  to  tlio.se  with  which  the  author 
has  had  to  deal.  A  'tarred  limestone  road  in  a  district 
so  damp  and  liable  to  fogs  asWath-upon-Dearne  would 
not  l)e  a  success,  especially  as  the  air  is  often  charged 
with  the  waste  gases  and  sulphur  from  the  coke  ovens 
and  other  works  in  the  district.  The  author  has 
observed  a  road  in  another  district  in  which  he  was 
surveyor  made  of  tarred  limestone  very  badly  eaten 
away  as  a  result  of  the  acid  fuimes  from  a  carbonising 
plant  being  deposited  in  damp,  muggy  weather  upon 
the  road. 

The  first  two  sections  of  main  road  reoonstructed 
w'ere  laid  in  September  and  Noveml:>er,  1912,  on  the 
road  leading  from  Wath-upon-Dearne  to  Barnsley,  and 
much  subjected  to  motor  traffic  and  a  constant  motor- 
omnibus  service.  Since  its  recon.struction  not  a 
penny  has  been  9i>ent  on  this  road  in  repairs.  Each 
year  the  surface  has  been  tar-sprayed,  at  a  cost  of 
about  lid.  ^ter  super,  yard,  including  gritting  with 
clean  J-in.  whinstone  chijjpings. 

Particulars  of  the  cost  of  this  work  of  recon.struc- 
tion are  as  follows:  — 

'  From  a  paper  presented  at  a  North-Eastern  District 
meeting  of  the  Institution  of  Municipal  and  County  Engi- 
neers held  at  Wath-upon-Dearne  on  Saturday  last. 


Sbction  No.  1,     (Area  3,370  super,  yards.) 
Strengthening  foundations,  drainage,  sciuifyiiig  and  pre- 
paration other  than  surfacing — 
£     s.    d. 
Labour  ...         132     0    0 

Materials      ...         116  12     0 
H.auhige        ...  62  15     0 

Rolling  ...  33  10     0 

£344  17    0    or,  say,  2s.  Old.  per  sq.  yd. 
Surfacing  with  3-in.  Tarmac  — 


£     s. 

d. 

Labour 

26     5 

0 

Materials 

267  15 

0 

Haulage 

43     0 

0 

Rolling 

14     1 

3 

£351     1     3     or,  say,  2s.  Id.  per  sq.  yd. 
Making  a.  total  cost  of  4s.  1  Id,  per  super,  yard,  iucluding 
found;!  tiou  work. 

Skction  No.  2.     (.\roa  3,157  super,  yards.) 
Strengthening  foundations,  drainage,  scarifying  and  pre- 
paration other  than  surfacing — 
£     s.    d. 
Laliour  ...         125     0     0 

Materials      ...         1")7     2     2 
Haulage        ...  82  16     0 

Rolling  ...  30  15     2 

£395  13     4     or,  say,  2s.  6d.  per  sup.  yd. 
Surfacing  with  3-iu.  Tarmac — 


Labour 
Materials 
Haulage 
Rolling 


£    s. 

d. 

22  10 

0 

249  IS 

0 

42     0 

0 

13     3 

0 

£327  11     0     or,  say,  2s.  OSd.  per  sup.  yd. 


Total  cost 

t'oniparative  prices  of  materials — 
1912, 


4s.  65  d. 


Lump  slag  for  founda- 
tions... 

3-in.  sl.ag  rejections  for 
road  formation 

Tarmac,    j-in.,     l-J-in. 
and  2J-in.    ... 
Comparative  prices  of 

Foremen 

Labourers 

Paviors  and  masons    .. 
Hire  of  horse,  cart  and 

man  ... 
Hire  of  horse,  cart  and 

man  ... 
Road  roller     ... 


3s.  5d.  per  ton. 

4s.  per  ton. 

128.  9d.  per  ton. 
labour — 
6s.  8d.  per  day. 
4s.  and  4s.  2d. 

per  day. 
9(1.  per  hour. 

8s.  per  day. 

5s.  4d.  on  Sat. 
25s.  per  day. 


1916. 
3s.  lOd.  per  ton. 
4s.  lid.  per  ton. 
13s.  6d.  per  ton. 

6s.  lid.  per  day. 
4s.  9d.  and 
4s.  lid.  per  day. 
lOd.  per  hour. 

9b.  per  diiy. 

6s.  on  Saturday. 
25s.  per  day. 

Wlion  tlie.se  two  seictions  of  road  were  being  con- 
structed the  cost  of  imloading  and  carting  material 
from  the  staition  to  the  roads  was  about  2s.  per  ton. 

The  old  water-bound  macadam  road  cost  about 
Is.  8d.  per  super,  yard  to  metal,  and  had  a  life  of 
three  to  four  years. 

The  foundation,  constructed  of  slag,  is  about  9  in. 
deep,  and  the  Tarmac  3  in,  in  ithickness,  a  ton  of 
slag  covering  about  4  super,  yds.  in  the  foundations, 
and  a  ton  of  Tarmac  covers  an  area  of  approximately 
8  super,  yds. 

A  census  of  traffic  over  these  sections  of  road  was 
taken  on  six  days  'between  June  26  and  .July  2,  1914, 
and  based  upon  the  Road  Board's  assumed  weight  of 
vehicles,  &c. ;  it  was  found  .that  a  tonnage  of  5,666 
tons  had  passed  over  the  road,  and  no  fewer  than 
6,623  vehicles  and  horses.  Taking  the  width  of 
carriageway  at  the  average  of  22  ft.  9  in.,  this  is  equal 
to  an  average  weight  of  41'5  tons  per  foot  width 
passing  over  the  carriageway  daily. 

The  entire  cost  of  the  repairs  and  maintenance  o"t 
the  main  road  is  paid  by  the  West  Riding  of  York- 
shire County  Council,  plus  a  charge  of  5  per  cent  for 
establishment  charge?  and  use  of  tools,  and  special 
grants  are  made  by  the  county  council  from  time  to 
time  towards  improvements  of  the  main  road. 
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Average  cost  per  year :  Maintenance,  repairs  and 
reconstruction,  £1,619  10s.  3d.;  inVpfovements, 
£376  4s.  oid.    Tata).  £1,995  14s.  8id. 

Average  cost  per  mile:  Mauitenaivce.  repairs  and 
reconstniction.  £774  lis.;  iinproveinents,  £179 18s. 7d.' 
Total  £954  9s.  7d. 

It  is  coniidently  anticipated  that  now  the  whole 
of  the  main  road  has  been  surfaced  with  Tarmac 
(except  about  2,000  super,  j'ds.  where  the  gradients 
are  too  steep  to  i>eniiit  the  use  of  tarred  material'), 
the  expenditure  on  repairs  during  .the  next  three  or 
four  years  will  be  practically  Jiil,  although  the  author 
advocates  the  amiual  tar-spraying  of  the  surface  and 
careful  attention  to  ithe  repair  o-f  any  potholes  imme- 
diately signs  of  their  appearance  are  forthcoming. 

Compared  with  pre-war  road  construction  in  1914, 
the  author  estimates  the  cost  of  road  construction  in 
this  district  has  increased  by  about  12J  per  cent. — 
viz.,  materials,  11  per  cent;  manual  lalxiur,  14  per 
cent;  and  team  labour.  12^  per  cent.  These  figvires 
are  based  upon  a  considerable  numTtyer  of  accepted 
tenders.  - 

DISTBICX     ROADS. 

The  length  of  di.strict  roads  repairable  by  the 
coirncil  is  11'28  miles.  Most  of  these  roads  are.  of  a 
rural  character,  and  have  been  constructed  without 
adequate  ioundations  for  present-day  traffic,  and  in 
the  past,  prior  to  the  author's  appointment,  they 
were  usually  only  metalled  with  a  thin  coating  of 
water-bound  slag  macadam.  The  roads  are  narrow 
and  tortuous,  and  the  average  width,  inclusive  of 
footpaths,  is  only  between  29  ft.  and  30  ft.,  with 
carriageways  about  21  ft.  wide.  Surface-water  drains 
are  provided  in  many  of  the  roswls.  but  these  are 
often  very  shallow  and  broken  in  by  the  trafHc,  or 
otherwise  choked.  A  considerable  amount  of  money 
will  need  to  l>e  spent  in  properly  draining  many  of 
the  district  roads  in  the  near  future.  The  result  of 
inefficient  drainage  can  be  observed  in  many  of  the 
streets  after  rainfall,  and  the  channels  and  road 
surfaces  are  very  badly  scoured  away  at  these  times 
by  the  volume  of  water  which  collects. 

It  will  be  luiderstood  that  such  roads  are  very 
much  below  the  standard  required  to  carry  modern 
traffic  and  to  meet  the  public  demand  for  good  roads. 
The  council,  acting  iipon  the  author's  advice,  have 
during  the  past  four  years  adopted  a  sound  policy  for 
the  gradual  improvement  of  the  district  roads  by  the 
provision  of  adequate  means  of  drainage,  strengthen- 
ing or  putting  in  foundations  and  surfacing  with  a 
3-in.  coat  of  Tarmac  where  the  gradient  will  allow, 
and  the  use  of  granite  macadam  in  lieu  of  bla.S't- 
furnace  slag,  where  it  is  undesirable  to  adopt  tarred 
material  for  surfacing.  Tar-spraying  has  l^een  very 
successful  in  this  district  during  the  past  four  years, 
and  is  much  appreciated  by  the  residents,  and  it 
certainly  lengthens  the  life  of  the  roads  by  25  to  30 
per  cent,  even  if  heavily  trafficked.  The  cost  of  the 
work  for  the  last  two  seasons  has  been  as  follows:  — 


Providing  tar,  hire  of  machine 
and  tar-spraying     ... 

Whinstone  chippings  at  9s.  9d. 
per  ton  to  cover  about  300 
sq.  yds.  per  ton 

Manual  labour,  gritting  and 
sweeping  only 

Team  labour,  carting  mate- 
rials, Ac. 


Five  per  cent  establishment 
cliargres  and  use  of  tools 


1916. 


191.5. 


■875d.  per  sq.  yd. 


•107d. 


l-522d.       l-493d. 


•o76d. 


•075d. 


Totals        r598d.       ISRSd.     „ 

Area  of  roadway  treated     ...     57,155         42,127  sq.  yds. 

Tlie  cost  of  tar-spraying  in  1913  was  l'85d.,  and  in 
1914  l'8d.  per  super,  yard,  inclusive  of  all  charges. 
The  above  figures  relate  to  both  district  roads  and 
the  main  road. 

The  tar  used  is  refined  tar  to  Road  Board  specifica- 
tion for  No.  1  tar,  and  costs  35s.  per  ton  at  Wath- 
upon-Dearne  Station. 

For  water-lxjund  macadam  roads  the  area  covered 
is  about  6  yds.  per  gallon,  and  for  Tarmac  roads 
1  gallon  of  tar  is  used  to  an  area  of  10  to  12  super, 
yds.;  but  ithe  condition  of  the  road  at  the  time  of 
tar-spraying  must  influence  this  very  important 
factor. 

There  are  very  few  flagged  footpaths,  and  most  of 
the  paths  are  made  up  of  limestone  tar-macadam, 
which  is  mixed  at  the  depot.  This  form  of  footpatli 
is  not  economical,  except  in  very  lightly  used  streets 


and  where  coals  have  not  to  be  tipped  on  the  foot- 
paths prior  to  being  got  into  the  cellars  and  coal 
places.  Wliere  the  paths  ar^e  narrow  and  there  is 
considerable  pedestrian  traffic,  it  is  certainly  more 
economical  and  efficient  to  flag  the  footpaths. 

Despite  considerable  extraordinary  expenditure, 
and  the  adoption  of  Irigher  grade  materials,  the 
increased  cost  of  labour,  &c.,  the  roads  have  been 
maintained  and  repaired  during  the  author's  tenure 
of  office  at  an  average  cost  of  £189  8s.  5d.  per  mile, 
as  against  a  cost  of  £204  13s.  2d.  per  mile  during  the 
previous  three  years. 

PRIVATE     STREET     WORKS. 

On  taking  up  his  duties  at  Wath-upun-Deanie  the 
author  was  surpri.-ied  to  learn  that  36-ft.  streets  had 
l>een  satisfactorily  constructed  at  the  cost  to 
frontagers  or  speculative  biiilders  of  14s.  to  15s.  per 
lineal  yard  of  frontage,  or,  say  30s.  \>ex  lineal  yard 
of  street.  This  figure  was  reputed  to  cover  the  cost 
of  9-in.  and  6-in.  surface-water  drainage,  street 
gullies,  excavation,  levelling,  6-in.  ballast  formda- 
tion.  Sin.  of  slag  macadam  coating  to  carriageways, 
12-in.  by  6-in.  kerljing,  channelling,  and  2J-in.  tarred 
limestone  macadam  footpaths. 

On  being  asked  to  prepare  specifications,  estimates, 
plans,  &c.,  for  the  making  up  of  a  private  street,  the 
author  was  quite  rniable  to  devise  a  scheme  to  cost 
less  than  29s.  6il.  per  lineal  yard  frontage,  or  about 
£3  i>er  yard-run  of  .street,  as  follows:  — 

,S'(»irr.s. — Surface-water  drain  of  9  in.  ami  6  in.,  best 
quality  stoneware  pipes.  laid  at  an  average  depth  of  4  ft. 
Manhole,  i  ft.  6  in.  b.v  2  ft.  6  in.  (inside  measurement). 
Connections  to  fall  pipes  to  be  made  witii  4-in.  stoneware 
pipes.    Joints  to  be  made  with  gaskin  antl  cement  mortar. 

GuUies. — Naylor's  rectangular  stoneware  gullies.  21  in.  by 
'  16  in.  by  24  in.  deep,  with  6-in.  outlet.  Connected  to  surface- 
water  sewer  by  6-in.  stoneware  pipes.  Gullies  to  be  sur- 
rounded with  6  in.  of  6  to  1  Portland  cement  coucrete  for 
a  depth  of  18  in.,  and  pipes  leading  from  gully  outlet  for 
a  distance  of  i  ft.  also  to  be  surrounded  with  concrete. 
Each  g)illy  to  be  provided  with  cast-iron  grate  and  frame 
to  the  pattern  used  by  the  council  ami  weighing  IJ  cwts. 

Foundation  of  Carriugiiraii. — To  be  formed  of  hand-pitched 
hard  quality  lump  slag.  local  stone,  crozzle  bricks,  or  other 
suitable  hardcore.  Surface  of  pitching  to  be  covered  with 
broken  stone  or  slag  macadam  3-in.  gauge.  Foundation  to 
be  roiled  with  10-ton  roller  until  thoroughly  consolidated 
to  a,  thickness  of  not  less  than  8  in.  in  ever.%-  part,  and 
with  a  cross-fall  from  centre  of  road  to  channel  of  i  in. 
to  a  foot. 

LcrcUing. — Existing  ground  to  be  excavated  or  filled  in 
as  required  to  an  average  depth  of  11  in.  below  intended 
finished  surface  level  of  carriageway,  as  shown  upon  sec- 
tions. Footpath  to  be  levelled  to  admit  of  1-in.  ash  founda- 
tion and  a  2J-in.  thickness  of  tar-macadam  being  placed  in 
position  and  with  a  cross-fall  of  i  in.  to  the  foot  towards 
the  kerb  and  channel. 

Metalling  of  Carrhu/r miij.— When  the  whole  of  the  ballast- 
ing completed  to  surveyor's  satisfaction,  the  surface  to  be 
coated  with  a  covering  of  3  in.  deep  of  2J-in.  best  quality 
hard  slag  macadam,  free  from  honeycomb.  The  macadam 
to  be  bound  with  s-iu.  sla^  chippings.  and  only  a  very 
limited  use  of  road  scrapings  to  be  allowed  for  binding. 
X  10-ton  roller  to  be  used  to  consolidate  the  macadam,  and 
when  completed  the  road  to  have  an  even  surface,  devoid 
of  depressions  and  with  a  uniform  cross-fall  from  centre 
of  road  to  channel  of  I  in.  to  1  ft.  The  total  depth  of 
foundation  and  macadam  surface  coating  not  to  be  less 
than  11  in.  in  any  part  when  completed. 

Footways. — To  be  formed  of  a  1-in.  bed  of  clean  engine 
ashes  thoroughly  consolidated  with  hand  roller  to  form 
foundation.  Limestone  or  slag  tar-paving,  2J  in.  in  thick- 
ness, to  be  laid  and  consolidated,  laid  in  two  layers.  The 
bottom  layer  of  1^-iu.  material  consolidated  to  a  thickness 
of  2  in.,  the  top  layei  of  i-in.  gauge  consolidated  to  i  in. 
thickness,  making  a  total  thickness  of  2J-in.  tar-paving, 
each  layer  to  be  separately  consolidated  with  hand  roller 
8  to  12  cwt.  in  weight,  the  surface  of  the  top  layer  to  be 
dressed  with  white  Derbyshire  spar  or  limestone  chippings 
and  rolled. 

Channrlling. — The  channel  to  be  formed  of  r2-iu.  wide  by 
6-in.  deep  hard  York  stone  channel  stones,  laid  on  a  bed  of 
1-in.  clean  engine  ashes,  and  the  joints  racked  with  chip- 
l)ings  and  mn  with  pitch.  Stone  to  be  from  Brighouse  or 
other  approved  quarries. 

7icr?))ii!/.— The  kerhing  to  be  formed  of  12-in.  wide  by  6-in. 
deep  hard  York  stone  kerbs  from  Brighouse  or  other 
approved  quarries,  and  to  be  sound,  hard  stone,  free  from 
beds,  laminations  or  other  defects,  and  to  be  dressed  and 
squared  on  exposed  faces.  Kerb  to  be  laid  upon  a  bed  of 
1-in.  clean  engine  ashes,  and  to  be  true  to  line  and  gradient. 
Each  kerb  to  be  solidly  laid  upon  its  hed  and  driven  up 
close  to  next  joint.  The  joints  to  be  flushed  with  lime 
mortar  and  neatly  pointed. 

This  specification  was  considered  far  too  stringent, 
and  the  author  was  asked  to  prepare  a  scheme  for 
a  satisfactory  street  at  a  figure  not  to  exceed  £2  5s. 
per  lineal  yard  of  street.  The  author  reported  that 
he  was  unable  to  do  this. 

Pt  was  eventually  decided  to  .give  the  owners  three 
months  in  which  to  have  the  street  made  up,  on  the 
understanding  that  if  the  work  was  satisfactorily 
executed  the  coinieil  would  afterwards  take  over  the 
street. 

Tlie  street  was  satisfactorily  completed  and  taken 
over  by  the  council.  Despite  all  the  criticism,  the 
author  was  not  asloni.shed  to  learn  that  the  actual 
co.st  to  the  owners  had  been  30s.  7id.  ]>er  lineal  yard 
of  frontage,  or  about  Is.  Id.  per  lineal  yard  in  excess 
of  the  author's  estimate  which  was  looked  upon  and 
described  as  most  excessive. 
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V-ATHS. 

Tlie  tvimoil  own  a  voiv  good  imlilii-  i>lmigo  lialli 
and  slipper  batlis.  \v1\k1i  were  designoci  and  erected 
under  the  supervision  of  Mr.  H.  C.  Poole.  The 
amount  of  the  loan  sanolioned  by  the  Local  Govern- 
ment Board  was  £2,350  tor  the  erection  of  the  baths 
and  appurtenant  buildings,  and  £120  for  the  land, 
making  a  total  cost  of  i;2.470.  At  this  fignre  mem- 
bers will  admit  that  tlie  baths  were  most  economi- 
cally constructed,  and  on  inspection  it  will  bo  seen 
they  do  credit  to  a  working-class  district  of  the  cha- 
racter of  Wath-upon-Dearne. 

There  is  an  annual  doficit  after  meeting  capital 
and  revenue  charges  e<iiial  on  the  average  to  about  a 
2d.  rate.  The  charges  tor  admission  are  very  mode- 
rate. The  baths  are  oixn  daily  from  April  1st  to 
September  3<)th.  and  in  nornial  times  the  bath  is  open 
during  winter  months  on  Fridays  and  Saturdays, 
but  owing  to  the  war  it  was  kept  closetl  altogether 
last  winter,  except  for  .-li|>i>er  baths. 

Briefly  the  detaili^  of  oou.-itniction  are  as  follows: 
Brick  Iniildings  with  doubled  pressed  facing  bricks 
and  York  stone  dressings,  plunge  bath,  .shower  and 
soap  baths,  six  slipt>er  l)aths,  ticket  office,  storo- 
riKims.  boiler-house,  wasli-house,  drying  stove,  an<l 
caretaker's  quarters.  I1u>  size  of  the  jihnige  bath  is 
75ft.long  by  30ft.  6in.  wide  and  6  ft.  4in. deep  at  one 
end  ami  3  ft.  at  the  shallow  end.  The  tank  is  con- 
structed of  cement  concrete  with  steel  wire  and  angle 
bar  rciniorcenient.  and  the  pond  is  set  on  a  6-iii. 
l>e«l  of  well  puddled  <lay  to  act  as  a  cushion  and 
prevent  as  far  a.s  possible  any  fractures  l>eing  cause<l 
i>y  uneven  setHemont.  and  the  concrete  walls  and 
flo<jr  are  faced  with  white  glazetl  bricks.  The  taid< 
is  surroimded  by  a  gangway,  in  which  are  placed  all 
steam  and  water  pipes,  valves',  &c.,  for  free  inspe<'- 
tion.  The  outlet  is  provided  with  a  fixed  grate  in 
Uie  floor  connected  l>y  a  13-in.  pipe  to  the  Brook 
Dyke.  The  dressing-boxes  are  of  the  collapsible  type, 
and  can  be  reinove<l  to  allow  for  seating  accommo- 
<lation  when  galas  or  ^port-s  are  Iteing  held.  There 
is  a  gallery  at  one  end  of  the  b\iilding  only.  The 
water  is  heated  by  two  uf  Senger's  patent  injectors 
fixed  on  the  inlet  supply  and  pix)vided  with  steam 
from  a  14-ft.  by  5-ft.  Cornish  toiler,  and  the  water 
is  allowed  to  circidate  through  the  bath  until  fin 
desired  teni|>erature  is  obtained. 

FIRI-;     URIGADE. 

The  I'onneil  own  a  iiiolor  fire  engim'  .  .  .  puvcliase<l 
in  November.  1910.  at  a  co.st  of  £750,  aiul  the  Local 
Government  Board  grantod  a  ten  years'  loan. 

The  brigatle  consists  of  a  captain,  vice-captain, 
four  drivers  and  nine  firemen'.  A  retaining  fee  is 
paid  to  each  meml>cr  oi  the  brigade,  and  a  small  fee 
is  ](aid  for  attendance  at  drills  and  at  fires. 

Tlie  annual  cost  of  maintenance,  insuranc-e,  fees. 
&c..  amount  to  about  £105  jjer  annum,  plus  the  re- 
payment of  [irincipal  and  interest  on  the  fire  engine 
of  "alxnit  £91,  or,  say.  a  cost  to  the  district  of  £20<l  jier 
year  until  the  loan  is  cleared  off. 

Tliere  is  at  present  no  electric  l)ell  system  for 
calling  the  brigade,  but  the  members  all  reside  within 
easy  call  of  the  fire  station  and  can  Ik;  called  together 
very  promptly  in  case  of  an  alarm  being  given. 

A  fee  is  charged  for  use  of  the  engine  and  briga<le 
outside  the  council's  area. 

HORSES    .\N1)    STEAM    WAGON. 

The  courucil  own  s<'ven  horses,  together  with  the 
u.sual  carts,  cesspool  carts,  and  municipal  imple- 
ments and  appliances,  and  al.so  a  Garrett's  No.  5 
heavy  tyr>e  steam  wagon  having  steel  tyres.  Team 
lalxiur  has  to  be  hire<l  in  addition  as  necessity 
demands.  The  steam  wagon  weighs  5  tons  unloaded, 
and  it  has  a  capacity  of  4S  cub.  yds.,  or  about  5  tons 
when  loaded   with  macadam. 

Probably  meral>ers  will  l>e  interested  to  know  the 
co.st  of  "horse  keep,"  and  the  tail)le  l>elow  gives  com- 
parative costs  in  1913  and  1916.  The  price  of  seeds, 
straw,  oats  and  bran  are  somewhat  high  in  this 
district:  — 

1913.  1916. 

A'     8.    d.  £     .s.    (I. 

Seeds  anil  straw     151  15  10     ...     17.3  14  10 

Bran  aud  oats         118    0     8     ...     128  13  10 

Saddler  3  14    9  7     8     7 

Blacksmith 17  18  10     ...       19  16    3 

Vewrinary  surgeon  ...         70     0...         7     00 

Rent  and  rates  for  paslnrt: 

land  36     0     0     ...       40  12     8 

Miscellaneous         13     0     1     ...         8  19     3 


Totals 
Cost  perhorse  per  week,  i 


£347  10 
19/2 


386    5 
21/3 


The  steam  wagon  was  purchased  in  1912  at  a.  cost 
of  £525.  and  the  Ltieal  Government  Board  granted  a 
loan  for  its  purchase  repayable  in  seven  years.  The 
standing  annual  capital  charges  amount  to  £S3. 

Even  if  the  steam  wagon  were  kept  constantly 
employed  the  weekly  cost  of  running  would  amount 
to  £6  8s.  9d..  or  £1  3s.  4d.  per  day  (oi  w^orking  days 
per  weekV  In  this  district  there  is  not  sufficient 
work  to  kee|)  the  steam  wagon  in  employment  much 
more  than  half  the  year,  and  the  jonrneys  for  haul- 
age of  road  material  are  very  short,  the  maximum 
di.stance  l>eing  1\  miles.  Under  these  circumstances 
nu'nibers  will  understand  that  the  steam  wagon  nnder 
such  I'onditions  is  not  an  economical  investment. 
The  author  imder.srtands  lliat  when  purchasing  the 
wagon  the  council  intended  that  it  should  be  used 
for  the  removal  of  nightsoil  from  back  yards  and 
streets  to  the  tips,  but  it  has  not  been  found  prac- 
ticilbh'  to  apply  it  to  this  purpose  owing  to  its  weight. 
the  nature  of  its  construction,  the  impossibility  of 
ac<'ess  to.  and  turning  in  confined  spaces  such  as 
hiu-k  yards,  and  the  <lamage  which  would  follow  to 
jirivatie  proix^ty  where  the  .streets  and  yards  are  not 
eonstrueted  for  this  class  of  traffic. 

Day  cai-ters  are  jiaid  at  tho  rate  of  £1  10s.  Gd.  per 
week  and  the  night  carters  £1  12s.  6d.  per  week,  so 
that  at  the  present  rate  for  maintenance  of  horses, 
oven  without  making  any  allowance  for  depreciation 
of  stock,  it  will  lie  uotici^l  that  there  is  no  saving 
over  hired  team  Uibour.  beyond  the  convenience  of 
having  the  men  and  eaits  at  hand  when  required. 
The  hire  of  a  hoise.  man  and  cart  for  a  full  week  is 
only    £2   lis. 

RKI'USE   RBMOVAI.,  AND   SCAVENGING. 

This  woik  is  carried  out  by  tlie  council's,  own  staff, 
and  something  like  tj.2iHJ  loads  of  refu.se  are  removed 
annually,  at  a  cost  lA  £'.192  13s.  7d.,  or  approximately 
3s.  2fl.  [MM-  load.  Carting  distances  to  the  tips  in 
this  district  are  long  journeys.,  and  the  cost  given 
includes  lal>our.  carting,  disinfectants,  rent  of  tifis, 
tools,  and  all  cxi>enses.  IMuch  shop  refuse  is  re- 
moved from  premises,  and  no  .special  charge  is  made 
for  this,  as  in  sonic  districts. 

STHliET     LIGHTING. 

Tlie  di.stiiet  is  well  lighted  by  Sugg's  incandescent 
"  Windsor "  lamps,  of  wliich  Uiere  are  281  in  the 
district.  Owing  to  restrii'ted  lighting  during  the  past 
two  years  it  is  not  possible  to  give  figures  as  to  cost 
with  accin'acy  for  pnrpo.ses  of  comparison.  The 
normal  price  paid  for  gas  for  street  lighting  is2s.  9id. 
|ier  l.(KK»cnb.  ft.     The  lighting  hours  in  a  sea.son  are 

about  asm. 

.Vpin'oxiniafely  KW  lamps  have  the  burners  adjusted 
to  consume  4  ft.  per  hour,  and  the  remainder  bnrn 
5  ft.  i)er  hour.  Tli©  lamplighters  are  paid  at  the  rate 
of  3}d.  iH'r  lamp  jier  week,  and  each  man  has  a 
district  of  about  fifty-five  to  sixty  lamps  to  attend 
to.  Tlie  lamplighters  clean  lanterns,  report  break- 
ages, and  light  aiul  <'xtinguish  the  lamp.s,  but  new 
mantles  and  ie|>airs  are  done  by  the  council's 
plumber. 

TOWN    PLANNING    AND    HOUSING. 

Ill  1912,  prior  to  the  author's  appointment,  the 
eouiK'il  .sent  r6pres<'nt<itiveR  to  a  local  town  plannirig 
conference  convened  by  the  Boltoni-upon-Dearne 
Urban  District,  Coiincil.  On  September  12,  1912.  it 
was  resolved  that  the  council  withdraw  from  the 
Bolton  and  Di.strict  Town  Planning  Committee. 
Since  that  day  town  planning  has  h&en  a  dead  letter 
in  the  discus.sions  of  the  council. 

Some  steps  have  boon  taken  towards  a  housing 
scheme,  and  preliminary  arrangements  were  made 
for  the  purchase  of  land  for  a  scheme  for,  roughly, 
250  houses,  and  designs  for  laying  out  the  ground  and 
for  various  tyi>es  of  cottages  were  presented  to  the 
council  by  Mr.  Teniiant,  architect.  Pontefract.  who 
had  been  selected  to  carry  out  the  architectural 
duties. 

.\patliy,  vested  interests,  and  finally  the  outbreak 
of  war  put  a  stop  to  the  housing  aspiraitions  of 
the  Housing  Sub-Committee. 

This  question  of  hotising  and  town  planning  should 
at  no  distant  date  be  made  compulsory  throiighout 
tlie  rapidly  growing  kSonth  Yorkshire  coalfield;  if  not, 
the  .s])cculat.ive  and  jerry  builder  will  reign  supreme, 
and  golden  opportunities  for  the  development  and 
building  of  viljages  and  towns  on  town  planning  and 
hygienic  lines  will  have  passed,  never  more  to  return. 

LIGHT    RAILWAY    SCHEME. 

In  1913  the  Wath  Council  opposed  successfully  in 
Parliament  the  MexI>orough  and  Swinton  Tramways 
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(Railless  Traction)  Bill,  and  gave  an  nndertaking  to 
promote  a  municipal  scheme  in  a  later  session. 

As  a  result,  in  the  November  Session,  1913,  a 
scheme  for  light  railways,  promoted  jointly  by  the 
Wath-iipon-Dearne,  Wombwell,  Bolton-on-Doarne  and 
Tluirnscoe  Urban  District  Councils,  was  presented 
to  the  Light  Railway  Commissioners.  The  engineer 
for  this  scheme  is  Mr.  Stephen  Sellon,  m.inst.c.e., 
Westminster.  There  are  twenty-three  different  rail- 
ways in  this  schemie,  and  a  mileage  of  about  18  miles. 
The  railways  will  run  between  the  districts  of 
Thumscoe,  Bolton-on-Dearne,  Wath-upon-Dearne, 
West  Melton,  Brampton  Bierlow,  Wombwell,  Ardsley 
and  Stairfoot,  Worsborough,  Bamsley,  Adwick-upon- 
Dearne  and  Swinton.  It  is  a  comprehensive  scheme 
for  linking  up  the  districts  named.  The  estimated 
cost,  as  prepared  by  Mr.  Sellon  in  November,  1913, 
was  £151,891  5s.,  including  generating  station,  which 
will  he  red^iced  by  £20,000  in  the  event  of  the  pro- 
posed electric  lighting  scheme  maturing. 

Very  great  opposition  has  been  offered  to  the 
scheme,  particularly  by  the  railway  and  colliery 
companies,  but,  nevertheless,  the  greater  portion  of 
it  has  l>een  sanctioned,  although  the  war  will  put  a 
stop  to  any  constructional  work  for  some  time  to 
come.  The  costs  incurred  in  promotion  expenses  to 
date  are  approximately  £10,728.  The  railways  not 
sanctioned  are  from  Wath-upon-Deame  to  Bolton-on- 
Dearne,  and  1  mile  6  furlongs  in  length.  In  Novem- 
ber, 1915.  a  further  application  was  presented  to  the 
Light  Railway  Commissioners  to  sanction  these  rail- 
ways and  to  abandon  sections  which  had  already 
been  sanctioned  between  Bolton-on-Dearne  and 
Adwick-upon-Dearne.    This  application   has  not  yet 


l>er,  1914,  was  £45.925.  Like  the  light  railways 
scheme,  owing  to  the  war  this  will  be  held  in 
abeyance  for  some  considerable  time  to  come.  The 
cost  of  obtaining  this  Order  was  £1,163  15s.  lid.,  and 
the  proiiortion  of  these  costs  payalile  by  the  Wath 
Council  is  £385  6s.  6d.  The  estimate  of  total  receipts 
for  energy  is  £7,500  per  annum,  with  an  expenditure, 
including  interest  and  sinking  fund,  of  £6,896,  leaving 
a  nett  surplus  of  £604. 

GASWORKS. 

The  gasworks  are  owned  jointly  by  the  urban  dis- 
trict councils  of  Wath-upon-Dearne  and  Bolton-on- 
Dearne.  The  Thurnscoe  Urban  District  Council  will 
shortly  be  admitted  as  a  constituent  authority  of  the 
gas  board,  and  an  Act  of  Parliament  has  recently 
lieen  obtained  to  sanction  the  inclusion  of  this 
council. 

The  jmrchase  price  of  the  undertaking  was 
£66,611  14s.  Id.;  the  amount  of  capital  expenditure 
since  the  acquisition  of  the  concern  has  l>een  £24,800, 
making  a  total  capital  cost  to  date  of  £91,411  14s.  Id., 
and  the  sum  of  £10,125  has  been  jiaid  off,  while  an 
additional  sum  ot  £1,975  12s.  lid.  stands  to  the  credit 
of  the  sinking  fund  account. 


BRITISH  DE-TINNING  COMPANY'S  SOUTHWARK 
WORKS. 


We  reproduce  below  a  perspective  view  of  the  build- 
ings which  are  about  to  be  erected  by  the  British  De- 
Tinning  Company  at  the  Manor-place  depot  of   the 


been  heard,  but  for  tlie  scheme  to  be  a  success  the 
author  considers  that  it  is  imperative  to  gain  the 
sanction  of  the  light  railways  between  Wath-ui>onh 
Dearne  and  Bolton-on-Dearne,  via  iStation-road. 

The  gross  receipts  are  estimated  to  be  about  £36,000 
for  passengers  and  £500  for  advertisements,  carriage 
of  parcels,  &c.,  making  £35,500  in  all.  It  is  estimated 
that  after  the  working  expenses  are  met  and  the 
interest  and  sinking  fund,  there  will  be  a  balance 
for  reserve  of  £4,750.  The  car  mileage  is  calculated 
at  844,147  per  annum,  and  the  average  amount  to  be 
taken  per  car-mile,  lOd. ;  the  amount  per  route-mile, 
£1,954  per  annum;  receipts  per  head  of  population 
served,  8s.  7d. ;  and  the  average  population  served 
per  route-mile,  4.550,  with  an  average  service  of  about 
10  minutes,  and  7i  minutes  on  certain  routes  at 
special  periods. 

DEARNE   VALLEY   ELECTRIC   LIGHTING. 

An  Electric  Lighting  Order  has  been  obtained  by 
the  joint  councils  of  Wath-upon-Dearne,  Bolton-on- 
Dearne,  and  Thurnscoe.  Mr.  Stephen  Sellon, 
M.INST.C.E.,  is  also  engineer  for  this  scheme,  and  his 
estiinate  of  cost  presented  to  the  councils  in  Novem- 


Southwark  Borough  Council.  Southwark,  whose  enter- 
prise in  matters  connected  with  refuse  disposal  is 
well  known,  has  taken  up  with  enthusiasm  the  scheme 
of  the  De-Tinning  Company,  by  which  local  authori- 
ties can  obtain  an  increased  revenue  from  the  utilisa- 
tion of  their  waste  metals,  and  the  works  shown  in 
the  sketch  will  be  one  of  the  first  results  of  the  agree- 
ment which  has  been  drawn  up  between  them  and 
the  company. 

A  full  list  of  the  public  bodies  to  be  represented  at 
the  forthcoming  meeting  in  London,  at  which  the 
scheme  referrecl  to  will  be  outlined,  will  be  found  in 
our  issue  of  September  22nd. 


Proposed  Municipal   'Bus  Service  for  Caerphilly.— 

The  South  Wales  Transport  Company,  who  now  run  a 
motor-'bus  service  in  the  Aber  Valley,  having,  refused 
to  make  any  contribution  towards  the  upkeep  of  the 
roads,  the  Caerphilly  Urban  District  Council  have 
decided  to  seek  Parliamentary  powers  for  the  purpose 
of  providing  a  service  between  Caerphilly  and 
Senghenydd. 
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SANITARY  INSPECTORS'  ASSOCIATION. 


ANNUAL  CONFERENCE  AT  CARDIFF. 

The  thirtieth  annual  ,-oufereuet3  of  the  Sanitary 
Inspwlors"  Association  was  held  on  Thursday  in  last 
we«>k  at  Cardiff,  when  the  discussion  of  papers  opened. 
The  niemhers,  nunilvnu:.'  about  150,  were  welcomed 
at  the  City  Hall  by  the  Lord  Mayor  (Dr.  R.  J.  Smith). 
His  lordship,  in  the  eoiuse  of  his  remarks,  said  that 
by  the  aid  of  Nature  and  municipal  activity  Cardiff 
had  been  made  a  cit\-  <'omparable  for  beauty  with 
almost  any  other  in  the  Ignited  Kingdom.  In  science, 
in  ©«lncation,  and  in  lieaUh  they  coidd  claim  to  be 
in  the  front  rank.  Tliey  .spent  about  £18,000  in  tlieir 
health  department  eacli  year,  and  forty  officers  were 
emi)loyed  to  deal  with  tlio  health  problems  of  the 
city.  He  offered  tho  delegates,  who  were  soldiers  in 
a  great  cause,  a  hearty  welcome  to  the  city. 

THE    PRESIDENTIAI.   ADDRESS. 

Sir  J.\>iES  Crichtox-Rrowne,  in  the  course  of  his 
presidential  address,  described  Cardiff  as  "wisely 
sanitary  and  public  spirited"  in  its  administration, 
and  proceetled  to  say  tli.at  the  war  was  a  deplorable 
catastrophe  that  had  indefinitely  postponed  many 
reforms  of  hygiene.  In  the  great  military  camps  at 
home  s<initation  had  successfully  stood  the  severest 
tests.  He  emphasiseil  the  importance  of  sanitary 
vigilance  during  the  post-war  period,  quoting 
historical  examples  of  the  awful  havoc  created  by 
disease  during  similar  i>eriods.  Nerve  troubles  had 
been  a  noitable  effect  of  the  war,  not  merely  as  tho 
result  of  trench-strain,  but  as  the  result  of  high- 
j.'ressuro  strain  of  wurk  among  those  at  home.  The 
question  of  housing  reform  would  lje  one  of  the  most 
important  matters  to  l>e  dealt  with  after  the  war. 
They  must  recogni.se  tlie  right  of  every  civilLsed  man 
to  a  clean  wigwam,  and  of  every  civilised  family 
to  a  decent  lodging,  whether  they  could  afford  to 
pay  for  it  or  not.  A  slum  was  not  merely  a  menace 
ito  itself,  but  to  its  neighlx)urhood.  His  conviction 
was  that  the  two  effectual  remedies  for  slumdom  were 
(1)  a  living  wage,  (2)  extensive  building  operations 
under  the  direction  and.  if  need  l>e,  with  the  assist- 
ance of  the  State.  He  emphasised  the  enormous 
importance  of  bath-room  accommodation,  which  was 
not,  he  thought,  at  present  adequately  recoirnised. 
Congested  areas  in  our  towns  must  be  demolished, 
and  300,(J0O  good,  habitable  cottages  were  wanted  in 
the  country  immediately.  Dilatory  tactics  and  mere 
nuvkeshifts  would  no  Icjuger  be  tolerated.  Compul- 
sory r)Owers  must  be  conferred  on  the  Local  Govern- 
ment Board  to  enable  'them  to  bring  pressure  to  tear 
on  reluctant  authorities.  Sir  James  urged  the  neces- 
sity of  paying  more  attention  to  afforestation.  In 
conclusion,  he  .said  the  war  was  not  only  a  deadly, 
but  a  dirty,  business.  It  had  been  essential  to  the 
rise  of  civilisation,  but  it  was  no  integral  part  of  it. 

On  the  motion  of  Mr.  Towy  Thomas,  seconded  by 
Mr.  W.  G.  Kershaw  (Hampshire),  hearty  thanks  were 
accorded  to  the  presidiut  for  hia  address. 

"The  Municipal  Proi;ress  of  Cardiff"  was  dealt 
with  in  a  paper  by  the  city  engineer,  Mr.  W.  Harpur, 
who  received  a  vote  of  thanks,  on  the  motion  of  Mr. 
E.  A.  Davies  (Keighley),  seconded  by  Mr.  H.  H. 
S|>ears  (West  Bromwich). 

WHAT     SANITATIO.V     HAS    ACCOMPLISnED. 

At  ithe  Friday  session  Mr.  J.  Towy  Thomas, 
Rhondda,  chairman  of  the  general  council,  read  a 
pa[>er  on  "The  Accomplishments  of  Sanitation."  He 
quoted  figures  showing  how  ravages  of  small-pox, 
cholera,  and  other  destructive  fiestilences  decreased 
in  violence  as  the  laws  of  hygiene  and  public  sanita- 
tion became  more  recognised  and  practised.  Millions 
of  money  had  been  spent  in  this  and  other  allied 
direction.^,  while  notalile  strides  forward  had  l>een 
made  in  regard  to  hou-ing.  Sanitary  science  cared 
not  merely  for  the  welfare  of  the  individuals  of  one 
wnerafion,  bat  also — aiui  pertiaps  still  more  so— for 
the  countless  generations  jet  to  be  born. 

Mr.  Mark  Harcombk,  in  moving  a  vote  of  thanks 
to  Mr.  Thomas,  said  the  work  of  sanitary  inspectors 
deserved  greater  su|.i)ort  than  it  had  from  local 
authorities. 

Mr.  ,T.  P.  HuMPHEuy,  Reigate,  seconded  the  propo- 
sition. 

the    nOtSTNQ    QUESTION. 

Bailie  J.  Stewart,  filasgow,  in  the  course  of  a 
paper  on  "  Health  and  Housing,"  said  he  believed 
everyone  was  nearly  satisfied  (that  private  enterprise 
in  the  building  of  small  cottages  had  broken  down. 


and  local  authorities  were  friglitenod  at  the  magni- 
tude of  the  problem.  "  I  tliink,"  said  Bailie  Stewart. 
"  we  ought  to  have  a  Minister  of  Health,  w'hose  duty 
it  would  l>e  to  consider  this  question  in  all  its  bear- 
ings, and  to  deal  with  it  in  such  a  way,  as  would 
promote  the  test  interests  of  the  naition."  Bailie 
Stewart  quoted  some  striking  facts  showing  how  bad 
housing  was  at  the  root  of  some  O'f  the  most  glaring 
of  Glasgow's  evils,  such  as  infantile  mortality  and 
tuterculosis.  Sanatoria  had  been  erected  and 
patients  treated  therein  a.t  great  expense,  but  if  the 
results  in  the  other  parts  of  the  kingdom  were  akin 
to  what  tliey  were  in  Glasgow  it  would  have  to  te 
admitted  that  it  had  all  teen  something  like  a 
gigantic  failure.  He  suggested  that  the  Government 
should  make  grants  of  about  £30,000,000  ijer  annum 
for  some  years  to  local  authorities  to  enable  tliem 
to  erect  houses,  charging  such  a  rent  as  would  pay 
the  cost  of  maintenance,  and  repay  by  sinking  fund 
the  cai)ital  cost  in  sixty  years. 

Mr.  \V.  Harpur,  city  engineer  of  Cardiff,  said  he 
would  not  like  it  to  go  forth  that  the  appalling  picture 
of  the  bousing  conditions  in  Glasgow,  more  particu- 
larly with  regard  to  two  and  three  roomed  tenements, 
was  in  any  way  applicable  to  Cardiff  or  the  neigh- 
l.'ouring  district.  He  did  not  know  of  a  single  one- 
room  tenement  in  Cardiff.  There  might  be  a  few  two- 
roomed  tenements,  and  three-roomed  tenements  were 
ex<'eedingly  scarce,  and  probably  confined  to  the 
oldest  houses  in  the  town.  The  typical  house  in  Car- 
diff was  a  six-roomed  cottage.  It  was  true  that  in 
many,  and  perhaps  too  many,  ca.scs  two  families 
resided  in  a  six-roomed  cottage,  but  with  a  garden 
at  the  rear  he  lielieved  this  was  better  from  a  health 
liyint  of  view  than  a  three-roomed  house. 

Mr.  J.  Storev  (Nantwich),  said  that  in  regard  to  the 
provision  of  hygienic  cottages  the  rural  districts  'verc 
doing  better  work  than  cities  and  large  towns.  As 
men  were  being  taken  for  the  Army  he  believed 
wealth  should  be  commandeered  to  meet  housing 
necessities. 

Mr.  E.  A.  Davies  (Keighley)  suggested  a  higher 
general  living  wage  as  among  some  of  the  means  that 
might  bring  about  lietter  housing  conditions.  At  tho 
same  time. this  would  not,  of  necessity,  mean  a  clean 
dwelling.  Dirt  was  found  not  only  in  the  slums.  He 
had  known  a  hou.so  of  £40  a  year  with  several  inches 
of  dirt  on   the  dining  room  floor. 

Mr.  D.  R.  Thomas  (Gowerton)  emphasised  the 
importance  of  the  teaching  of  hygiene  in  the  schools. 
The  President  said  that  as  a  patriotic  Scotsman 
lie  nnist  take  some  notice  as  to  the  reflections  cast 
upon  Glasgow,  a  city  that  had  to  contend  with  tremen- 
dous difficulties.  No  city  in  the  world  had  made  a 
more  splendid  contribution  to  sanitary  science.  He 
was  no);  .so  sure  that  the  birth-rate  was  declining. 
Moreover,  when  the  public  came  to  realise  the  evil 
consequences  of  some  of  the  expedients  resorted  to, 
there  woidd,  no  doubt,  come  some  check. 

HYGIENE     IN     WAR-TIME. 

Mr.  Charles  Hockley,  chief  sanitary  inspector  of 
Barry,  in  a  paper  on  "  Hygiene  in  War  Time,"  urged 
that  if  we  were  to  survive  strongly  and  vigorously 
as  a  first-class  European  Power,  we  must  apply  our- 
selves unremittingly  to  our  social  and  public  health 
problems. 

The  delegates  were  conveyed  in  motors  to  the  western 
sewerage  station  and  outfall,  and  in  the  evening  were' 
entertained  at  tea  and  a  concert  at  the  Seamen's 
Institute  by  Mrs.  Jenkins,  wife  of  Mr.  David  Jenkins, 
chief  port  sanitary  inspector,  hon.  local  secretary 
to  the  conference. 

SANITARY  INSPECTION   AND  PUBLIC   HEALTH. 

On  Saturday,  the  concluding. day  of  the  conference, 
di.scussion  took  place  on  a  paper  (read  on  the  previous 
day)  by  Mr.  T.  G.  Dee  (Westminster),  entitled  "  Public 
Health:   The  Sanitary  Inspector's  Part  Therein." 

Mr.  E.  A.  Dawes  (Keighley)  said  it  was  not  yet 
understood  in  this  <-ountry  what  importance  attached 
to  sanitary  inspection  work  being  well  done._  If  the 
work  were  properly  understood  the  inspector's  statu- 
tory position  would  lie  no  longer  in  danger,  and  facili- 
ties would  be  given  for  his  better  training,  and  a  chair 
might  be  provided  in  one  of  the  newer  universities. 
Only  one  university  in  the, country  had  e.stablished 
a  degree  for  hygiene,  whilst  the  sanitary  inspector — 
the  practical  exponent  of  applied  sanitary  science- 
was  shut  out  fiom  competition  in  that  examination. 
He  suggested  that  their  association  might  be  employed 
by  the  Government  to  take  an  oversight  of  the  food 
supplies  of  the  camps  and  garrisons;  and  in  respect 
to  housing  he  expressed  the  view  that  the  Government 
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might  withdraw  tlie  embargo  placed  upon  ilie  local 
authorities  in  the  execution  of  work  iindei-  the  Housing 
Act. 

Mr.  Kershaw  (Hampstead)  insisted  that  public 
health  administration  should  !»  a  national  affair. 
Until  tackled  on  national  lines  the  sanitary  inspector 
would  not  get  the  opportunity  he  deserved.  The  key- 
note of  that  conference  was  housing.  One  of  the 
greatest  curses  of  housing  reforms  was  that  when 
councils  carried  out  schemes  they  did  not  rehouse 
the  people  whom  they  had  displaced. 

Mr.  Speake  (Shrewsl)ury)  said  their  work  would 
be  easier  if  public  health  law  were  simplified.  There 
was  going  to  be  a  "  big  ])ush  "  in  sanitary  work  after 
the  war,  and  they  should  prepare  for  that  "  war  " 
by  getting  ready  in  time. 

Mr.  Brocklehi'rst  (Horwichj  Lanes)  did  not  agree 
with  the  suggestion  of  a  Minister  of  Health.  They  had 
had  one  already  in  the  person  of  Mr.  John  Burns. 
He  would  like  to  see  such  statutory  powers  in  opera- 
tion as  wonld  compel  the  shun  jiroperly  landk>r(l  to 
live  in  the  worst  slum   house  he  owried. 

In  the  cour.se  of  the  proceedings  a  presentation 
was  made  to  Mr.  Arthur  Kent,  the  secretary  of  the 
Defence  League,  and  warm  thanks  were  voted  to  Mr. 
Towy  Thomas  for  his  services  as  <'bairmau  diu-ing  the 
year. 


A  CHEAP  FUEL. 

UTILISATION    OF    HOUSE    REFUSE. 

At.  the  National  lv'oii..riiv  l':xliil.itic.n.  rrreinlv  held 
at  the  Peoi.le's  I'alaee  Mile  End-road.  K..  Mr.  Rej;;- 
nald  Brown,  m.in.st.c.e.,  m.i.m.e.,  dfcc.,  the  engineer 
to  the  Southall-Norwood  Urban  District  Council,  had 
an  educational  exhibit  in  which  he  showetl  the  various 
steps  in  the  manufacture  of  fuel  from  house  refuse 
by  a  process  of  which  he  is  the  inventor.  The  interest 
taken  by  the  visitors  w.-is  a  clear  proof  of  the  keenness 
of  housewives  in  the  imiinitant  (piest  for  a  "  iheap 
fire.'' 

Mr.  Brown,  by  a  simple  jiroeess  of  crushing,  i)ress- 
ing  and  impregnating,  is  able  to  ]>roduce  an  excellent 
fuel  from  what  has  hitherto  been  waste  material, 
wiiich  in  many  districts  disfigures  the  landscai>e  and 
causes  a  considerable  nuisance.  Mr.  Brown's  process 
is  "utilisation."  not  "destruction,"  and  is  extremely 
simple,  carried  on  without  any  ixis.-^ibility  of  a 
nuisance  arising,  and  economical. 

The  cost  of  .the  necessary  plant,  and  also  the  pro- 
duction of  finished  fuel  per  ton,  will,  of  course,  depend 
upon  the  output  desired.  Speaking  generally,  the 
cost  per  ton  would  not,  we  uudeistand,  exceed  7s.  6d. 
(including  all  charges)  and,  from  the  heating  value  of 
the  fuel  alone  could  be  sold  at  a  cost  which  would  not 
only  cover  cost  of  production,  but  also  a  considerable 
profit,  while,  in  addition,  the  cost  of  present  methods 
would  lie  saved. 

Mr.  Brown  claims  that  local  authorities,  by  the 
adoption  of  the  process,  will  secure,  among  other 
things,  the  following  advantages:  — 

(1)  Disposal  works  can  be  central,  and  so  save 
cartage. 

(2)  Refuse  converted  as  received,  and  can  be  stored 
w'ithout  any  nuisance  arising,  for  any  length  of  time. 
and  used  as  and  when  required'. 

(3)  The  receipts  from  sale  of  the  fuel  will  more  than 
cover  the  costs  of  conversion. 

(4)  Costs  of  present  methods  entirely  obviated. 

(5)  The  request  "  Burn  your  refuse  and  so  save 
your  rates  "  is  brought  home  more  forcibly  tlran  ever. 

(6)  Local  authorities  may  by  this  means  set  a  real 
e.xample  of  "  National  economy." 


Roadmen's  Wages. — At  the  last  meeting  of  Norfolk 
County  Council  the  estimated  expenditure  of  the 
Western  Highways  Committee  for  the  ensuing  quarter, 
amounting  to  just  over  £6,000,  was  ordered  to  l:>e 
transferred  to  the  highways  accountant.  Mr.  Georsie 
Edwards  asked  wliether  tlie  committee  had  taken  into 
consideration  a  possible  increase  in  wages  to  the  road- 
men. He  thought  that  if  there  was  not  soon  a  decrease 
m  the  '^ost  of  living  the  men  would  of  dire  necessity 
be  compelled  to  ask  for  an  increase  in  wages.  Mr. 
S.  Oldman  replied  that  there  was  always  a  margin 
in  the  estimates,  and  there  would  also  be  a  surplus 
owing  to  the  impossibility  of  obtaining  delivery  of 
material.  If  tlie  dire  necessity  arose  of  increasing 
the  men's  wages,  he  hoped  they  would  be  prepared 
to  meet  it. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Confributerl.) 
\\:l\  not  the  application  recently  made  liy  an  Earl's 
daughter  for  eniployment  as  a  road  ]alx)Urer  in  a 
Sheffield  rural  district  cause  somewhat  of  a  "  flutter  " 
in  the  minds  of  surveyors,  if  they  think  that  some 
day  they  may  have  to  arrange  for  ladies  of  title  to 
sweep  up  leaves  and  litter,  or  remove  road  slop,  in 
their  district  ?  But  when  we  come  to  think  of  it,  is 
there  anything  infra  dhj.  in  labour  ?  Is  not  idleness 
really  more  ii;uominious  and  vulg.ir  than  honest 
work  ? 

Was  it  nut  rather  a  novel  and  startling  request  of 
a  lady  at  Claygate,  Surrey,  the  other  day,  when  she 
asked  the  Esher  Council  to  cut  down  a  plane  tree  in 
front  of  her  house  because  tire  jiroximity  of  such 
trees  was  conducive  to  cancer  ?  Is  it  surprising  that 
the  council  declined  to  remove  the  tiee  nnder  such 
a  pretext;  and  what  will  the  medical  profession  think 
of  ^uch  an  allegation  ? 

Has  the  borough  of  Tenby  succeeded  in  obtaining 
an  assistant  Ixvrongh  surveyor  at  the  munificent 
salary  of  30s.  a  week  ? 

Why  is  it  that  there  are  still  to  be  found  i)eople 
who  decry  the  propositi  to  save  the  waste  products  of 
our  dustbins,  when  we  read  that  the  profits  of  the 
Preston  Waste  Paper  Committee  for  one  year  were 
more  than  E3(H),  and  that  the  Grimsby  scavengers 
acknowledge  that  the  rags  which  they  pick  out  of  the 
refuse,  and  regard  as  their  rightful  perquisite,  are 
worth  -Is.  a  week  i)er  man  to  them?  Is  it  not  almost 
inconceivable  that  we  should  permit  this  waste  of 
valuable  material  to  continue  l)ecau.*e  of  the  trouble 
it  woidil  be  to  organise  a  proper  .system  for  saving  it  ? 

Is  it  not  rather  interesting  to  note  that  Dr.  Angus 
•Macdonald.  in  the  Journal  of  Stale  Medicine  for 
Sejitember.  ^states  emphatically  that  salt  is  an  excel- 
lent <leodoraut  ?  Are  there  not  many  of  us  who  can 
ieineml>er  the  serious  opposition  that  was  offere<l 
some  years  ago  to  the  projiosal  to  u.se  sea  water  for 
sewer  flushing  imrpo-ses  on  the  ground  that  it  would 
hasten  decomjiosition.  cause  evil  smells,  and  damage 
the  sewers  ?  Is  it  not,  curious  to  note  that  sometimes 
what  is  wrong  to-dav  is  right  to-morrow'.  and  vice 
rrr.<d  ?       / 

Have  we  not  now  had  sufficient  experience  of  our 
altered  time  to  iironounce  it  an  unqualified  success? 
Should  we  not  all  l>e  exceedingly  grateful  to  the  late 
Mr.  Willett  for  so  j)ersistently  urging  the  merits  of 
his  .suggestion  in  face  of  strenuous  opposition  from 
wiseacres  who  did  not  understand  the  question,  and 
may  we  not  all  hope  that  this  daylight  saving  will  be 
enforced,  not  only  during  the  war.  but  for  all  time 
'.n  the  future  ? 

Was  not  Mr.  Gerald  Stoney's  address  to  the  Engi- 
neering Section  of  the  British  .\ssociation  for  the 
.\dvancement  of  Science  upon  "  Engineering  Problems 
of  To-day  "  full  of  fiu-ts  as  to  our  failures  in  the  past 
and  .-iUggestions  for  the  future  if  our  g-reat  engineering 
industrial  estalilishments  are  to  hold  their  own  against 
tho.-ie  of  other  nations  ?  Is  it  not  quite  true  that  our 
Government,  and  also  maniufacturers,  have  looked 
with  almost  disfavour  upon  science  as  compared  with 
what  is  called  practical  knowledge,  and  that  had  it 
not  been  for  private  munificence  our  technical  insti- 
tutes and  universities  would  not  exist  ? 

Would  not  a  great  saving  in  the  erection  of  all 
brick  buildings  l>e  effected  if  the  trade  would  supply 
i  bricks,  J  bricks,  and  }  bricks,  instead  of  only  bricks 
of  one  size  ?  Would  not  this  save  a  large  amount  of 
labour  in  brick  cutting  with  a  trowel  and  waste  of 
thousands  of  bricks  which  have  cost  money  in  mate- 
rial, labour,  fuel,  and  cartage  ?  Why  is  it  that  we 
are  so  wedded  to  precedent  ?  Or  is  it  that  the  trades 
unions  would  object  to  this  obvious  saving  of  labour  ? 

Is  it  not  rather  prophetic  of  the  enormous  amount 
of  work  which  will  be  required  on  our  roads  after  the 
war  is  over  when  we  read  tliat  a  Warwickshire  firm 
of  road  repairers  have  no  fewer  than  twenty-five 
steam  rollers  standing  idle  ow'ing  to  the  lack  of 
drivers?  Should  not  all  manufacturers  of  road  mate- 
rial and  others  engaged  in  road  work  \)e  on  the  alert 
nmv  for  the  gotxl  t;me  that  is  <.'oming.  and  still  keep 
the  existence  of  their  firms  iiromiiu-ntiy  before  their 
coming  clients  ? 


OoTOBliR  G.    lOlG. 


AND  COUNTY   BNGINBBR. 
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Institution  of  IVIunicipai  and  County  Engineers. 

NORTH-EASTERN   DISTRICT   MEETING  AT  WATH-UPON-DEARNE. 


A  Nortl\-K:isteni  Disiiut  lueetin,!;  of  tlio  lii-^titiiliou 
of  Munioipal  aJid  County  Engineers  was  held  at  VVatli- 
upoii-Dearne  on  SaturJay  last,  the  district  chairman) 
Olr.  J.  P.  Wakeford.  city  engineer  of  Wakefifld).  pre- 
siding. Prior  to  assenil.ling  at  the  town  luiU,  the 
ineuil>ers  were  afforded  an  opportunity  of  inspeoting 
the  new  sew;ige  disiKisai  wurks,  i-eservoirs,  and  otlier 
works.  des<Til)ed  in  a  paper  which  Mr.  J.-H.  Dri'w . 
for  the  i>a.*t  four  years  enL:ineer  and  surveyor  to  the 
urban  district  council,  and  now  Iwrongh  surveyor  of 
Grantliani.  afterwards  presented  for  discus.sion.  The 
attendauee  list  was  sii;iu(l  by  the  following — viz.: 
Messrs.  M.  Sabrv  (Leedsi,  G.  A.  Hart  (Leeds),  W. 
Fowlds  (,Keighley).  W.  Quest  (Womhwell).  W.  T.  Lan- 
cashire (Leeds),  W.  H.  Kussell  (Leeds).  F.  Massie 
(Waketield),  J.  A.  Green  (.Sheffield),  J.  K.  Aldersley 
(Earbv),  W.  J.  Steele  (Xewoastle-on-Tyiie).  W.  Kllis 
(Barnoldswiek),  J.  D.  iMilner  (Uga.nda).  F.  J.  Thaokray 
(Hovland),  K.  J.  SiUm-k  ^\Vestniinst.er  and  Lennls), 
0.  E.  Rivers  (Harrogate),  K.  E.  Ford(Doucaster),  T.ll. 
Hailstone  (Altofts),  W.  T.  T.  Haseldine  (Wathi,  Leslie 
Roseveare  (South  Shieldsi.  \V.  J.  Hadtield  (SlietlieUl). 
Frank  Hewitt  (Kiveton  Park),  G.  Glcdhill  (,Adwiek-le- 
Street.  Doneaster),  H.  Holmes  (Os.sett).  J.  H.  Drew 
(Wath),  A.  Lupton  (Leeds).  W.  T. -Lvnian  (Ciidwurth), 
A.  Thompson  (Wath).  -M.  Uobson  (Wath).  T.  Winfield 
(Wath),  P.  C.  Muspratt  (Wath).  F.  J.  Allott  (Wath), 
F.  Baker  (Wath),  F.  J.  Burnian  (Wath).  W.  Wilby 
(Gildersome.  near  Leeds).  K.  Payne  (Wath),  C  Adkins 
(WaUi).  and  W.  Riley  iWath). 

The  chairman  of  the  district  council.  Councillor 
l.'harles  Adkins,  j.p..  in  welcoming  the  visitors  said 
he  was  plea.^ed  to  see  sueh  a  large  nunil)er  jire.sent. 
He  lioped  that  what  lliey  had  .seen  that  morning  had 
not  only  been  of  an  enjoyable  character,  but  tliat 
eventually  it  would  al>u  prove  of  edueatienal  value. 
That  was  not  a  large  dir-trict,  but  they  were  jjioud 
of  some  of  their  public  works.  There  was  an  oUl  .say- 
ing that  no  one  was  too  old  to  learn,  and  he  did  not 
suppose  that  engineers  and  surveyors  were  an  excep- 
tion to  that  rule— there  was  always  some  little  wrinkle 
•  hat  they  could  pick  up  if  they  kept  their  eyes  open. 
They  had  made  some  little  headway  sinc<'  Mr.  Drew- 
came  to  Wath,  and  they  would  see  from  that  gentleman's 
paper  an  account  of  the  various  works  he  had  been 
engaged  upon.  Previous  to  Mr.  Drew  coming  to  Wath 
'hev  had  a  plentiful  supply  of  water  at  the  liorehole. 
but,  unfortunately,  they  had  not  the  nieans of  convey- 
ing it  to  the  people,  and  Mr.  Drew  quickly  told  them 
where  the  evil  was  arul  suggeste<l  a  remedy.  The 
council  took  his  advice,  and  instructed  him  to  pre- 
pare plans  for  enlargiii;:  the  pumping  plant  and  for 
increasing  the  mains  and  reservoirs  which  they  had 
seen  that  morning.  Their  sewage  disposal  works, 
through  sub.sidence  ami  other  caus?s,  were  nnich  out 
of  date,  and  the  Rivers  Hoard  had  been  i)ressing  a 
long  time  for  an  improved  effluent.  Mr.  Drew  took 
this  matter  in  hand,  and  they  had  that  morning  seen 
how  the  works  were  progressing.  But  for  the  terrible 
war  the  scheme  would  now  have  been  completed.  He 
hoi>ed  tlie  sewage  works  would  prove  as  great  a  success 
as  was  the  waterwork^  undertaking.  The  ooun-cil 
were^esirous  that  the  effluent  should  \>e  as  pure  as 
it  was  practicable  to  make  it,  and  they  were  confident 
that  the  works,  when  constructed,  would  achieve  the 
object  in  view.  Many  of  their  contemplated  street 
widenings  and  improvements  had  been  postponed 
owing  to  the  war.  .\ltho\e_'h  Mr.  Drew  was  that  day 
finishing  his  oflRcial  coniinission  at  Wath  as  sui-veyor, 
he  was  glad  to  say  that  they  were  retaining  his  ser- 
vices as  engineer  for  the  sewage  outfall  works  until 
their  completion.  Ait-  r  Mr.  Drew  had  gone  the  sewage 
works  would  remain  m  a  monument  to  that  gentle- 
man's good  work  durinj  the  time  he  was  in  Wath. 

Mr.  Wakefoed,  in  returning  thanks,  remarked  that 
Wath,  a  colliery  district,  certainly  had  a  great  deal 
of  interest  for  muni<-i]i;il  engineers  whose  energies 
and  abilities  were  directed  to  grappling  with  improve- 
ments in  modern  indii^tiial  development.  The  dis- 
trict included  many  members  who  served  much 
smaller  authorities  than  Wath,  and  in  almost  every 
instance  the  engineer  and  surveyor  was  expected 
to  do  everything  requiied  in  the  way  of  engineering 
design  and  construction,  and  to  pos.sess  a  knowledge 
of  all  the  men  and  njateiials  which  came  within  the 
scope  of  the  municipal  authority.  It  was,  therefore, 
very  necessary  that  the  members  of  the  institution 


should  visit  dilfererii  districts  from  time  to  time,  in 
oi-der  to  see  the  methods  of  handling  men  and  mate- 
rials in  those  .particular  districts.  They  seemed  to 
have  spent  a  great  deal  of  money  in  Wath  on  their 
sewerage,  sewage  disposal  and  water  works.  These 
were,  perliaps.  the  most  important  of  the  subjects 
which  came  within  the  duties  of  a  municipal  engineer, 
and  he  was  sure  Mr.  Drew  was  to  be  congratidated 
on  his  successful  work  in  these  directions,  for  the 
work  ii\  each  department  redounded  to  his  credit.  The 
other  things  they  had  been  .shown  were  also  of  very 
great  interest,  :uul  the  members  of  tire  institution 
thanked  the  Wath  Urban  Council  for  the  facilities 
they  had  given  them  for  the  inspection  that  day  and 
lor 'the  use  of  the  town  liall. 

WATH-UPON-DEARNE      MUNICIPAL     WORKS. 

It  was  agreed  that  Mr.  Drew's  paper,  which  is  re- 
produccil  elsewhere  in  this  is^ue,  should  be  taken  as 
read. 

In  proposing  a  vote  of  thanks  to  Mr.  Drew,  the 
Chairman  said  that  what  struck  a  good  many  of  the 
members— and  especially  those  who  were  connected 
with  larger  towns  than  Wath— was  that  in  a  district 
like  this,  where  the  surveyor's  staff  was  so  very 
small— such  a  large  amount  of  work  should  have 
been  undertaken.  Mr.  Drew  was  certainly  to  be  con- 
gratulated upon  the  way  the  various  schemes  had 
been  carried  out.  He  held  that  it  was  always  better 
to  inspect  undertakings  like  sewage  works  while  they 
were  in  course  6i  construction  rather  when  they  had 
l>een  completed,  l>ecause  in  the  former  case  they  had 
l>etter  opportunities  afforded  for  carrying  away  with 
them  useful  hints  which  might  be  of  use  in  their  own 
districts.  It  would  he  interesting  to  see  the  class  of 
etlluent  that  would  be  turned  out  here  eventually, 
and  he  had  no  doubt  an  opportunity  of  doing  so 
would  l>6  afforded  those  who  expressed  that  desire. 
He  noticed  in  reference  to  the  figures  upon  which 
.Mr.  Drew  had  designed  this  scheme  that  no  allowance 
had  been  made  for  any  differential  treatment  of  the 
sewage  by  reason  of  the  presence  or  admission  to  the 
.sewers  of  trade  effluents.  It  might  be  that  the  volume 
of  the  trade  cfHuent  was  not  sufficient  to  warrant  a 
s|it!cial  application  being  made  to  the  Local  Govern- 
ment Board.  In  liUO,  in  designing  the  new  scheme 
at  Wakefield,  they  made  representations  to  t'be  Local 
Govermnent  Board  as  to  the  treatment  of  six  volumes, 
ami  suggested  five.  Practically  one-half  of  their 
2,250,000  gallons  was  trade  waste.  Tire  Local  Govem- 
.nient  Board  gave  <'onditional  consent  to  the  treat- 
ment as  proposed.  Certain  other  towns  had  secured 
even  greater  advantages  from  tlio  Local  Government 
Board  than  had  Wakefield.  At  Keighley,  tor  instance, 
they  treated  much  less  than  six  volumes,  while  Leeds 
treated  something  like  four  and  a-quarler  volumes. 
The  speaker  went  on  to  >&ay  that  Mr.  Drew's  sta- 
tistics regarding  the  strengthening  of  road  founda- 
tions were  of  great,  value  as  confirming  the  element 
of  economy  that  might  be  obtained.  He  was  in  entire 
agreement  with  Mr.  Drew  as  to  the  superiority  of  tar- 
macadam,  which  gave  an  excellent  surface  with  good 
wear.  He  was  at  variance  with  Mr.  Drew  on  the 
subject  of  limestone  roadways.  At  Wakefield,  in  all 
their  private  streets  which  were  not  subject  to  heavy 
traffic,  tar-nuicadam  was  part  of  the  standard  speci- 
fication, and  if  it  was  properly  prepared— wliich  was 
the  crux  of  the  whole  question — it  proved  uniformly 
satisfactory.  He  was  strongly  in  favour  of  tar- 
spraying,  on  the  ground  that  it  prolonged  the  life  of 
the  road,  and  particularly  of  limestone  roads.  There 
was  ndt  the  slightest  doubt  that  tar  protected  roads 
against  the  action  of  gas  fumes.  With  regard  to 
private  street  work,  he  was  convinced  that  really 
substantial  work  gave  the  greatest  satisfaction  to  all 
parties  in  the  enil.  It  was  unfair  to  saddle  rate- 
payers with  the  maintenance  of  streets  of  unsatis- 
factory construction. 

Mr.  F.  Massie  (Wakefield)  .seconded,  and  in  the 
course  of  his  remarks  expressed  strong  disapproval 
of  giving  so  high  a  reliate  as  50  per  cent  to  owners 
of  proi>erty  up  to  and  including  £11  per  annum  rate- 
able value.  Th-e  wcjr.-t  feature  about  this  system  was 
that  it  had  a  tendency  to  make  the  amount  of  the 
rate  in  the  £  considerably  higher  than  it  would  be 
if  this  system  were  abolished.    Low  bases  of  assess- 
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iiient  were  equally  objectionable.  He  agreed  that  if 
macadam  roads  were  tar-sprayed  it  would  .so  a  long 
way  towards  getting  over  the  difficulty  caused  by  acid 
fumes  in  the  atmosphere.  The  round  oi  inspection 
that  morning  had  been  very  instructive  to  all  present. 
It  would  not  l>e  for  want  of  care  and  thought  in 
designing  if  the  scwajxe  disix)sal  works  did  not  prove 
the  success  they  all  hoi>ed  would  be  the  case,  Sewage 
works  had  an  unhappy  way  of  noit  always  fuljfilling 
the  hopes  of  their  designers.  The  greatest  difficulty 
they  had  to  contend  with  was  that  sewage  varied  so 
very  much  in  its  composition.  They  all  wished  Mr. 
Drew  every  success  in  his  new  appointment. 

Mr.  E.  J.  SiLcocK  (Westminster  and  Leeds)  said  the 
new  sewage  works  had  been  excellently  designed, 
and  the  members  had  had  an  opixirtunity  of  seeing 
them  in  a  very  interesting  stage.  They  would  all  be 
further  pleased  to  see  the  resijlts  produced.  The 
town  of  Wath  was  very  much  to  be  congratulated 
upon  having  such  facilities  for  obtaining  water  within 
its  own  boimdaries.  It  was  rather  a  hard  water,  and 
no  doubt  the  question  of  softening  was  one  that  would 
have  to  be  considered  in  the  near  future.  He  re- 
garded tlie  new  engine  that  had  been  put  down  as 
a  very  fine  piece  of  work — one  that  would  give  a  very 
high  degree  of  efficiency  and  great  saving  of  fuel  as 
compared  with  the  old  plant.  The  engine  was  so  well 
constructed  that  it  woiifd  still  l>e  doing  its  work 
when  they  had  ceased  to  practise  civil  engineering! 
As  the  sewage  was  almost  all  domestic,  the  problem 
was  easier  than  in  some  other  towns  of  the  West 
Hiding.  At  the  same  time  it  was  a  strong  sewage, 
and  there  might  be  some  little  trouble  with  regard 
to  smell  unless  the  preliminary  adding  of  chemicals 
was  properly  carried  out.  He  understood  that  Mr. 
Drew  proposed  to  use  precipitants,  and  they  would 
probably  reduce  the  odour  tO'  some, extent.  He  was 
much  impressed  by  the  admirable  larrangements 
that  had  been  rnade  for  removing  the  sludge  from 
the  various  tanks,  as  this  was  about  the  main  point 
in  dealing  with  sewage,  as  it  made  all  the  difference 
whether  the  works  would  be  economically  run  or  not. 
Generally,  he  thought  the  works  would  be  efficient, 
and  certainly  they  reflected  great  credit  upon  Mr. 
Drew,  their  engineer. 

Mr.  W.  J.  Hadpield  (Sheffield),  said  he  supposed 
he  iliad  had  as  much  experience  as  anybody  of  tar- 
macadam,  and  the  more  he  saw  of  it  the  more  he 
was  convinced  that  it  was  t)ie  right  thing  for  roads 
having  to  carry  a  moderate  amount  of  motor-'bus 
traffic.  He  gave  details  regarding  certain  busy  roads 
in  Sheffield  in  support  ol  this  view.  In  Sheffield 
they  were  now  commencing  to  put  down  roads  of 
clinker  and  bitumen,  which  they  regardied  as  a  step 
in  advance  of  tar-macadam.  It  would  certainly  do 
for  those  places  where  wood  would  be  too  expensive. 
He  was  willing  to  use  limestone  for  the  lx)ttom  coat 
when  they  could  not  get  slag  cheaper,  but  not  for  the 


top  coat.  They  used  slag  with  nearly  all  their  tar- 
niacadam  at  Sheffield.  He  had  tried  granite,  but 
three  times  out  of  four  they  got  wrong  with  it. 

Mr.  L.  iRosEVEARE  (South  Shields)  said  that  engi- 
neers and  surveyors  could  learn  a  lot  by  visiting  some 
of  the  smaller  jdaces.  He  found  that  engineers  in 
the  smaller  places  were  up  against  bigger  problems 
than  their  confreres  in  the  larger  towns,  and  he  con- 
sidered that  Mr.  Drew  had  done  wonderful  things  on 
a  .ratealjle  value  such  as  Wath  had.  He  noticed  that 
their  water  had  30  degrees  O'f  hardness.  He  was  sorry 
for  Wath-uiJon-Dearne  i.f  they  had  to  put  it  in  kitchen 
boilers.  It  would  mean  frequent  cleaning  out  of  the 
boilers  and  the  use  of  much  more  soap,  while  the 
meters  would  only  last  two  years. 

Mr.  F.  Hewitt  (Kiveton  Park)  said  his  experience 
was  tiuxt  limestone  made  a  very  fine  dust  of  the  con- 
sistency of  flour,  and  in  the  autumn  weather  was 
apt  to  get  very  greasy.  He  was  astonished  at  the 
tremendous  amount  of  work  Mr.  Drew  had  got 
through  in  tour  years,  for  he  had  not  only  tried,  but 
had  succeeded,  in  "  gingering  up  "  this  district. 

Mr.  Hepworih  (West  Riding  County  Coiuicil) 
said  that  his  authority  practically  limited  the  use  of 
limestone  for  the  roads  to  limestone  areas.  Where 
there  was  heavy  motor  traffic,  they  found  that  lime- 
stone had  no  recuperative  properties.  Motor  traffic 
quickly  ruined  the  surface  )>eyond  recovery,  and  the 
county  council  would  hesitate  before  using  limestone 
if  tarred  slag  was  to  be  had  at  a  reasonable  price. 

The  resolution  was  carried  unanimously. 

Mr.  Drew  briefly  replied  to  the  points  raised,  and 
said  it  had  been  a  great  pleasure  to  him  to  have  the 
meeting  at  Wath,  particularly  seeing  that  it  was  his 
last  official  day  there.  The  meeting  was  arranged 
in  May — long  l>efore  it  was  known  that  he  was  likely 
to  leave.  He  would  be  pleased  to  show  any  indi- 
vidual nieml>er  over  the  works,  or  give  further  inlor- 
mation  at  any  future  time.  As  to  trade  sewage,  they 
had  about  10  per  cent  of  brewery  waste.  As  to  the 
use  of  limestone,  his  paper  referred  to  district  roads, 
and  not  to  private  street  works.  Where  they  had  not 
heavy  traffic,  tarred  limestone  might  be  used,  but  he 
would  not  use  it  on  busy  roads.  He  quite  agreed 
with  Mr,  Massie  that  50  iser  cent  rebate  on  rates  was 
very  high.  There  it  practically  meant  a  rebate  of 
£1,800  a  year,  which  had  to  be  made  up  by  people 
who  did  not  get  the  benefit  of  a  relaate,  and  that 
made  tlie  rates  appear  high.  The  question  of  softening 
the  water  had  been  considered  l»y  the  council,  and 
wpuld  no  doubt  be  taken  in  hand  before  many  years 
were  gone.  At  present  there  were  heavy  loans  to  pay 
off.  The  estimate  for  softening  was  something  like 
2;-d.  per  1,000  gallons. 

Before  separating  the  members  were  entertained  to 
tea  at  the  Red  Lion  Hotel  by  County  Councillor 
Richard  Payne,  a  ineml)er  of  the  Wath-ui>onrDearne 
Url)an  District  Council. 


EASTERN   SUB-DISTRICT  MEETING  AT  STOWMARKET. 


A  very  succe.'^aful  meeting  of  the  Eastern  Sul> 
District  (Norfolk,  Suffolk  and  Cambridge)  of  the 
Institution  of  Municipal  .and  County  Engineers  was 
held  on  Saturday  last  at  Stbwmarket,  by  the  invita- 
tion O'f  Mr.  Gerald  W.  Lingwood,  a.r.san.i.,  &e.,  engi- 
neer and  surveyor  to  the  urban  district  council  and 
Joint  (Sewerage  Committee. 

The  weather  was  all  that  could  be  desired,  and  an 
exceptionally  good  attendance  of  members  gathered 
together,  including  Mr.  Walter  l^oble  (vice-chairman. 
iStowmarket  Urban  District  Council),  Mr.  Win.  G. 
Balls,  J. p.,  Mr.  Arthur  E.  Collins  (past-president), 
Messrs.  G.  W.  Lingwood  (Stowmarket),  A.  Ainsworth 
Hunt  (Bury  St.  Ednrunds),  Gordon  Harrison  (East 
Stow  Rural  District  Council),  A.  Daniel  Ennals 
(Thedwastre  Rural  District  Council),  Robert  y.  Wil- 
son (Leiston),  Leonard  Leeper  {Great  Yarmouth), 
Henry  Miller  (East  Suffolk  County  Council)^  Harold 
Collins  (C<3lchester),  Felix  Collins  (Ipswich),  Thomas 
Jones  (Ipswich),  C  W.  Sjiiu-ring  (Harwich),  James  A. 
Wiebl>e  (Hendon),  Edward  Willis  (Chiswick),  Julian 
Julian,  (Cambridge),  J.  Rowland  Hill  (Ipswich),  and 
John  R.  Mead  (Ipswich),  the  hon.  sub-district 
secretary. 

Mr.  Walter  Noble  (vice-chairman  of  the  Stow- 
market Urban  District  Council)  apologised  for  the 
absence  of  the  chairman  (Mr.  A.  E.  Ellis),  who  had 
been  unexpectedly  called  away  on  work  of  national 
inifxirtance,  and  extended  to  the  members  a  hearty 
welcome  to  the  town.  Their  profession,  he  said, 
played  a  very  important  iiart  in  the  local  government 
ol  this  country,   and  had  given  valuable  assistance 


to  the  military  authorities  in  various  parts  since  the 
Ijresent  war  commenced.  At  Stowmarket,  Mr.  Noble 
said,  they  were  fortunate  in  having  a  very  able  engi- 
neer and  surveyor,  and  he  hoi)ed  the  members  would 
spend  a  pleasant  day  in  discussing  and  visiting  the 
various  works  under  the  charge  of  Mr.  Lingwood. 

Mr.  Arthur  E.  Collins  (Norwich),  on  behalf  of 
those  present,  returned  thanks  for  so  hearty, a  wel- 
come, and  stated  that  the  members  were  very  pleased 
to  have  the  opportunity  of  visiting  Stowmarket  and 
discussing  the  various  problems  mentioned  in  the 
paper  before  them. 

In  the  unavoidable  absence  of  the  district  chairman 
(Mr.  H.  T.  Wakelam),  Mr.  Arthur  E.  Collins  Qsast- 
president)  occupied  the  chair. 

The  minutes  of  the  last  meeting  (Sheringham)  were 
read  and  confirmed,  and  the  hon.  sub-district  secre- 
tary stated  he  had  received  letters  of  apology  from 
ten  members  who  were  unable  to  attend.  He  also 
requested  members  to  fill  in  and  return  the  forms  in 
connection  with  "  Road  Tarring,  1916,"  and  reported 
that  he  had  been  able  to  arrange  for  the  followins 
sub-district  meetings  during  1917:  — 

Beccles,  April  7th— Mr.  C.  L.  Hamby. 

Ely.  June  2nd— Mr.  R.  S.  W.  Perkins. 

King's  Lynn,  July  28th— Mr.   A.  J.   Smith. 

Leiston,  September  29th— iMr.  Robert  E.  Wilson. 

The  hon.  sub-district  secretary  stated  that  he  de- 
sired to  offer  his  best  thanks  to  the  various  gentlemen 
mentioned  above  for  kindly  inviting  the  members  to 
visit  their  towns  on  the  dates  mentioned. 
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MUNICIPAL    ENGINEERING    WORK    AT 
STOWMARKET. 

A  pai)er  on  this  suliji-ot,  extracts  from  which  appear 
elsfw'here  in  this  issue,  wa.-;  .suliuittt^d  by  Mr.  G.  W. 
Linsrwood.  In  asking  the  members  to  take  tlie  con- 
tribution as  read,  he  supplemented  it  witlt  a  few 
remarks  drawing  the  iiienil>ers'  attention  to  a  few 
interesting  and  inipurtant  points,  such  as  the  pay- 
ment received  from  tlie  county  council  for  mainte- 
nance of  main  roads,  the  work  on  the  sewage  farm, 
and  the  reconstruction  of  sewers,  and  stated  that  at 
the  present  time  the  labourers  were  receiving  aljout 
6s.  i>er  week  more  tliaii  they  were  in  1914.  Mr.  Ling- 
wood  thanked  Mr.  Henry  Miller,  Mr.  Gordon 
Harrison  and  Mr.  Na|)ier  Prentice  for  their  assistance 
and  information  :n  <onnection  with  several  matters 
mentioned  in  the  paper  liefore  the  meeting. 

Mr.  John  R.  Meao  (Ijiswich)  stated  that  there  was 
a  general  feelinir  of  dissatisfaction  among  surveyors 
to  borouch  and  urban  di.-trict  councils  in  East  Suffolk 
as  to  the  contribution  receive<l  from  the  county 
council  towards  the  c<j.st  of  maintenance  of  main  roads 
passing  through  their  districts,  and  although  he  had 
no  doubt  there  was  an  amount  to  be  said  for  both 
sides,  it  did  appear  from  the  figures  Mr.  Lingwood 
had  given  in  his  iiaper  that  the  amount  received  in 
the  case  of  Stowniark.t  was  considerably  below  the 
average  amount  contril)Uted  in  similar  cases  by  other 
county  councils  throiiL'hout  the  country.  Mr.  Mead 
stated  lie  had  receivrd  a  letter  from  Mr.  F.  Hall 
Smith  (Sheringham)  giving  particulars  of  what 
amounts  he  under.stood  were  allowed  by  the  Norfolk 
County  Council,  which  are  as  follows:  (1)  Total  cost 
of  maintenance  of  main  roads  and  footpaths  in  con- 
nection with  same ;  ("2)  5  per  cent  establishment 
charges;  (3)  £10  ]>er  mile  for  watering  non-tarred 
roads,  nothing  for  watering  tarred  roads;  (4)  two- 
thirds  the  cost  of  scavenging,  skirting-up,  &c. ;  (5) 
half  the  cost  of  improvements — t.e.,  widenings;  (6) 
three-quartf^rs  the  cost  of  tar-painting. 

The  Chairman  (Mr.  .Arthur  E.  Collins)  suggested 
that  as  this  was  an  imixyrtant  matter  it  should  be 
discussed  first  and  the  remainder  of  the  paper  later. 

>[r.  Harold  Collins  (Colche.ster)  stated  that  in 
connection  with  the  Colehe.ster  main  roads  the  Essex 
County  Council  paid — (1)  Total  cost  of  repairs;  (2) 
6<)  per  cent  of  cost  of  improvements;  (3)  total  cost  of 
tar-painting;   (4)  total  <^ost  of  watering. 

Mr.  Edward  Willis  (Chiswick)  stated  that  the 
Middlesex  County  Council  allowed  the  following  pay- 
ments in  connection  with  main  roads — (1)  Total  cost 
of  maintenance;  (2)  half  the. cost  of  improvements; 
(3)  half  to  three-quarters  the  cost  of  footpaths ;  (4) 
the  .scavenging  was  somewhat  difficult  to  agree  upon, 
as  in  .some  cases  it  was  suggested  the  roads  ojiposite 
shops  were  scavenged   somewhat  frequently. 


Mr.  Julian  Julian  (Cambridge)  suggested  that  the 
experience  of  Cambridge  could  not  be  compared  with 
other  urban  districts  in  the  county,  as  theirs  was  the 
only  one  in  the  county.  Up  to  "about  1909-10  Cam- 
bridge had  an  agreeiiunt  witli  tlie  county  council, 
who  paid  a  limi|i  sum  of  about  £2,000  per  annum. 
It  was  found  that  the  exijcnditure  on  main  roads  was 
much  more  thtm  this — in  one  year  it  amounted  to 
£3,800.  Unfortunately,  the  two  councils  were  not 
able  to  come  to  an  agreement,  and  the  matter  was 
referred  to  arbitration,  the  Local  Government  Board's 
award  being  for  a  payment  by  the  county  council  of 
£3.554  per  annum.  Details  of  how  this  amount  is 
made  up  were  not  given,  but  it  might  be  assumed  as 
follows:  (1)  Total  cost  of  maintenance  of  roads  and 
paths;  (2)  total  cost  of  tarring;  (3)  Quarter  of  the 
total  cost  of  scavenging  and  watering. 

Mr.  Henry  Miller  (East  Suffolk  County  CounciH 
stated  that  he  thought  it  would  be  interesting  to  the 
members  if  he  gave  a  little  of  the  history  of  Suffolk 
roads.  It  was  really  Talher  a  long  story,  but  he  would 
be  as  brief  as  jiossible.  When  the  turnpike  roads 
were  "distunii):ked  "  they  would  have  become  main 
roads  through  urban  districts,  but  the  magi.strates 
refused  to  make  the  roads  main  roads  through  such 
cistricts.  The  cost  of  maintenance  was  first  met  by 
tho  county  council  allowing  the  towns  an  amount 
per  mile  equal  to  the  average  cost  per  mile  through- 
out the  coiuity,  and  for  some  time  tliis  arrangement 
was  satisfactory  to  both  parties.  About  1910,  for 
various  reasons*,  the  allowance  was  increased,  and 
al)out  this  time  he  (Mr.  Miller)  ceased  to  bo  respon- 
sible for  the  roads,  but  retained  the  bridges  and 
buildings.  Mr.  ^filler  stated  that  he  understood  the 
present  position  was  that  the  county  council  were 
pre|)ared  to  look  mpon  the  ro;Kls  which  they  had  been 
contributing  towards  as  main  roads  providing  they 
were  satisfactorily  repaired  and  provided,  where 
necessary,  with  kerl>s.  channels  and  footpaths. 

Mr.  Arthur  E.  Collins  (chairman)  inquired  why 
tho  various  towns  did  not  ai)i)ea'l  to  the  Local  Govern- 
ment Board,  and  Mr.  Miller  stated,  in  reply,  that  he 
thought  they  did  not  do  so  because  they  considered 
the  original  arrangenwnt  was  a  satisfactory  one. 

Mr.  James  A.  Webb  (Hendon)  inquired  whether  the 
amounts  stated  in  the  i)aper  included  maintenance 
of  footpaths,  and  was  inforiiud  by  the  author  that  the 
figure.?  inchidod  rep.iirs  to  footpaths. 

Mr.  Robert  E.  Wilson  (Leiston)  stated  that  Leiston 
was  one  of  the  districts  in  East-Suffolk,  and  that  the 
position  there  was  somewhat  similar  to  Slowmarket 
in  regard  to  grants.  There  were  about  3  miles  of 
main  road,  and  £277  per  annum  was  allowed  by 
the  county  council. 

A  good  di-scussion  on  the  remainder  of  the  pai)er 
followed,  those  taking  part  being  the  chairman.  Mr. 
Arthur  E.  Collins,  Messrs.  Henry  Miller,  Edward 
Willis,  Leonard  Iveeper  and  Harold  Collins. 

Mr.  Lingwood  was  heartily  thanked  for  his  paijer, 
and  the  members  then  proceeded  to  the  waterworks  to 
inspect  the  plant,  after  which  they  had  lunch  at  the 
Fox  Hotel. 

In  the  afternoon  the  main  sewage  pumping  station, 
sewage  farm.  Combs  electric  sewage  pumping  station. 
Combs  waterworks  and  the  electricity  works  were 
visited. 

At  the  invitation  of  Mr.  Lingwood,  the  memliers 
returned  to  tho  Fox  Hotel,  where  afternoon  tea  was 
provided. 

Mr.  Arthair  E.  Collins,  on  behalf  of  all  present, 
thanked  Mr.  'Lingwood  for  all  his  trouble,  kindness 
and  hospitality,  and  also  thanked  Mr.  Gordon 
Harrison  (East  Stow  Rural  District  Council)' for  his 
assistance  when  members  visited  the  works  at  Combs. 
This  concluded  a  very  enjoyable  nioetins. 

CANDY    FILTERS    AT   STOWMARKET. 

In  connection  with  the  visit  to  the  Stowmarket 
waterworks,  it  is  of  interest  to  mention  that  some 
three  years  ago,  in  consequence  of  the  hardness  and 
rusty  appearance  of  the  water  supplied  to  the  town, 
it  was  decided  to  instal  the  Candy  combined  softening 
and  oxidising  flltration  process.  In  this  iirocess  the 
water,  which  is  pumped  from  two'  lx]reholes.  has, 
while  on  its  way  to  the  plant,  cream  of  lime  injected 
into  i^  by  a  small  pump,  the  water  and  lime  then 
flowing  into  the  Ijottom  of  a  large  closed  cylinder. 
In  half  an  "hour  the  water  Teaehes  the  top,  losing,  in 
the  course  'of  its  journey  upwards,  the  greater  portion 
of  the  iron,  and  its  hardness,  which  falls  as  sludge. 
It  is  now  jjartially  treated,  and  flows  iiito'  a  battery 
oif  Candy  filters.  The  water  enters  at  the  top  of  the 
filters,  and,  after  being  sprayed  through  comjiressed 
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air,  passes  first  through  the  patent  pre-filt«rs,  con- 
structed in  the  xippex  portion  of  the  fitters,  ^vhich 
retain  -a  large  proportion  of  the  susijended  matter, 
consisting  of  ohalk  and  iron,  and  finally  through  tJie 
fine  filtering  betl,  constructed  in  the  lower  portion  of 
tlie  filter. 

Tlie  very  best  results  have,  we  understand,  resulted 
from  the  installation  of  the  Candy  plant,  the  water 
being  all  that  can  be  desired  in  appearance,  purity 
and  softness. 


MANCHESTER  DRAINAGE. 


THE  ACTIVATED  SLUDGE  PROCESS, 

The  annual  report  of  the  Manchester  Elvers  Com- 
mittee, presented  to  tlie  city  council  on  Wednesday, 
states  that  the  total  volume  of  sewage  dealt  with  by 
the  various  filter-beds  (primary  contact  and  storm- 
water  filters)  during  the  year  amounted  to  14,731,4(il,OiK) 
gallons,  or  941  per  cent  of  the  total  flow  of  sewage. 
Despite  a  seriously  depleted  lalwratory  staff,  con- 
siderable progress  ha.s  been  made  during  the  year 
with  the  development  of  the  activated  sludge  i)rocess 
of  .-iewage  purification,  whicli  was  origiuated  at  Davy- 
hulme. 

Owing  to  the  existing  Treasury  regulations,  it  ha- 
not  been  possible  to  proceed  during  the  year  with 
extensions  involving  capital  expenditure.  This  failure 
to  construct  inirification  works  to  deal  with  the 
increased  voliunes  of  sewage  received  at  Davyhulme 
during  the  past  two  years,  together  with  the  inability 
to  continue  the  usual  routine  renewal  operations, 
which  are  essential  for  the  maintenance  of  the  capa- 
city of  the  existing  purification  plant,  has  given  rise 
to  considerable  anxiety  in  regard  to  the  general  treat- 
ment of  the  sewage.  In  view  of  the  difficulties  of 
the  .situation  it  is  satisfactoi-y  to  fiud  that  the  per- 
centage purification  effected  during  the  year  has  not 
suffered  in  comparison  witli  that  of  the  previous  year. 

It  cannot  be  expected,  the  report  adds,  that  such 
results  will  be  maintained  mider  the  existing  abnor- 
mal conditions,  and  with  a  continnance  of  the  present 
labour  shortage  an  obligatory  reduction  of  the  load 
on  the  filtration  areas  at  Davyhulme  may  be  antici- 
pated in  the  near  future.  Critical  as  the  situation 
is,  it  is  not  without  recompense,  inasmuch  as  the 
present  interregnimi  in  capital  expenditure  is  allow- 
ing time  foi-  the  development  of  the  activated  sludge 
process  of  sewage  purification.  It  is  hoped  that  the 
establishment  ot^this  process  as  a  practical  and  econo- 
mic means  of  sewage  purification  will  enalile  a  con- 
siderable saving  to  be  effected  in  the  cost  of  tlie  neces- 
sary future  extensions  at  Davyhulme. 


Northampton   Polytechnic   Institute,  Clerkenwell.— 

The  classes  for  the  day  courses  at  this  institute  com- 
menced on  Monday  last:  those  for  the  evening 
courses  started  last  week.  The  programme  of  work 
ior  the  new  session  has  necessarily  l>een  given  very 
careful  consideration  by  the  governing  body,  and, 
si)eaking  generally,  it  has  been  decided  to  continue 
to  announce  the  various  regular  classes  which  have 
been  announced  in  previous  sessions.  While  the 
courses  in  the  engineering  day  college  are  to  be  con- 
tinued, the  second  and  third  year  courses,  which 
ordinarily  extend  from  September  to  Easter,  are  to 
commence  in  January  and  to  be  continued  until  July. 
fThis  iwill  enable  the  students  to  work  up  to  Cliristmas 
in  the  munitions  workshop.  Full  details  of  the 
syllabus  and  the  equipment  are  to  be  found  in  the 
institute  "'  Announcements." 

What  a  Captain  Owed  to  his  "  Swan  "  Pen.—"  Here- 
with I  am  sending  you  my  '  Swan  '  fountain  pen,  or 
rather  what  remains  of  it,"  writes  a  captain  who  took 
part  in  a  recent  advance.  "  It  seems  to  me  that  it 
may  interest  you  to  see  the  state  it  is  in,  and  to  know 
how  it  happened.  On  the  15th  inst.  I  was  in  a  certain 
wood— about  the  farthest  point  in  the  British  advance 
— which  was  being  heavily  shelled.  A  shell  burst  very 
close  indeed,  and  a  piece  from  it  broke  through  a 
lamp  on  my  belt,  turned  into  my  left  breast-pocket, 
hit  my  watch  and  my  whistle,  and  then  went  through 
and  hit  the  pen,  which  was  in  its  steel  case  mside  my 
tunic,  and  finally  gave  me  a  small  cut  on  my  stomach. 
The  piece  I  found  in  my  pocket  afterwards.  There 
was  more  ink  than  blood,  as  it  happened,  but  the 
bump  rather  startled  me.  Undoubtedly  the  lamp  and 
the  pen  saved  me  from  any  serious  injury."  Our 
readers  should  send  for  a  free  booklet  about  the 
•'Swan"  to  the  manufacturers— Mabie,  Todd  &  Co., 
Limited,  79  and  90  High  Holborn,  London,  W.C. 


REMODELLING  OF  TRAMWAY  RAILS. 


DEMONSTRATION  AT   BEXLEY. 

The  Woods  Gilliert  Rail  Planer  Company  have 
recently  entered  into  a  contrac't  with  the  Bexley  Heath 
Urban  District  Council  Tramways  for  dressing  joints 
and  removing  corrugations  from  the  rails,  and  at  the 
recent  cimference  of  the  Muiucipal  Tramways  Associa- 
tion the  manager,  Mr.  Stokes,  invited  the  memljers 
i)f  that  body  to  inspect  the  work  in  progress  in  his 
town.  At  this  demonstration  a  good  representation 
of  tramway  managers  and  engineers  from  all  parts 
of  tlie  country  was  obtained,  .\gain  on  Wednesday 
last  Mr.  Stokes  invited  members  of  the  Metropolitan 
Tramway  Managers'  Association  to  attend  a  furtlier 
demonstration,  during  which  the  efficiency  of  the 
machine  was  generally  commented  upon. 

Tlie  work  undertaken  by  the  Woods  Gilbert  proce.ss 
consist'5  in  its  entirety  of  deepening  grooves  and 
reducing  high  checks  by  means  of  a  niov  ible  milling 
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I'lacliine  and  of  grinding  cut  corrugations  and  level- 
ling hammered  joints  by  means  of  a  grinding  attach- 
ment. The  total  weight  of  the  machines  used  is  from 
10  to   15  tons. 

The  work  in  progress  at  Bexley  Heath  consists 
entirely  of  grinding,  and  a  milling  head  is  not,  there- 
fore, al  the  moment  attached  to  the  machine  employed 
in  the  operations. 

The  work  is  u.sually  undertaken  during  tlie  night 
time,  wheal  the  cars  are  not  running,  but  in  this  case 
the  demonstration  was  held  by  daylight  to  meet  the 
convenience  of  those  attending. 

It  is  expected  that  within  the  next  two  or  three 
weeks  the  work  at  Bexley  will  be  completed,  after 
winch  the  machine  is  to  be  moved  to  Bolton,  to  com- 
mence on  a  very  extensive  contract  in  that  town. 
This  will  afford  a  good  opportunity  for  tramway 
engineers  in  and  around  the  Lancashire  district  to 
make  an  inspection  of  this  most  interesting  machine. 

The  company's  first  contract  in  this  country  was 
oil  the  Oldham,  A.shton  and  Hyde  Tramways,  where 
the  life  of  the  rail  has  been  increased  by  something 
like  six  years,  and,  although  the  work  has  been  com- 
pleted for  nearly  four  years,  there  are  as  yet  no  signs 
of  corrugations  recurring. 

Work  has  also  been  undertaken  at  Thanet,  Cardiff 
Mild  Wigan.  and  has  proved  so  successful  in  the  last- 
mentioned  place  that  two  further  contracts  have  been 
entered  into  for  additional  work  on  the  tracks. 


Municipal  Economy. — In  a  paper  on  this  subject, 
submitted  at  the  fifth  annual  conference  of  the  Asso- 
ciation of  Municipal  Authorities  of  Ireland,  Mr.  R, 
Finlay  Heron,  m.a.,  deprecated  what  he  called  "  absurd 
cheeseparing  and  mischievous  suggestions  for 
economy,"  such  as  reducing  the  number  of  scavengers 
on  the  roads  or  allowing  public  buildings  to  fall  into 
dilapidation  to  save  painting.  He  submitted  that 
economies  might  be  effected  by  the  unification  or  re- 
duction in  the  number  of  local  authorities,  amalgama- 
tion of  adjoLuing  districts,  and  reduction  in  the 
number  of  re|n-eseiitatives.  He  also  suggested  the 
abolition  of  Private  Bill  legislation. 
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MEETING  AT  GLOUCESTER. 


A  niei-ling  of  tlie  Wo^t.'in  aiul  South  Wales  Di— 
triet#  of  the  Institution  ot  Muiiioipal  KiigiiU'ers  \vm> 
held  at  Gloucestvr  on  tlu'  28th  ult..  Mr.  Henry  .1. 
Weaver,  m.inst.c.e.i.,  m.i.mech.e.,  f.ii.s.,  oeeuiv^  iu^: 
the  c-liair.  Apologies  fi>r  n.in-attendance  fioin  M('>-i>. 
H.  Hiil.*f.  Iiorough  smvoy.u  and  engineer  of  Droitwiili, 
and  W.  Whitehouse.  suivcyur  luid  water  engineer  to 
the  East  Dean  Rural  Distiiet  Covincii,  were  read,  and 
there  wa.-;  also  a  letter  lioiu  Mr.  Henry  V.  Adams, 
M.iNST.c.E.,  president  of  llie  Institution,  explanatory 
of  the  fact  that  pressure  of  work  m  eonneetion  with 
numitions  preventeil  his  attendance. 

ELECTION  OF  OlsTlllCT  CH.\IBW.4N. 

The  first  busiiiess  on  the  agenda  was  tlie  eleolion 
of  a  distrift  ohairnian.  in  place  of  Mr.  lliilsi,  whose 
term  of  ofKco  had  expired. 

Mr.  John  *l)KOOK  ^'Sl rat foid-on-A von)  urged  upon  tlie 
meeting  the  necessity  for  an  energetic  man.  one  who 
would  interest  himself  in  the  district,  and,  above  all. 
one  who  would  have  frei  doni  to  attend  to  his  duties. 
He  had  pleasure  in  iiio|iosing  Mr.  Henry  J.  Weaver 

Mr.  A.  W.  Shorla.nu  (svnveyor  and  water  engineer, 
Tewkesbury  Rural  District  t'ouneil),  in  seconding,  said 
that,  with  full  knowledge  >f  Mr.  Weaver,  he  had  no 
hesitation  in  saying  thai  .i  lietter  man  for  the  position 
could  not  l>e  obtained.  .Mr.  Weaver  would,  he  was 
confident,  wake  thing's  up  and  would  put  more  life 
into  the  district. 

Mr.  We.wer  said  that,  although  his  life  was  Ixmnd 
up  with  iinniicipal  engineering,  he  did  not  now  occupy 
an  official  position.  He  was  one  of  the  oldest  inendM'rs 
of  the  institution,  however,  and  atlendctl  the  first 
meetuig,  which  was  held  in  19)8.  The  offer  of  the 
»liair  of  the  district  was  a  gratifying  one  to  him,  and 
he  would  Ihj  plea.sed  to  ae<'ept  it.  He  would  <lo  liis 
Very  best,  although  he  would  rather  that  .Mr.  Hulsc 
should  have  had  an  op|iortiinity  of  reionsidering  tlu' 
matttr.  Jlr.  Hulse  had.  however,  liiul  a  long  term 
of  office,  and  his  (Afr.  Ilulse's)  decision  not  t<i  seek 
renoininalion  rendered  his  iicccptanoe  of  the  ofli<e 
quite  in  order. 

THE    DISTRICT    SEORET.'VIiVSH  IP. 

Mr.  We.iver  said  that  the  next  mailer  on  the  iigciida 
was  the  appointDient  of  honorary  district  se<'retary. 
and  he  felt  it  would  be  a  mistake  to  make  a  change. 
In  ^Ir.  Brook  thcv  had  an  excellent  man.  and  he  hopc<l 
that  he  would  stand  for  at  least  one  more  year. 

Mr.  John  Brook  (Stia!lord-on-Avon)  ex|>iesse<l  the 
liope  that  he  might  have  been  relievetl  of  oltioe.  At 
his  age  one  was  not  so  lit  as  one  would  wish,  and 
he  would  have  U/en  glad  to  see  a  younger  and  more 
energetic  member  occii|iy  the  post.  He  would  suggest 
Mr.  Maehin  as  a  coadjulor,  and  if  this  was  assented 
to  by  the  meeting  he  would  be  pleased  to  accept  joint 
office. 

Mr.  Cyril  B.  Machin  (sanitary  survc.yor,  Alcester 
Rural  District  Council),  having  given  his  consent  to 
the  joint  appoirdmeiit .  the  elections  were  formally 
made. 

SU1'KI!.*NNDATI0N. 

Mr.  A.  W.  SuORLAND  (Tewkesbury'),  speaking  on  the 
•  luestion  of  meetings  toi  the  ensuing  year,  proposed 
that  their  minimum  number  should  be  three,  inclusive 
of  the  annual  meeting  to  he  held  in  July.  The  matter 
of  superannuatioi)  was  not  sufficiently  lo  the  fore. 
and  it  was  time  ihat  niurii<ii)al  engineers  commeiKed 
making  themselves  a  nuisance  to  the  Governinent  ; 
only  by  .some  such  means  would  they  attain  their 
ob),,>ct.  Resolutions  were  well  in  tfieir  way.  but  they 
were  not  all-sufficing.  .Action  should  follow.  He 
moved:  "  That  this  meeting  of  the  Western  and  South 
Wales  Districts  consider  the  question  of  superannua- 
tion all-important,  ami  hope  that  the  institution  will 
make  it  a  main  plank  of  their  platform."  He  moved 
further  that  the  resolution  be  formally  convjy^d  to 
the  council  of  the  in-titution  for  their  earnest  con- 
sideration. 

Mr.  John  Brook,  in  -eronding,  said  that  there  had 
been  many  endeavours  to  carry  the  matter  through; 
but  he  feared  little  could  1)6  done  unless  it  was  tackled 
by  a  united  body  of  minii<'ipal  engineers.  The  efforts 
of  the  National  Association  of  Local  Government  Offi- 
cers had  not  borne  fruit,  and  further  action  was 
imperative. 

The  reaolutions   were  carried  ni'in.   ran.,    and    the 


,1   with    a  vote  of  IhaiiUs  to  the 


liusiuoss   mecMing 
chair. 

Members  then  proceeded  lo  Chuielulowii  to  view 
the  new  .sewage  outf)ill  w(uks  which  had  been  designed 
by  .Mr.  Henry  J.  WiMver.  At  the  works  they  were 
met  by  Mr.  J.  H.  Jones,  the  chairman  of  the  Gloucester 
Kural'  Distrit't  Council .  and  Mr.  I''.  K.  We;iver,  sur- 
veyor and  engineer  to  the  council, 

Mr.  J.  H.  Jones,  in  welcoming  llu'  members,  s;i.id 
that  his  council  had  been  compelled  by  the  coinity 
<-ouiu-il  to  carry  out  a  sclienie  for  Churchdown  parish, 
and  they  put  its  preparation  in  the  hands  of  Mr. 
Henry  J.  Weaver.  He  believed  tliat  the  works  were 
)is  good  as  any  to  he  found  in  the  country,  and  Cluirch- 
ilown  had  ev.'rv  rt>asoii  to  be  satisfied  with  the  way 
Mr.  Weaver  had  desi-ued  .and  superiut-eiided  the 
works. 

Ml.  llciiiv  J.  Weaver  then  <«onduclod  the  i.arly  over 
the  works. 

CHURCHDOWN    SEWERAGE    AND    SEWAGE 
DISPOSAL    WORKS. 

The  sewerage  poll  ion  ol  the  works  comprise  seven 
miles  of  scW'i'r,  laid  mainly  in  9-in.  and  12-iii.  glazed 
stoneware  i)ii)es,  but  in  cast-iron  pipes  when  the  sewer 
is  above  the  ground  or  very  near  the  surface.  The 
stoneware  pi|ies  are  jointed  with  a  strand  of  gaskin 
and  then  cemented  with  a  1  to  1  mixture.  Thi  cast-- 
iron pipes  are  jointed  with  lead  wool.  Manholes  are 
[ilaeed  at  every  change  of  gradient  or  line,  and  venti- 
lation is  i)rovided  by  east-iron  columns.  At  the  upper 
ends  of  the  various  sewers  Hushing  chambers,  of  l!JO  to 
ant  gallonii  capacity,  are  placed,  the  water  l>eing 
syphoni<'ally  discharged.  The  flushing  is  performed  by 
spr  iigs  wlieie  possible,  but  failing  these  by  ordiualy 
water  supply  pipes.  The  sewers  are  designeil  to  serve 
a  population  of  7,(iuii. 

The  .sewage  is  dealt  with  at  the  outfall  works  in 
<'ontinuous  flow  tanks  and  revolving  sprinklers,  thus 
combining  the  anjerobic  anil  aerobic  systems.  The 
works  are  designed  to  deal  with  .sewa.ge  for  a  popula- 
lion  of  2,001),  although  at  the  present  time  it  deals 
with  sewage  from  fifty  houses,  or  2tyO  population  only. 
The  site  allow.s  for  any  ei^tension  that  may  tiUvo  place 
tor  very  many  years.  The  size  and  capacity  of  the 
various  tanks  are  as  follow:  Detritus  tanks  and 
screening  chambers,  7  ft.  to  !!  ft.  9  in.  deep,  capacity 
,')-IO  gallons;  sturm-water  or  overflow  tanks.  23  ft.  6  in. 
by  H  ft.  9  in.  bv  4  ft.  9  in.,  combined  capacity  10,500 
gallons;  septic  ttiiiks,  40  ft.  by  9  ft.  3  in.  by  5  ft., 
capacity  10.500  gallons  each;  dosing  chainljer,  18  ft. 
(;  in.  bv  17  ft.  by  1  ft.,  capacity  1,960  gallons;  and 
humus' tanks,  21  ft.  by  6  ft.  and  from  2  ft.  9  in.  to 
2  ft.  deej)  caiiacity,  3,500  gallons.  The  filter-beds 
have  a  capacity  of  30U  cubic  yards,  and  are  4  ft.  deep 
with  a  diameter  of  .TO  ft.  Tlie^  whole  of  the  sewage 
gravitates  to  the  outfall,  and  no  pumping  is  neces- 
sary, and  the  pii>es  are  laid  at  such  levels  that  the 
whole  parish  can  be  drained.  The  special  features 
of  the  scheme  are  the  long  length  of  outfall,  or  trunk 
si'wers,  the  iiianiier  in  which  the  sludge  is  dealt  with, 
and  the  easy  working  of  the  whole  installation,  which 
is  managed  by  one  man  in  one  and  a  half  days  per 
week.  The  total  cost  of  the  scheme  was  under  £12,000, 
and  the  work  was  carried  out  for  the  contract  sum, 
there   being  no  extras. 

A  number  of  questions  were  asked  by  the  members 
and  satisfactorily  replied  to  by  Mr.  Weaver. 

Mr.  SuoRLANo  moved  a  vote  of  thanks  to  the  chaii- 
man  for  his  attemlance  that  day  and  for  the  permis- 
sion given  to  visit  works  which  so  appealed  to  the 
municipal  engineer.  They  seemed  to  him  as  near 
perfection  as  was  possible,  and  the  council  need 
apprehend  no  trouble  in  the  future.  The  questions 
he  had  asked  were  not  in  the  nature  of  criticism,  aaid 
were  put  simply  for  the  purpose  of  drawing  useful 
information  beyond  that  conveyed  in  Mr.  Weaver's 
very  excellent  notes. 

Mr.  John  Brook,  in  moving  a  vote  of  thanks  to 
Mr.  Weaver,  expressed  his  pleasure  ^at  having  seen 
such  excellent  works — works  wliich  were  not  only 
doing  all  that  was  rciiuired  of  them,  but  were  ready 
to  do  11  lot  more.  The  effluent  was  absolutely  clear. 
That  there  had  been  no  extras  over  and  above  con- 
tract price  was  a  unique  feature,  and  the  engineer 
(Mr.  Weaver)  must  have  evinced  exceptional  interest 
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in  the  works.     Everything  liad  been  carried  out  with 
a  view  to  future  developmemt. 

The  votes  having  been  duly  carried, 

iVIr.  Jones  responded,  expressing  tlie  gratification 
he  felt  at  lieing  present  to  inspect  the  works  in  such 
able  company.  With  liim,  such  works  came  to  his 
notice  but  once  in  a  lifetime,  whereas  to  the  members 
of  the  institution  they  were  within  the  ordiiuiry  course 
of  things.  He  was  glad  to  have  heard  the  very  favour- 
able comments  passed,  and  these  but  confirmed  his 
oi)inion  that  the  Gloucester  Rural  District  C'ouiuil 
were  deeply  indebted  to  Mr.  Weaver  for  the  excelhiit 
way  in  which  he  had  executed  the  work  that  had  licm 
entrusted  to  him. 

COUNCIL  MEETING. 

At  a  meeting  of  the  coimcil  of  the  Institution  of 
Municipal  Engineers,  held  in  London  on  Septemlier 
27th,  seven  applicants  were  recommended  for  admis- 
sion to  membership  and  one  for  admission  to  associate 
membershij).  (Under  the  by-laws  these  elections  will 
be  ratified  at  the  next  council  meeting  if  no  written 
objections  are  lodged  within  fourteen  days).  Among 
the  applicants  whose  names  had  been  duly  jiublished, 
ten  were  admitted  to  niemberslilp  and  one  to  associate 
membership. 

The  final  draft  of  the  regulations  to  govern  the 
administration  "of  the  Mutual  Aid  and  Defence  Fund 
was  approved,  and  the  secretary  was  instructed  to 
have  copies  printed  for  circulation. 

The  drafting  of  the  annual  report  of  the  council  was 
pl.iced  in  the  hands  of  the  president  and  secretary. 

'i'ne  programme  of  the  forthcoming  annual  meeting 
will  be  issued  with  the  next  report  of  council  meeting. 

The  next  meeting  of  the  council  will  be  held  in 
London,  on  Wedne.sday,  October  25th. 


City  Council  and  Coal  Prices. — At  Tuesday's  meet- 
ing of  Worcester  City  Council  the  half-yearly  tenders 
for  coal  were  stated  to  be  in  some  cases  practically 
100  per  cent  in  advance  of  pre-war  ratx?s.  The  town 
clerk  pointed  out  that  the  Act  limited  the  price  only 
at  the  pithead,  and  another  Act  was  apjiarently  needed 
to  limit  the  jn-ice  charged  to  consumers.  It  was 
decided  to  call  the  attention  of  the  Local  Government 
Board  to  the  prices,  and  to  ask  the  Government  to 
assist  local  authorities,  by  legislation  if  necessary,  to 
secure  coal  at  reasonable  prices. 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

HA  1!  R  O  W  -  O  N  -  T  H  E  -  H I L  L       URBAN 
DISTRICT  COUNCIL. 

Wanted  in  the  Surveyor's  Deijartment.'a  Clerk  (male 
or  female)  with  a  knowledge  of  figures,  shorthand  and 
typewriting.  Applications,  stating  age,  qualifications 
and  salary  required,  together  with  cojjies  of  testi- 
monials, to  be  sent  to  Mr.  J.  P.  Bennetts,  Engineer 
and  'Surveyor,  Harrow,  on  or  before  12  noon, 
October  16th. 

JOHN  STRACHAN. 

Clerk. 

Harrow.  (3,119) 

COOKHAM  RURAL  DISTRICT  COUNCIL. 
Applications  are  invited  from  gentlemen  over 
military  age.  or  ineligible,  for  the  appointment  of 
Temporary  Highway  Surveyor.  Such  ajipointment 
will  be  for  a  period  of  three  months  certain,  and 
thereafter  subj.ect  to  a  month's  notice  on  either  side. 
The  salary  will  be  at  tlie  rate  of  Two  Guineas 
weekly.  The  candidate  api)ointed  must  be  a  cyclist 
— preferably  a  motor  cyclist — and  ,an  allowance  will 
be  made  for  the  upkeep  of  a  cycle. 

Applications,  endorsed  "Highway  Surveyor," 
stating  age,  experience  and  particulars  ol  appoint- 
ments held,  accomifanied  by  copies  of  not  more  than 
three  testimonials  of  recent  date,  should  reach  me 
by  Tuesday,  the  17th  day  of  October,  1916. 
(By  order) 

T.  W.  STUOHBERY, 

Clerk  to  the  Council. 
Council  Offices, 
1  Park-street, 
Maidenhead. 

Octolier  2,  1916.  (3,118) 

pLERICAL  WORK  or  Book-keeping,  iu  any 
'^  position  of  trust,  required  by  a  good  business 
man.  Good  references;  ineligible;  in  or  near  Guild- 
ford; disengaged.— C.  V.,  c/o  'Smith's  Bookstall,  Rail- 
way Station,  Guildford.  (3,117) 


PERSONAL. 


Mr.  J.  H.  Drew  has  taken  up  his  new  ijosition  as 
borough  surveyor  of  Grantham. 

Mr.  Thonias  McAuliffe  has  been  appointed  sui-veyor 
to  the  Listowei  Urban  District  Council. 

Mr.  E.  F.  Willson,  surveyor  to  the  Kingsbridge 
Rural  Di.strict  Council,  has  been  appointed  surveyor 
to  the  Alresford  Rural  District  Council. 

Captain  W.  Townsend  Fletcher,  Dorsetshire  Regi- 
ment (county  surveyor  of  Dorsetshire),  who  was 
formerly  on  the  staff  of  Mr.  H.  T.  Wakelam,  county 
engineer  of  Middlesex,  for  some  years,  has  just  been 
appointed  to  a  deputy  military  governorship  in 
India. 

Major  W.  H.  Prescott,  Royal  Engineers,  who  in 
civil  life  is  engineer  to  the  Tottenham  Urban  District 
Council,  has,  owing  to  the  illness  of  the  clerk,  stated 
that  he  would  be  willing  to  place  himself  at  the  dis- 
posal of  the  council  if  a  resolution  was  passed  by 
that  body  making  the  request.  This  being  so,  the 
council  have  forwarded  to  the  Secretary  of  State  for 
War  a  request  for  the  release'  of  Major  Prescott  from 
his  military  duties  at  the  earliest  possible  opportunity. 

Mr.  Wallace  E.  Riche,  general  secretary  of  the  Roads 
Imjirovenient  Association,  has,  we  understand,  joined 
the  Artists'  Officers'  Training  Corps,  and  the  council 
have  appointed  Mr.  James  D.  Haworth,  of  the  firm 
of  Major  TuUocii  and  Haworth,  consulting  and  civil 
engineers,  of  28  Victoria-street,  Westminster,  S.W..  as 
acting  secretary  during  his  absence.  Mr.  Haworth 
will  still  continue  in  practice  with  his  firm.  All  Mr. 
Riche's  male  assistants,  both  at  headquarters  and  the 
various  branches,  have  for  some  time  been  on  active 
service.  All  communications  to  the  Roads  Improve- 
ment Association  should  be  addressed  to  Mr.  Haworth, 
at  the  headquarters  of  the  association,  15  Dartmouth- 
street,  Westminster,  S.W. 

OBITUARY. 

Mr.  J.  Ennals.  for  many  years  highway  surveyor 
to  the  Lexden  and  Winstree  Rural  District  Council, 
died  recently,  we  regret  to  state,  somewhat  suddenly, 
at  the  age  of  seventy-five. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  oj  Scetbior  readers 
with  a  view  to  making  the  information  oiven  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRY    HELD. 

Wigan  T.C.  (September  27th.  Mr.  W.  O.  E.  Meade- 
King). — <1S/>15  for  works  of  sewerage  for  the  Pool- 
stuck  and  Worsley  Mesnes  districts. — It  was  stated  by 
the  tovra  clerk  (Mr.  W.  H.  Tyrer)  that  the  proposed 
works  had  become  absolutely  necessai-y  owing  to  the 
condition  of  the  existing  sewers.  The  position  in 
regard  to  sewers  in  Wigan  was  different  from  the 
jiosition  in  most  other  boroughs  in  the  country,  for, 
being  a  mining  district,  the  sewers  could  not  be 
expected  to  last  as  long  as  sewers  would,  say,  in 
South  port  or  in  the  South  of  England.  The  borough 
engineer,  Mr.  A.  T.  Gooseman,  explained  the  plans. 

APPLICATIONS  FOR  LOANS. 
Dudley  T.C. — JJl.l.'iO  for  street  improvement  works. 
Hebden    Bridge    U.D.C.  —  £450    for    an    additional 

rlectrifity  r.ible. 

llford  U.D.C— £10,000  for  electricity  plant. 

Lancaster  T.C. — £28,000  for  the  pui-pose  of  the  gas- 
works. 

Rawtenstall  T.C. — £400  for  additional  switchgear  for 
I  led ricity  purposes. 

LOAN  SANCTIONED. 

Bedford  T.C— £4.072  lor  tlir  electricity  undertaking. 


Municipal  Waterworks  Association. — At  the  fifth 
annual  meeting  of  this  body,  wliich  is  to  bo  held  to- 
day (Friday)  at  the  offices  of  the  IMetropolitan  Watw 
Board,  Savoy-court,  Strand,  London,  W^.C.,  a  paper 
<'ntitled  "  Notes  t)n  the  Defence  of  the  Realm  (Acquisi- 
tion of  Land)  Bill"  will  be  read  by  Mr.  C.  G.  Henzell, 
M.iNSl.c.E.,  waterworks  engineer  to  the  Leeds  Coipora- 
tion,  and  one  entitled  "  Recent  Cases  of  General 
Interest  Affecting  Water  Supply  Undertakings,"  by 
l\Ir.  Walter  Moon,  solicitor  to  the  Metrojiolitan  Water 
Board.     The  chair  will  be  taken  at  2  p.m. 
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Municipal  Work  in  Progress  and  Projected. 


The   Editor   invites   the   co-o. 


'Oration  of   Scbtbtob   readers  u-ith  a  vietc   to   makitii 
head  as  complete  and  accurate  as  possible. 


nj'ormation  given   under   this 


The  following  are  among  the  more  important  pro- 
jected works  of  whicli  particulars  have  reached  us 
during  the  present  week.  ( Jther  reports  will  be  found 
on  our  "  Local  Governmeiit  Board  Inquiries  "  page. 

BUILDINGS. 
Llandudno     U.D.C.— The    engineer,     Mr.     E.     P. 

Steplieiison,  ha.s  nveived  ."nstructions  to  prepare  a 
scheiiio  for  tl;e  provision  of  an  oi)en-air  bathiiii; 
I'luco. 

Nantyglo  and  Blaina  U.D.C. — The  council  have 
accepted  the  reconiniendaton  of  their  representatives 
and  tlie  representatives  of  the  Abertillery  District 
Council  tliat  the  chairuiaii  of  the  Sanitary  Couimittees 
of  iKith  councils,  with  the  respective  medical  officers 
and  clerks,  form  a  committee  to  prepare  a  scheme 
for  a  proposed  isolation  liospital  to  serve  both  dis- 
tricts. The  committee  will  submit  a  report  to  both 
councils  for  consideration. 

HOUSING    AND    TOWN    PLANNING. 

Annfield  Plain  U.D.C.  The  council  have  inforiiud 
the  Durham  County  Council  tliat  they  will  be  pre- 
parerl  to  coninit'nce  a  housing  scheme  as  soon  as  the 
sanction  of  the  Local  Government  Board  can  be 
obtained  to  a  loan. 

MOTOR  TRANSPORT. 

Millom  U.D.C— Tlu  i,  nl,  r  of  Robey  &Co.,  Limited, 

at  C')7ti,  has  been  acccpi.d  tor  the  supply  of  a  steam 
waynM. 

Newark  T.C. — A  steam  traction  engine  and  two 
trailers  are  to  be  purchased  for  the  haulage  of  road 
materials. 

Tynemouth  T.C. — It  was  reported  that  the  town 
clerk,  in  the  usual  cdurse,  made  applicatiim  to  the 
"  priority  branch  "  of  the  Ministry  uf  Muniti<ius  for 
a  certificate  [ireparatury  l.i  an  appli<atiiin  being  sent 
to  the  Local  Government  Board  for  sanction  to  borrow 
CI. 500  for  the  purchas<-  of  a  new  fire  engine.  The 
reply  of  the  Ministry  of  i^funitions  suggested  that  a 
second-hand  fire  engin<>  was  good  enough,  and  that  the 
town  council  should  art  accordingly.  The  Watch 
Committee  reporte<l  that  they  now  had  the  tenders  in 
hand  for  the  pri)|>nsed  mw  engine,  and  they  were 
determined  that  they  would  either  have  a  new  engine 
vr  make  what  they  had  '|o. 

PARKS    AND    OPEN    SPACES. 

Llandudno   U.D.C— Tho  council  have  accepte<l  the 

tender  of  M,-.  S.  Hall,  at  e(>50,  for  the  construction 
of  tlie  .-.'<-ond  nine  lio!,.-  of  the  munieipal  golf  course 
at  Maesdu. 

REFUSE    COLLECTION    AND    DISPOSAL 

East  Ham  T.C— Tin  borough  engineer,  Mr.  E.  W. 
Birch,  lias  been  author! -•■(!  to  purchase  a  magnetic 
separator  for  the  purpo-c  of  abstracting  metals  from 
the  clinker  refuse. 

Worcester  T.C. — The  Streets  Committee  advise  that 
the  collecting  of  refuse  )iaper  should  not  be  under- 
taken by  the  city  council,  but  should  be  left  to  private 
enterprise.  They  alsft  recommend  the  sale  by  the 
various  departments  of  the  useless  refuse  paper  they 
have  in  their  officer. 

ROADS    AND    MATERIALS. 

Bristol  T.C— Tlie<iiy  vugincer.  Mr.  L.  .S.  McKenzie, 
has  received  instructions  from  the  Watch  Committee 
to  whiten  pavements  and  lamp  standards.  In  the 
course  of  a  discussion  of  the  matter  at  the  Sanitary 
Committee,  'Slv.  King  suggested  that  paint  should  be 
us<'d  ;  it  would  not  wash  off  by  rain.  The  city  engi- 
neer said  there  was  a  distemper  which  would  not 
wash  off.  Mr.  R.  C.  Stephens  asked  if  a  luminous 
paint  could  be  used.  Tlie  city  engineer :  I  have  tried 
a  luminous  paint  in  front  of  the  Victoria  Rooms  and 
on  Redland  Green,  and  I  do  not  think  it  is  a  success. 
I  do  not  know  whether  there  is  a  better  paint.  I 
have  had  a  quotation  at  £5  10s.  a  gallon,  which  is 
rather  a  stiff  price  for  |)aint. 

Carlton  U.D.C— The  Local  Government  Board  wrote 
refusing  their  sanction  to  the  council  to  borrow  £300 


for  the  purchase  of  four  lunises  for  the  im]U'ovement 
of  Main-street,  on  the  ground  that  it  was  not  a  case 
of  pressing  necessity,  or  for  public  health,  or  war 
requirements.  The  ipiestion  of,  puriliaso,  lof^other 
with  a  recommendation  of  the  Works  and  W  a,\  ^  Com- 
mittee  that  LM-TO  be  offered  for  some  property  ni  .Main- 
stri'et,  was  accordingly  deferred. 

Chelmsford  T.C— The  tender  of  Mr.  B.  II.  Hale,  of 
lvoinf<n-d,  at  t'M,  has  been  accoptc<l  for  the.  kerbing 
of  <ertain  main  roads. 

Cork  CC — The  town  council  have  been  requested  by 
the  county  council  to  lay  asjihalt  or  wooil  paving  in 
the  street  behind  the  court-house. 

Coventry  T.C. — It  is  proposed  to  purdiase  land  at  a 
cost  of  £337  for  the  purjiose  of  making  an  approach 
road  from  the  Stoke  Heath  housing  site  to  North- 
street. 

Devon  CC— As  the  r.'sult  of  an  interview  which  the 
cU-rk  had  with  the  Road  ISoard,  it  was  stated  that  the 
board  had  made  an  additional  grant  to  the  council 
..f   £4,818. 

Dewsbury  T.C. — The  Corporate  Property  Committee 
reeoniiiiend  the  town  <-oiinciI  to  purcliase  certain  pro- 
l>crti('s  between  Wclliiii;ton-road,  Webster  Hill,  and 
(11(1  Westgate  for  a.  widening  iiuprovenient. 

Easington  R.D.C— It  has  been  decided  to  co-operate 
with  Hartlepool  Town  Coimcil  in  the  nmtter  of  the 
Durham  coast  road  .scheme,  to  the  extent  of  forward- 
inir  a  report  to  the  Lo<>al  Government  Board. 

East  Grinstead  U.D.C— The  council  have  agreed  to 
a  widening  srln-iiie  of  (In-  road  at  Felbridge,  j)rovided 
tile  Godstoue  Rural  District  Council  agree  to  pay  half 
the  cost. 

Erith  U.D.C — The  Road  Board  have  promised  to 
contribute  tl.tKK)  towards  tiie  cost  of  reiiairiiig  Abl^ey- 
road. 

Godstone  R.D.C — To  tlie  Highways  and  Geneial 
Purposes  Committee  the  surveyor,  Mr.  G.  E.  Crowter, 
reported  that  the  wwrks  carried  out  on  behalf  of  th« 
Road  Board  at  Aldershot  had.  been  completed.  In 
connection  with  the  work,  workmen's  wages  had  been 
savt-<l  to  thi-  extent  of  £120,  and  the  hiring  of  the 
tractor  had  brought  in   £200. 

Lancaster   T.C— A    portion   of   East-road   is   to  be 

rilaid,  at  an  estimated  cost  of  t2,223. 

Mutford  and  Lothingland  R.D.C— A  letter  has  been 

rec<'ived  froiii  tile  contractors  for  granite  stating  they 
regretted  that,  in  the  circiiiii-.lancis  due  t<i  the  war, 
they  would  not  consider  iIkiiimKcs  liable  iinfU'r  exist- 
ing contracts  which  terminate  on  March  .'il,  1917,  in 
the  event  of  failure  to  supply  granite  to  the  council. 

Portland  U.D.C— It  has  been  agree<l  to  obtain  a 
quantity  of  granite  frcmi  the  Channel  Islands  at  a 
freightage  of  Hs.  (id.  ]icv  ton,  an  advance  of  Is.  [ler 
ton  upon  the  freight   paid  hitherto. 

Stockton  R.D.C  -The  highways  surveyor,  Mr.  W. 
Ileslop.  ifporlcd  that  after  consulting  with  the  chair- 
man he  had  placed  the  council's  10-ton  road  roller  at 
the  disposal  of  the  Road  Board  for  the  use  of  the 
military  authorities  in  France.  The  board  had  agreed 
to  replace  the  roll<'r  with  a  new  one  as  soon  as 
practicable. 

Tottenham  U.D.C -A  sum  of  £14  has  been  voted 
to  be  spent  in  providing  oil-skin  coats,  south-west«rs,' 
and  leggings  for  ihv  roadmen. 

West  Ham  T.C. — The  town  council  have  agreed  con- 
ditionally to  carry  out  the  proposed  extension  of 
Newland-street,  Silverfown,  for  the  Port  of  London 
Authority,  for'  the  sum  of  £1.145. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Ardsley  U.D.C — The  surveyor,  Mr.  .J.  Morley,  has 
lieen  instriu-ted  to  siilunit  a  scheme  for  putting'down 
an  electric  pump  at  the  Brodilley  sewage  works. 

East     Grinstead     R.D.C— The    surveyor,    Mr.     C. 

Turton,  submitted  a  report  on  the  repairs  to  the  filter 
beds  at  the  outfall  works,  and  it  was  agreed  that  steps 
be  taken  to  acquire  the  additional  1  acre  of  land,  as 
agreed  with  the  military  authorities,  with  a  view  to 
the  present  works  being  continued  pending  the  con- 
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sideration  of  a  scheme  for  reconstruct iiig  the  works. 
It  was  also  decided  that  the  surveyor  sliould  jirepare 
plans  tor  the  reconstruction  of  the  Foi'est  Row  sewage 
disposal  works. 

Epsom  R.D.C. — The  council  will  consider  at  the 
next  meeting  jiroposals  with  respect  to  the  boun- 
daries of  land  to  lie  conveyed  to  the  council  with  the 
sewage  works. 

Mutford  and  Lothingland  R.D.C. — Plans  and  esti- 
mates have  liecn  approved  of  .sewer  extension  works. 

Skipton  R.D.C— The  surveyor,  Mr.  A.  Rodwell. 
re[)0rl,ed  tliat  they  had  had  complaints  from  tlie 
Kivers  Board  as  to  tlie  effluent  from  tlie  Ghisl>inn 
.,ewage  works.  He  had  written  the  Rivers  Board 
that  the  price  of  aluminoferric  was  very  high,  and, 
taking  into  consideration  the  indifferent  results  they 
had  been  getting,  he  suggested  that  they  sliould  sus- 
pend chemical  treatment  for  a  time,  or  until  condi- 
tions became  normal.  He  HM-rivcd  a  reply  from  the 
chief  inspector  (Dr.  H.  M-hIi.iii  Wil.son)  recommend- 
ing the  use  of  lime  at  presint  instead  of  aluminoferric. 
It  would  take  a  little  more  trouble  to  add  the  lime, 
but  they  should  get  quite  as  good  results.  It  was 
decided  that  the  sui-veyor  should  lic  into  the  matter 
and  get  prices   for  liiur-mixing  jilant. 

WATER,    CAS,  AND  ELECTRICITY. 

Bangor     U.D.G. — .\     Provisional    Order    has    been 

sanctioned  providing  for  the  purchase  of  additional 
land   for  gasworks  extension. 

Blackpool  T.C.— New  plant  is  to  be  instalh-d  at  the 
gaswoi-ks  at  an  estimated  cost  of  £1.801). 

■  Finch  ley  U.D.C.— The  Gas  Light  and  Coke  Com- 
jiany  have  announced  that  the  piice  of  gas  for  street 
lighting  (except  where  a  fixed  annual  charge  is  made 
under  contract)  has  been  reduced  from  2s.  lOd.  to 
2s.  8d.  per  1,000  cub.  ft.,  as  from  the  .Tune  quarter, 
1!)1G. 

t-ort  Glasgow  T.C.— The  town  C(juncil  have  decided 
to  jiromote  a  Provisional  Ordei-  tor  <ilitaining  the 
powers  nece.ssary  to  raise  the  embankment  at  Aueheai- 
dores  reservoir,  in  tiie  parish  of  Kilniaeolm  ;  to  abstract 
water  from  Cunston  Burn  and  Bogside  Burn ;  to 
construct  additional  filters  at  Parkhill;  and  for  any 
other  purpose  connected  with  such  works.  Tlie  sclieme 
is  estimated  to  cost  e20,<MM).  and  to  give  an  increased 
water  supply  et]ual  to  fifty  days  for  the  whole  burgh. 

Richmond  (Yorks)  T.C.— The  Water  Committee  have 
been  autliorised  to  <'oiistruct  a  storage  reservoir,  at 
an  estimated  c^st  of  ,t6(H). 

St.  Austell  R.D.C. — The  question  of  improving  the 
water  siiii|ily  al  Abiunt  Charles  and  Charlestown  has 
been  refencd  to  tlie  Water  Committee. 

Southampton  T.C. — It  is  proposed  to  relay  electric 
caliles,  at  an  estimated  cost  of  £3(X>. 

Sunderland  T.C. — .Vn  important  scheme  for  the  ex- 
tension iif  the  I'lertricity  works,  which  is  estimated 
to  cost  C45,2-)6,  will  be  submitted  to  the  town  council. 

WItham  U.D.C. — Owing  to  the  large  waste  of  water 
and  the  heavy  cost  of  pum]iing,  the  council  have 
referred  the  question  of  the  payment  by  meter  for 
water  other  than  that  used  for  domeistic  purposes    to 

the  Waterworks  Cnmiiiittee. 

MISCELLANEOUS. 

Egham  U.D.C— It  was  reported  tliat  the  council- 
were  hiking  every  ste|i  in  their  power  to  meet  the 
wislies  of  the  po|julation  as  regards  the  cleaning  of 
watercourses  so  as  to  jirevent  flooding.  Many  of  the 
watercourses  were  in  a  very  bad  state,  and  it  was 
estimated  it  would  cost  about  £2,000  to  clear  them 
thoroughly  to  a  uniform  fall.  As  a  first,  step,  the 
council  had  decided  to  deal  with  the  Blilton  Park 
district  and  to  lay  a  new  drain  from  Egham  Hill  to 
Langham  Pond  to  relieve  the  area  between  the  town 
and  Stronde. 

Liskeard  R.D.C— Mr.  .1.  11.  Sobey,  surveyor  for  the 
southern  division,  who  has  held  office  since  the  forma- 
tion of  tlu'  <imiiiil,  and  juior  to  that  under  the  old 
highway  board,  wiote  that  he  could  not  accept  the 
loundl's  offer  to  increase  his  salary  by  £25,  making 
it  up  to  £145.  He  asked  that  he  be  ])ut  on  an  equal 
mileage  basis  with  the  northern  division  sui-veyor. 
which  would  bring  iiis  salary  up  to  £170.  He  had 
given  three  months'  notice,  which  would  expire  on  the 
8th  inst.  After  a  short  discussion  the  matter  was 
adjourned  for  a  month  on  the  understanding  that  if 
the  council  would  not  accede  to  his  request  he  should 


remain  in  ofTice   until  Christmas  al   the  rate  of   £170 
)ier  annum. 

Torquay  T.C.  —  A  sjiecial  report  by  the  deputy 
borough  surveyor,  relative  to  the  proposed  works  at 
the  Torre  Abbey  foreshore,  expressed  the  opinion  that 
the  placing  of  boulders  at  the  toe  of  the  wall  would 
not  meet  the  case,  and  recommended  that  the  best 
method  to  overcome  the  difficulty  was  by  constructing 
a  series  of  concrete  steps  similar  to  the  bathing  plat- 
forms already  existing.  This  opinion  was  supported 
by  the  borough  surveyor,  Mr.  H.  A.  Garrett,  with 
whom  he  had  communicated.  Special  consideration 
should  be  given  to  the  questions  of  scarcity  of  labour 
and  abnormal  costs  of  materials  in  coming  to  a  decision 
as  to  carrying  out  tlie  work.  The  matter  was  care- 
fully considered  by  the  committee,  and  it  was  resolved 
tliat  an  ajiproximat©  estimate  of  the  cost  of  this  work 
lier  100  ft.  be  prepared,  and  that  the  matter  be 
referred  to  the  council  to  determine  what  length,  if 
any,  sliall  be  done. 


L.G.B.  INQUIRY  EXPENSES. 


THE  LOCAL  AUTHORITY'S  SHARE. 

At  the  last  meeting  of  Chiiiping  Sodbury  Rural  Dis- 
trict Council  the  clerk  stated  that,  in  accordance  with 
instructions,  he  had  written  to  the  Local  Government 
Board  asking  how  they  arrived  at  £7  Os.  8d.  as  the 
cost  of  an  inquiry  held  with  reference  to  an  applica- 
tion to  benow  money  for  the  purchase  of  Bnry-hill 
quarry,  and  had  received  a  reply  stating  that  part  of 
the  salary  of  the  inspector  was  always  included  in 
any  ca.se  of  inquiry  which  might  arise  through  the 
application  of  a  local  authority.  The  charge  also 
included  the  inspector's  first-class  railway  fare,  motor 
hire,   and   hotel   accommodation   in   Bristol. 

The  council  agreed  to  pay  the  bill. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C. ,  price  5s.). — Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
book. — SoufhpoH  Guardian. 

Edinburgh's  Reduced  Gas  Bills.— Official  figures 
supplied  by  the  Edinburgh  and  Leith  Gas  Com- 
missioners show  that  during  the  period  in  which  the 
Summer  Time  Act  was  in  force  there  was  a  reduction 
in  the  output  of  gas  of  41,000,000  cub.  ft.  It  repre- 
sents a  reduction  of  8  per  cent  comiiared  witli  the  same 
period  of  last  year,  and  the  saving  to  the  consumers 
is  £7,(lt)0. 

Trout  Fishing  and  Tar-sprayed  Roads. — At  the  meet- 
ing I'ecently  of  the  Conway  Fisheries  Board  complaint 
was  made  that  the  past  fishing  season  had  been  a 
very  poor  one,  and  it  was  asked  whether  the  tar- 
s)iraying  of  the  ro\ids  by  the  Carnarvonshire  County 
Council,  or  the  laying  down  of  tar-macadam,  had 
anything  to  do  with  tliis.  The  watcher  replied  that 
lie  took  particular  notice  of  the  tar-sin-aying  in 
Bettws-y-coed,  Capel  Curig,  and  Dolwyddelan,  and 
he  had  not  seen  any  bad  results,  because  there  was 
))lenty  of  ^vater  in  the  river.  Mr.  Thos.  Grifl[ith 
l>ointed  out  that  the  trout  fishing  was  also  poor  in 
the  lakes,  and  tliat  could  not  be  due  to  tar-spraying 
the  roads. 

Edinburgh  and  Electric  Tramways. — A  report  pre- 
pared b\'  Mr.  A.  H.  Canipl>ell,  the  city  engineer,  in 
eoiisidtation  with  two  Engli.sh  officials,  answers  in 
the  affirmative  the  question  "whether  a  new  system 
of  tramways  could  be  running  in  Edinbuigli  six  hours 
after  ii)idnight  on  June  30,  1919,  without  the  city 
having  received  any  facilities  froui-  the  Edinburgh 
and  District  Tramway  Company."  The  adoption  of 
the  overhead  system  is  recommended  as  the  cheapest 
and  most  convenient,  and  as  the  one  which  would 
lend  itself  not  only  to  extensions  into  the  country, 
but  also  to  linking  up  with  the  existing  electric 
systems  of,  Leitb  and  Musselburgh.  For  Princes- 
street  it  is  recommended  that  before  introducing  the 
conduit  system  there  overhead  wires  should  he  in- 
stalled on  the  south,  or  Garden,  side  of  the  street. 
wliere  they  will  lie  largely  hidden  by  the  foliage  of 
the  trees.  If,  after  jiractical  exiievieiice  of  that,  the 
citizens  make  up  their  minds  not  to  have  it.  the 
overhead  can  l>e  taken  down  and  the  conduit-  intro- 
duced. It  is  emphatically  declared  that  it  is  not 
advisable  to  continue  the  cable  tramways  for  the  city 
or  for  any  part  of  it  after  the  expiry  of  the  tramw-ay 
lease. 


October  G.  UUtJ. 
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The  town  of  Stowni^ukot  is  sitxiatod  on  the  old 
turnpike,  now  the  main,  road  between  li)swich  and 
Bury  St.  Edmunds,  tw.lve  miles  from  the  former 
town  and  fourteen  from  the  latter.  The  princijial 
works  in  the  town  and  adjacent  country  are  leatiier 
belfinfr  works,  leather  works,  chemical  works,  iron 
foundry,  engineering  works,  and  a  lartre  nui!tin;j 
industry. 

GENERAL  STATISTICS. 

Area,   1,033  acres. 

The  population  in  UtOl  was  4,162;  aiul  in  I'Jll  liad 
reache<l   4,ia0. 

In  1915  the  number  of  inhabited  hou.*i'S  was  1,072, 
and  the  rateable  value  £16.513. 

A  Id.  rate  brings  in  C"i5.  Tbe  urban  rate  is  now 
4s,  6d.  in  tlie  £  and  the  poor  rate  5s,  4<1,  in  tlio  ii. 

Loans  outstanding  March  31,  1916:  For  sewerage, 
£5,488  8s,  lOd,;  for  depot  erection,  £8()0;  cemetery 
and  surplus  land,  £598  4s.  lid.;  total  indebtedness, 
£6,886  13s.  9d. 

R()AT)S. 

The  length  of  subsidisod  road^  proiK),-;ed  to  Ik;  made 
main  is  3  miles  1  furlong  2  chains,  and  the  council 
receive  a  grant  of  C32II  per  annum  from  the  Kast 
Suffolk  County  Council  towards  their  mainlonance. 
The  whole  of  the  al>ovc  length  has  a  granite  surfa<'e. 
with  the  exception  of  400  yards,  which  is  surfaced 
with  Wymondhaui  flints.  The  length  of  other  roads 
is  3  miles  6  furlongs  2  rlmius,  and  private  roads  not 
made  up,  5  furlongs.  The  total  length  of  all  roads 
in  the  urban  district  ;>  7  miles  4  furlongs  4  <-liain,'i, 
Tlie  Ipswich  and  Bury  road  is  a  through  road  to 
Newmarket  and  Cand>ii<l_'e,  ajid  has  to  carry  a  con- 
siderable amount  of  trallic  and  hauling. 

The  Private  Streets  Works  Act  was  adopted  in  May, 
1912,  At  present  the  r.Mds  are  not  made  u|),  the  work 
being  left  in  alieyance  owing  to  tlie  war, 

SEWKRAOE, 

Schemes  were  pre|)ared  by  Messrs,  I'olhud  and 
Tingle  in  1893.  In  18tw  the  council  decided  to  join 
the  East  Stow  Rural  Di.-trict  Council  for  a  joint  sewer- 
age scheme,  which  had  lieen  prepared  by  Messrs,  John 
Taylor,  Sons  &  Santo  Crinn),  for  the  disposal  of;  the 
sewage  of  the  urban  [lart  (jf  the  adjoining  parishes  of 
Stowupland  and  Combs.  In  that  year  main  intercept- 
ing sewers  were  laid  north  and  south  of  the  town, 
parallel  to  the  River  Gipping,  to  intercept  the  high- 
level  sewers  from  dis<-li,nrging  into  the  river.  Very 
bad  ground  w'as  encountered  on  the  Stownuirket  side. 
The  total  length  of  this  .-ewer  was  I.42()  yards,  and 
the  cost  of  laying  was  C.').219.  The  iiojiulation  was 
taken  at  5,000  persons  in  the  urban  di.<tricl  and  the 
sewage  20  gallons  per  head  per  day.  giving  a  daily 
dry-weather  flow  of  KKi.ooo  gallons  per  twenty-four 
hours.  The  whole  of  the  sewage  has  to  be  i)unii)ed  up 
to  the  sewage  farm.  The  council  paid  the  East  Stow 
Rural  Di.strict  Council  five-sixths  of  the  cost  of  the 
pumping  .station,  machinery,  rising  main,  land  aixl 
buildings,  and  they  borrowed  a  total  sum  of  £11,500. 
The  machinery  cost  £1.Hhi.  pumping  station  site  £240, 
30  acres  of  land  £1,700.  The  total  length  of  .sewers 
in  the  urban  district  is  41  miles. 

In  1902  the  author,  a-  surveyor  to  the  council,  re- 
ported on  the  condition  of  the  main  intercepting 
sewer,  and  advised  th<-  construction  of  manholes  in 
places  of  the<existing  lamp-holes,  and  also  sealing  the 
manhole  covers  and  providing  ventilating  shafts  30  ft. 
high.  Special  tackle  was  ahso  constructed  to  deal 
with  the  blocking  up  ot  the  sewer.  This  consisted 
of  winches,  steel  ropes  and  steel  buckets  from  6  in. 
to  12  in.  in  dianiet<^'r.  also  circtdar  brushes  of  the 
,same  diameter,  1,610  ft,  of  sewer  was  cleaned  out 
at  a  cost  of  .£39  17s,  6d.  Tlie  author  has  reconstructed 
1,590  yards  of  old  high-level  and  low-level  butt  pipe 
sewers,  at  a  cost  of  £1„')80,  The  total  length  of  butt 
pipe  sewers  in  the  district  at  the  present  time  is  about 
1,900  yards,  and  of  brick   sewers   1,440  yards. 

In  1913  a  scheme  wa-  prepared  to  deal  with  the 
,surfac«-  water  and  a  ijoition  of  the  old  .sewers,  at  a 
cost  of  £2,500.  The  Lf«;al  Government  Board  were  not 
satisfied  that  the  scheme  would  deal   with  the  wliole 

•  From  a  paper  submitted  at  an  Eastern  Sub-District 
(Norfolk.  Huffolk.  ami  fambrirlce)  meetiiie  of  the  Institution 
of  Municipal  and  County  Eiitfineers'  held  at  Stowmarket  on 
Haturday  last. 


trouble.  In  the  same  year  Mr.  G.  jNIidgley  Taylor, 
M.iNST.CK.,  was  asked  to  report  on  the  whole  of  the 
sewerage  system,  and  also  on  the  plans  prepared  by 
the  author.  The  scheme  was  approved,  with  slight 
alterations,  and  it  was  decided  to  embody  the  whole 
of  the  sewers  in  the  amended  scheme  after  conferring 
with  the  Local  Government  Board.  A  further  scheme 
is  being  prepared  by  the  author  and  Mr.  G.  Midgley 
Taylor,  m.inst.c.e.,  has  been  appointed  consulting 
engineer.  The  work  is  left  in  abeyance  owing  to  the 
war.    The  cost  was  estimated  at  about  £6,000, 

SKWAGE    FARM    AND    PUMPING    PLANT. 

The  wiiolc  of  tiie  sewage  from  the  Stowmarket  urban 
district  and  Stowupland  rural  district  gravitates  to 
the  main  pumping  station,  with  the  exception  of  the 
Ipswich-roail  sewer  in  the  urban  district,  which  gravi- 
tates to  the  electrical  pumping  station  at  Combs,  in 
the  rural  district,  and  together  with  the  Combs  sewage 
it  is  then  pumped  back  to  Stowmarket.  thence  it 
Hows  to  the  main  pum)(ing  station.  Night  storage 
is  provided  for  the  niirhl  flow  of  sewage  in  all  three 
districts,  which  comiuises  30-in.  and  24-iu.  cast-iron 
pipes.  In  Stowmarket  4.000  cubic  ft,  was  allowed  lor 
tlie  night  store.  The  sewage  is  then  pumped  up 
through  an  U-in,  rising  main,  3,000  ft,  in  length. 

The  pumping  plant  is  in  dupli'-ate,  and  consists 
of  two  gas  engines  with  three-throw  piumps  (which 
were  each  sold  to  give  twenty-two  maximum  b,h,p, 
on  town  gas  and  185  on  suction  gas,  and  to  nm  at 
180  revolutions  per  minute).  In  1913  the  author 
advised  the  erection  of  a  suction  gas  plant,  and  in 
1911  a  24-h,p,  gas  plant  was  installed,  at  a  cost  of 
£l.'i3  Gs, :  the  cle<-tric  ignition  to  each  engine  cost 
£31  5s,.  and  the  building  cost  £58,  In  the  first  year 
tlie  plant  ,<avtHl  £.50,  In  1915  the  total  cost  to  run 
the  su'ition  gas  plant  was  £91  19s.  7d,.  and  to  run  it 
on  town  gas  wcudd  have  cost  £173. 

IOa<'h  engine  is  designed  to  lift  70  cubic  ft.  per 
minute,  and  when  tested  they  each  threw  26,520  gallons 
per  hour  against  a  head  of  90  ft.,  including  friction. 

The  sewage  [lasses  through  two  tipwanl  filters,  si/yC 
20  ft,  by  16  ft.  by  4  ft.  3  in.  and  4  ft.  7  in.,  and  is 
filtered  ill  rough  .shingle  before  it  flows  on  to  the  land. 
Th-'  sludge  is  run  off  from  time  to  time  into  trenches 
22  yards  long,  4  ft.  wide  and  4  ft.  deei).  About  800 
cubic  yards  of  sludge  was  disposed  of  in  1915,  and 
about  98.254,000  gallons  of  sewage  and  surface  water 
was  iiumped  up  on  to  the  farm  from  the  three  dis- 
tricts. The  area  <if  the  farm  is  30  acres,  and  the  crojis 
grown  arc  beet  and  osiers. 

The  committee  kept  their  own  horses,  but  the  author 
advised  putting  the  work  out  to  contract,  which  is 
now  done  on  a  sche<lnle  of  prices.  Last  year  the  prices 
were  inciea.sed  15  pi'r  cent.  The  saving  effected  in 
putting  the  work  out  to  contract  was  about  £70. 

The  Combs  and  Stowupland  sewerage  schemes  were 
designed  by  Messrs.  J.  Taylor,  Sons  &  Santo  Crimp,  in 
1896.  Tiie  pumping  station  and  sewers  at  Combs  cost 
£1,272,  The  electric  pumps  were  installed  in  1900  by 
JNIr,  Napier  Prenti<'e.  engineer  to  the  Suffolk  Electri- 
city Supply  Company.  Limited;  they  consist  of  three- 
throw  plunger  pumps,  4  in.  diameter,  6  in,  stroke; 
each  pump  delivers  55  cubic  ft.  against  a  head  of 
30  ft.  Tlie  pumps  are  coupled  direct  to  series  wound 
motors  with  wornigear  reduction,  the  motors  running 
500  revolutions  jier  minute  and  the  pumps  alx)ut  50 
revolutions  jicr  minute.  The  cost  of  the  pumjis, 
motors  floats  and  automatic  switchgcar  was  £431  in 
running  order.  The  Stowupland  sewerage  scheme  cost 
the  East  Stow  Rural  District  Coimcil  £3.728.  The 
total  cost  of  the  two  schemes  was  £5,tHX). 

OSIER   CROP.- 

In  1915  the  6  acres  of  osiera  cost  £25  13s,  4d,  to  hoe, 
to  cut  3s.  6d.  per  score  bunches  tied  42  in,  round. 
There  were  1.107  bunches  on  the  6  acres.  The  cost 
to  jilant,  double  digging,  is  2s,  3d,  per  rod  ;  setts  13  in. 
long  are  planted  14  in,  liy  16  in.  apart,  or  about  19,000 
to  the  acre.  One  bmicli  42  in.  round  will  make  l.tXK) 
s<;tts.  Two  men  will  plant  half  an  acre  in  a  day,  and 
one  man   will  cut  3,0<J0   setts  in  a  day. 

In  1914  the  6  acres  cost  £21  and  were  .sold  for  £48. 
The  highest  price  given  for  the  6  acres  of  osiers  was 
£96.  The  author  has  made  a  clear  profit  of  £84 
on    16   acres  of  osiers  and    beet.      He  has  planted 
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3  acres  of  osiers  since  lie  took  charge  of  the  farm  in 
1902,  and  has  replanted  3  acres. 

BEST. 

[n  1910  the  cost  to  grow  11  acres  of  beet  was 
£-15  12s.  Id.,  and  the  cost  to  pull  and  cart  them  with 
the  carriage  was  £57  3s.  7d.  There  were  152  tons  10 
ewt.  on  the  11  acres,  which  sold  for  £111  10s.  9d.,  and 
the  expenses  were  £102  15s.  8d.,  profit  £8  15s.   Id. 

In  1914  the  crop  cost  £54  18s.  7d.  and  was  sold  for 
£63;   profit,  £9  18s.  7d. 

CULTIVATING   CONTRACT. 

TJiis  contract  was  for  three  years,  commencing  May, 
1913. 
Plougliing  at  per  acre— not  less  than  IJ  ac. 


per  (lay  and  not  less  than  5  in.  deep 

Ridging  per  acre  30iu.  apart 

Harrowing  or  croniing,  2  horses 
Rib  rolling  „ 

Light  rolling  1  horse 

Horse  hoeing  ,, 

'  Drilling  corn 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


17/6 
12/- 
1/8  per  ac, 
1/9      „ 
1/2      „ 
1/2      „ 
1/2      „ 
2/-       „ 
2  horses,  man  and  plough  at  per  day  ...     12/- 

„         man  and  tumbril       10/6 

1     „  do.  7/6 

Ploughing  without  breast,  1  horse  and  plough       9/6  per  ac. 
Ploughing  between  ridges      4/-       „ 

15  per  cent  increase  was  allowed  in  1915.  This 
contract  expired  in  June,  1916. 

The  land  is  periodically  ^team  cultivated  12  in. 
deep,  and  the  contract  pricfe  is  12s.  per  acre  done 
twice,  but  it  does  not  include  the  coal  and  carting  of 
water.  Inclusive  of  coal  and  water  the  price  works 
out  at  22s.  per  acre,  the  amount  of  coal  used  on  11 
acres    being   2i    tons. 

WATERWORKS. 

iThe  waterworks  belong  to  Messrs.  Greene.  King  & 
Sons.  The  water  is  pumped  from  two  Ijorings  in  the 
chalk,  the  capacity  of  the  reservoir  is  20t),0(X)  gallons. 
The  charges  are  based  on  the  rateable  values  of  the 
properties.  The  hydrants  are  the  property  of  the 
council.  In  1905  the  council  decided  to  negotiate  for 
the  purchase  of  the  waterworks,  and  Mr.  H.  Miller, 
M.iNST.c.E.,  of  Ipswich,  was  called  in  to  report  on  the 
works  and  their  value,  and  the  purchase  price  was 
fixed  at  £9,500.  The  council  made  application  to 
the  Local  Government  Board  to  borrow  £10,(100,  and 
Mr.  R.  H.  Bicknell,  m.insi.c.e.,  held  the  inquiry  in 
March  1907.  The  loan  was  sanctioned,  but  the  coimcil 
decided  not  to  purchase.  At  that  time  the  company 
were  paying  a  5  per  cent  profit. 

GASWORKS. 

The  gasworks  are  the  property  of  a  limited  com- 
pany, Jn  1913  the  council  entered  into  a  seven  years' 
contract  for  £266  13s.  for  lighting  the  town.  The 
lamps,  ninety-four  in  nuudier,  are  lighted  from  August 
15th  to  May  15th— 78  ordinary  lamps  half  an  hour 
after  sunset  to  11.15  at  night,  and  sixteen  permanent 
lamps  half  an  hour  after  sunset  till  half  an  hour 
before  .lunrise.  Additional  lamps  are  charged  at 
£2  8s.  3d.  and  £4  7s.  per  .annum  respectively.  The 
ordinary  lamps  are  80  candle  power  and  the  per- 
manent lamps  100  c.p.  All  lamps,, standards,  pipes 
and  fittings  are  the  property  of  the  gas  company,  who 
have  to  renew  all  lanterns,  burners,  pipes  and  stan- 
dards, and  keep  them  clean  and  in  perfect  order.  Since 
the  outbreak  of  war  the  company  have  generously 
met  the  council,  and  have  reduced  the  contract  price 
of  £275  to  £90.  The  price  of  gas  is  4s.  7d.  per  1,000 
—which  will  probably  be  increased. 

electric  light. 
The  electric  light  works  are  owned  liy  the  Suffolk 
Electricity  Supply  Company,  and  the  charges  per  imit 
vary  from  8d.  to  Id.,  according  to  the  amount  used. 
The"  voltage  has  been  recently  altered  from  100  to  200, 
which  necessitated  the  altering  of  all  lamps;  the 
company  paid  half  the  cost  of  the  new  lamps,  taking 
the  old  ones  back.  Recently  the  works  have  been 
considerably  improved  and  a  new  plant  has  been 
installed. 


Housing  and  Town  Planning  in  Wales. — Steps  are 
being  taken  by  various  local  authorities  to  improve 
housing  conditions  in  certain  portions  of  the  Mon- 
mouthshire Eastern  Valleys,  and  the  urban  authorities 
of  Pontypool  and  Blaenavon  have  decided  to  prepare 
town  planning  schemes  "  to  become  operative  at  the 
earliest  opportunity." 


Coalville  U.D.C.  —  The  council  on  Tuesday  de- 
cided to  invite  landowners  »f  the  district  to  state 
upon  what  terms  they  would  sell  land  for  the  erection 
of  workmen's  houses,  and  to  inform  the  Local  Govern- 
ment Board  that  after  the  war  the  works  they  pro- 
posed to  carry  out  included  the  erection  of  fifty  work- 
men's dwellings,  various  sewerage  items,  and  a  sup- 
plementary water  supply. 

Eastbourne  T.C.— A  provisional  list  has  teen 
approved  of  iiublic  works  which  it  is  proposed  to 
carry  out  at  the  conclusion  of  the  war.  One  scheme 
is  for  a  w^itie  coastal  road  between  Eastbourne,  Bex- 
hill,  and  Hastings,  the  cost  of  which,  it  is  hoped, 
will  be  borne  mainly  by  the  Government. 

GoLCAR  U.D.C— iThe  clerk  has  been  instructed  to 
forward  to  the  Local  Government  Board  particulars 
of  works  proposed  to  be  executed  after  the  war.  The 
chairman  said  the  chief  works  would  Ije  the  East 
Ward  sewerage  scheme  and  the  extension  of  the 
Crimbl©  .sewage  works. 

Hanwell  U.D.C— The  surveyor,  Mr.  S.  W.  J. 
Barnes,  has  been  instructed  to  include  in  the  pro- 
jio'sed  works  the  underground  convenience  in  the 
Broadway,  the  isolation  hospital,  wood -paving 
margins  of  Uxbridge-road,  and  the  making-up  of 
roads  for  which  material  had  not  been  obtainable 
during  the  war. 

Nbwhaven  R.D.C — The  council  suggest  that  the 
first  work  to  be  taken  in  hand  after  the  war  should 
l>e  the  completion  of  the  Newhaven  to  Seaford  road. 

Retford  R.D.C — It  is  proposed  to  proceed  with  the 
Ranskill  drainage  scheme  and  a  water  supply  for 
Ragnall. 

Shoreham  U.D.C. — It  was  stated  that  the  following 
works  were  under  consideration  at  the  commence- 
Uicnt  of  the  war:  Sewerage  scheme;  footbridge  over 
the  river ;  reclamation  of  land  in  the  river.  The 
following  works  have  laeen  mentioned  since  the  war: 
Reluiilding  Norfolk  Bridge  and  the  improvement  of 
Shoreham  Harbour. 

Wellington  R.D.C — Theycouncil  have  several 
schemes  under  consideration,  the  most  important 
l>eing  the  construction  of  sewers  at  Ketley. 


Motor  Transport:  Committee  of  Organisation With 

regard  to  the  formation  of  the  CDniiiiittee,  antliorised 
by  the  Secretary  of  State  for  War,  to  deal  with  the 
question  of  the  organisation  of  motor  transport  in 
the  country  on  a  voluntary  basis,  in  connection  with 
the  National  Volunteers,  it  is  interesting  to  note  that 
of  the  six  members  appointed  three — viz.,  the  Hon. 
A.  Stanley,  c.b.,  m.v.o.,  m.p.,  Mr.  W.  Joynson-Hicks, 
M.P.,  and  Major  Steveson  Cooke — are  nieml^ers  of 
the  council  of  the  Roads  Improvement  As.sociation, 
the  first  two  named  gentlemen  being  vi-  e-presidents 
of  that  Iiody. 

Revenue  from  Waste  Paper. — The  Liverpool  Town 

Hall  waste  jiaper  scheme,  which  was  put  into  opera- 
tion on  a  very  moderate  scale  towards  the  beginning 
of  June,  has  now  develoi>ed  a  dimension  and  a  turn- 
over which  (the  Liverpool  Post  states)  many  old- 
established  businesses  would  be  proud  of.  The  public 
generally,  and  the  commercial  houses  in  particular, 
have  supported  the  venture  most  splendidly,  and  the 
danger  now  is  not  dearth  of  material,  but  a  shortage 
of  accommodation  and  labour  for  dealing  with  it. 
As  a  result  of  four  months'  operations,  a  first  contri- 
bution of  £500  is  now  available  towards  the  Roll  of 
Honour  Fund. 

Ireland  and  Road  Board  Grants. — The  following 
resolution  was  passed  on  Friday  last  at  the  annual 
conference  of  the  Association  of  Municipal  Authorities 
of  Ireland:  "That,  inasmuch  as  clause  17  of  the 
Development  and  Road  Improvement  Funds  Act,  1909, 
defines  the  expression  '  highway  authority  '  in  Ireland 
to  mean  the  council  of  any  county  cpr  county  borough, 
thus  prohibiting  the  Road  Board  from  making  direct 
advances  to  urban  district  councils  in  Ireland  towards 
the  improvement  of  existing  roads  or  towards  works 
of  road  improvement  in  an  urban  district,  we,  the 
Association  of  Municipal  Authorities  of  Ireland,  do 
make  representations  to  the  Irish  Office  and  the  leaders 
of  the  several  Parliamentary  parties  with  the  view  of 
securing  such  an  amendment  of  clauses  8  and  17  of 
the  Act  as  will  place  urban  district  councils  on  a  like 
footing  to  the  county  and  county  borough  councils." 


October  6.  1916. 
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Water  Supply  in  the  South  Yorkshire  Goaifieid. 

THE  WATH-UPON-DEARNE  WORKS.* 

Bv   J.    H.    DEE\\',    M.ixsT.c.H.i.,    I-at-e    Eugiueor  and   SuivcNor  in  thr   Urban  Dista-ict  Couiicil 


The  Wiith-upon-Dearne  waterworks,  of  which  the 
recent  extensions  are  a  tlevelopment,  were  taken  over 
by  the  urban  district  council  in  1898  from  the  West 
Alelton   Waterworks   Company,  Liniitetl. 

For  ten  years  or  so  after  the  purchase  of  the  under- 
tiiking  the  water  supply  continued  to  be  thoroughly 
satisfactory,  but  later  i;-  efficiency  declined  rapidly. 
The  distributing  system  save  out  signs  of  age,  the 
incrustation  of  the  pipes,  w  hich  had  been  in  the  groiuid 
since  the  year  1858,  had  a  marked  effect  on  the  pres- 
sure, and  the  higher  levels  of  the  township  began  to 
suSer  shortage. 

In  addition  to  the  rapid  development  of  population 
common  to  the  whole  of  the  South  Yorkshire  coalfield, 
there  has  been  a  material  addition  to  the  area  of 
supply  by  the  inclusion  of  Adwick-upon-Dearne.  The 
estimated  iK)pulation  of  il-.e  entire  area  of  supply  is 
14,802,  or  an  increa,-e  of  nearly  75  per  cent  on  the 
popnlation  which  the  council  had  originally  to  supply. 
On  tiiat  ground  alone  the  need  for  the  recent  exten- 
sions which  have  l>een  carried  out  will  be  readily 
lecognised,  and  in  addition  the  provision  of  water- 
closets,  public  baths,  and  the  use  of  water  for  trade 
purposes  by  the  local  brewery  still  further  emphasises 
the  need. 

The  eoiuicil  had  an  aj.'reement  with  the  Dearne 
Valley  Water  Company  to  give  a  supplemental  supply 
of  water,  but  this  agreement  terminated  in  1903,  anil 
in  lieii'thereof  the  council  decided  to  sink  a  borehole 
and  erect  a  pumping  station  on  the  present  site  of 
our  works.  The  system  was  one  of  air  lift  from  the 
borehole  to  ground  level  and  Worthington  force-pumps 
to  deliver  the  water  from  the  pumping  station  to 
Wath  Wood  reservoirs.  I'he  cost  of  installing  this 
plant,  together  with  the  15-in.  borehole,  rising  main, 
and  a  small  reservoir  of  175,000  gallons  capacity  was 
£5,200.  In  1912  it  wa.';  found  that  this  source  of 
supply  was  Inadequate  and  the  pinnps  could  only 
deliver  about  14,000  gallons  per  hour  to  the  reservoirs. 
Since  the  installation  of  the  new  plant  the  old  air 
lift  and  force  pumps  are  retained  as  a  stand-by  plant 
in  case  of  emergency  or  breakdown  of  the  newer 
installation.  .  .  .  the  wliole  of  the  district  is  now 
supplied  from  the  boreholes  in  the  pumping  station. 

There  is  an  abundant  supply  of  water  in  the  vicinity 
of  the  council's  pumping  .station,  and  approximately 
1.500.000  gallons  daily  i.-  taken  within  an  area  of 
J  mile  of  the  boreholes  by  manufacturing  firms  and 
collieries,  who  derive  their  own  supplies  from  bore- 
Tioles  and  the  pit  shafts. 

The  old  borehole  is  I'l  in.  diameter  and  180  ft. 
deep,  the  new  bore — which  is  44  ft.  di.<tant  and  to  the 
west  of  the  original  borehole — is  18  in.  diameter, 
and  1C2  ft.  deep.  The  lioring  of  the  recent  borehoU- 
was  done  by  Messrs.  Pol'.er  &  Company,  at  a  cost  of 
£.367  10s.,  including  the  provision  and  fixing  of  18-in. 
and  21-:n.  casing  tubes  to  a  depth  of  92  ft.  6  in.  for 
the  18-in.  tubes,  and  36  ft.  6  in.  for  the  21-in.  tubes. 
The  borehole  is  in  the  coal  measures  down  to  the 
depth  of  the  "  Oaks  Kock,"  and  is  favourably  situated 
and  practically  surrounded  by  faults  which  it  is 
anticipated  will  protect  the  district  from  loss  of  the 
source  of  supply  which  might  otherwise  result  from 
future  colliery  developments. 

The  thickness  of  'the  "  Oaks  Rock,"  which  is  the 
water-bearing  strata,  is  87  ft.,  and  this  rock  is  over- 
laid by  gravel,  clay,  magnesium,  limestone  and  drift 
of  a  thickness  of  75  ft.  The  magnesium  limestone 
has  its  outcrop  toward.-  the  east  at  High  Melton,  and 
is  of  the  Permean  serie- .  below  the  "  Oaks  Rock  " 
IS  the  Millstone  Grit  rock,  having  its  outcrop  in  a 
westerly  direction,  towards  Penistone  and  Wortley. 

The  water  is  of  a  high  degree  of  purity,  but  of  hard 
quality,  Vjeing  about  .30  deg.  total  hardne.-s  (Clark's 
scale)."  For  financial  reasons  and  the  brc^^'ing  industry 
—which  requires  hard  water— it  has  not  been  con- 
sidered necessary  up  to  the  present  to  resort  to  soften- 
ing. 

The  estimated  populati-.m  supplied  to  the  end  of 
the  last  financial  year  was  14,650,  and  the  annual  con- 
sumption 11.3,430,000  gallons,  or  21-15  gallons  per  head 
per  day,  which  is  considered  excessive  by  some  people. 

•  From  a  paper  presented  at  a  North-Eastem  District 
meeting  of  the  Institution  of  Municipal  and  County  Engi- 
neers held  at  Wath-upou-Dearne  on  Saturday  last. 


Domestic  and  publie  consumption  is  equal  to  18-54 
gallons  per  head  daily  and  2-61  gallons  per  head  for 
trade  purposes.  Careful  night  tests  are  made  from 
lime  to  time,  and  there  is  no  sedous  leakage  which 
w-ould  account  for  reducing  the  consumption  to  12 
gallons  per  head  per  day,  which  has  been  stated 
to  be  sufficient  for  the  district.  No  waste  water 
detecting  meters  have  been  installed,  but  this  question 
is  woithy  of  consideration  by  tire  council,  and  would 
certainly  tend  to  prevent  waste  caused  by  leakages, 
provided  proper  nightly  inspections  were  made  from 
time  to  time. 

The  new  extensions  to  the  -n-aterworks  have  been 
designed  and  executed  under  the  supervision  of  the 
author  at  a  cost  of  £12,02;). 

The  total  capital  cost  of  the  waterworks  undertaking 
since  its  inception  has  been  £39,559,  and  the  debt 
outstanding  on  March  31,  1916,  was  £27,538  12s.  7d., 
so  that  ,i;i2,020  7s.  5d.  of  the  capital  has  been  paid  off, 
with,  of  course,  interest  on  the  moneys  borrowed  in 
addition. 

There  is  a  deficit  on  the  undertaking  each  year, 
after  meeting  all  revenue  and  capital  charges.  From 
1899  to  date  the  total  deficit  has  been  £12,479  12s.  lOd.. 
or  an  average  of  £734  Is.  lid.  per  annum,  which 
lias  had  to  be  paid  out  of  the  General  District  Fund. 

Despite  the  recent  capital  expenditure  of  over 
.£12,000  to  bring  the  undertaking  up  to  present  re- 
quirements, and  w-ith  a  considerable  margin  for  future 
increased  demands,  the  deficit  for  the  year  ending 
Maich  31,  1916,  was  only  £380  18s.  4d.,  although 
additional  repayment  of  principal  and  interest  for 
that  year  amounted  to  ,£1,106  19s.  7d.  This  deficit 
was,  therefore,  £353  3s.  7d.  below  the  average,  while 
an  increase  in  the  price  of  coal  amounting  to  3s.  6d. 
per  ton  had  to  be  met.  The  undertaking  is  now  in 
a  first-class  state  of  efficiency,  and  when  the  original 
capital  charges  have  been  paid  off  it  should  prove  a 
floiiii.sliing  concern  and  a  source  of  considerable 
icvi-nue  to  the  ratepayers.  ■ 

\Vat(^r  has  been  sold  for  trade  purposes  at  less  than 
cost  price  to  the  ratejiayers,  and  thi.^  should  be  avoided 
in  future  and  a  reasonable  margin  of  profit  allowed 
when  entering  into  any  agreement  for  tha  supply  to 
any  consumer  by  meter. 

The  extensions  consist  of  a  second  borehole,  a  new 
and  powerful  pumping  plant,  a  pumping  station,  3 
miles  of  new  mains,  and  two  reservoirs  and  sand 
filters. 

After  careful  consideration  the  council,  on  the 
author's  advice,  decided  to  abandon  the  air-lift  system 
of  raising  water  from  the  bore,  and  to  instal  a  high- 
class  compound  surface  condensing  differential  water- 
works pumping  engine,  with  borehole  and  force  piimps, 
by  Messrs.  Hathorn,  Davey.  &  Company,  Limited,  of 
Leeds.  This  plant,  which  is  of  an  exceptionally 
ei-odomiical  type,  in  that  it  reduces  wastage  and 
duplication  to  a  niinimum.  is  of  the  most  rolmst  and 
substantial  construction,  designed  for  il-  |.;ii  i  imlar 
work,  and  bu'ilt  to  give  the  highest  rili-  io,n  \  and 
durability  in  continuous  service.  'I'ln'  iNjine  is 
lapable  of  raising  25,111)0  gallons  per  hour,  from  a 
depth  in  the  borehole  of  155  ft.,  and  forcing  it  against 
a  statical  head  of  130  II..  per  square  inch  (or  SOO  ft.), 
through  a  pipeline  of  8  in.  internal  diameter,  and  not 
exceeding  7,500  ft.  in  length,  or  against  a  total  forcing 
head  of  510  ft.,  the  total  lift  on  the  engine  being 
therefore  665  ft.;  the  steam  pressure  at  engine  being 
100  !b.  per  square  inch  superheated  to  100  deg.  Fahr. 
The  plant  has  a  brake-horse-power  of  84.  The  volume 
of  water  to  be  lifted  is  417  gallons  per  minute.  The 
calculated  velocity  per  second  through  the  rising  main 
is  3-2  ft.  The  size  of  the  engine  is  exceedingly  liberal, 
so  that  it  will  always  te  above  its  work,  and  will 
carry  a  considerable  overload  in  case  of  an  emergency 
—such  as  fire.  Its  maximum  capacity  is  30,500  gallons 
per  hour,  as  compaied  with  the  normal  requirements 
of  25,000,  thus  giving  a  reserve  of  22  per  cent  in  power. 

The  Walh  water  having  a  corroding  influence  on 
iron  the  seats  of  valves,  borehole  bucket  and  clack, 
and 'working  parts  likely  to  be  affected  have  been 
made  in   bronze   at  a   slightly  increased   cost. 

When  tenders  were  being  considered  for  the  pump- 
in"  plant  each  firm  was  asked  to  state  the  steam 
required  per  p.h.p.  of  plant  offered.    Messrs.  Hathorn, 
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Davey  &  Coniiiany.  Limited,  wiiluiiitted  coiisidejiilily 
the  highest  tender,  and  despite  this  tlieir  offer  was 
accepted.  The  aiUlior  jiiiparcd  a  report  uiwn  each 
tender  for  tlie  Waterwoi'ks  Oomniittee,  dealing  with 
details -of  constriu'tion  and  tlie  ])rohalilc  rnnninii'  costs 
ot  eacli  jitant.  iVIcssis.  Hatliorn.  Davey  &  C'om|iariy, 
Limited,  stipidatrd  the  steam  consiiniptioii  for  their 
])hint  per  water  liorse-jiower  ])er  hour  would  he 
approximately  :H)  Hi.  ;  in  actiial  practice  it  has  jtroved 
to  be  less  than  this  estimate.  The  author  ))repared 
a  table  showing  the  annual  re|Ki<>ment  of  capital 
charges  upon  each  plant,  jilus  the  estimated  running 
charges  based  upon  steam  consvnni)tion,  capacity  and 
labour  required.  On  this  ha.sia,  despite  the  larger 
capital  outlay,  the  offer  of  Messrs.  Hathorn.  Davey 
&  Com]>any,  Ximifcd,  to  sujiply  the  jilant   at  a   cost 


Interior    of   Receiving    Re.servoik.    WATH-uroN- 
Dearne,   During   Construction. 

(Slipwiiis  Heuiiebiqiie  reiiiforced-concrete  cohimiis,  beams, 
and   roof   decking.) 

of  .t2.2(J4  was  easily  tlie  l>est,  and  was  acoetited  with- 
out hesitation  by  the  council. 

In  this  estimate  lire  author  calculated  that  after 
repayment  of  principal  and  interest  on  the  loan 
borrowed  upon  this  jilant,  a  saving  of  at  least  £35(1 
jier  annum  would  accrue  in  com])arison  with  tlie  cost 
of  running  tiie  old  aii-  lift'  and  Worthingtoii  Imce- 
]iump  Jiistallation.  The  actutfl  result  of  the  first 
year's  work  is  a  saving  of  .£348,  altlumgli  the  price 
of  coal  has  been  advanced  3s.  6d.  jier  ton  since  the 
time  of  the  calculation  submitted  to  tlie  council  and 
the  Local  Government  Board,  and  such  an  increase 
in  the  LOst  of  fuel  was  (piite  uirfoie»etn 

The  new  pumping  jdant  his  theiefoie  done  ill  that 
was  e\)iLcted  ot  it  and  his  jnoved  most  eionom  i  li 
The  imoiint  ot  coal  fcnsiimed  b\  the  old  in  lilt 
and  Woithington  nishillaiion  m  11)14  w  is  I  4lj(l  tons 
and  in  1915  the  new  H  ithoi  ii-Da\ev  jilant  oiil\  iwed 
OGs  tons,  01  a  s,i\ing  ot  772  tons  Theie  wis  ui 
iiRieis,  d  tonsumption  of  w  atei  .iinountins.  to  'i  jiei 
tent  duuni,  1915  and  t  iking  this  into  coiisideiatuui 
tin  co.il  saved  was  iqui\aleiit  to  82U  tons,  and  im  hul 
iiii;  delivery  at  oui  piesenl  price  ot  13s  id  ]>ei  tmi 
the  .saving  was  £543  5s.  for  the  year.  Jiven  neglecting; 
the  increase  in  consum]itiou,  the  saving  is  £511  lis. 
l)Cr  annum.  There  was  also  economy  in  laliour  at 
the  ])Uinping  station  in  fa.voiir  of  the  new  plant 
amouming  to  £511.  The  total  economies  effected  can. 
be  represented  at  £593  upon  revenue  account  or  run- 
ning charges.  The  cajntal  repayments  of  principal 
and  interest  at  4}  per  cent  upon  the  plant  only 
amounted  to  £245  lis.  Id.  for  the  .year,  whii-h  shows 
that  after  making  allowiince  for  the  9  tier  cent  in- 
creased 'Consumption  the  new  plaait  has  repaid  its 
capital  charges  and  saved  £.348  during  the  year  ending; 
December  31,  1915.  Upon  this  basis,  which  the  author 
lias  no  doubt  will  be  maintained  with  efficient  manage- 
ment, the  yilant  will  pay  tor  itself  after  four  years' 
working.  The  Local  Government  Board  allowed 
fifteen  years  for  repayment   of  capital. 

l^V  a  clause  in  the  contract  Messrs.  Hathorn,  Davey 
k  Company,  Limited,  have  to  make  good  any  iiart 
of  the  machinery  which  may  prove  defective  in  mate- 
rial or  workmanship,  and  to  replace  any  part  which 
should  tail  through  fair  wear  or  tear,  free  of  cost 
to  the  council,  for  a  period  of  five  years,  afteT  the 
ordinary  maintenance  period,  or  six  years  from  the 
actual  starting  of  the  plant — viz..  until  January  1. 
1921. 

For  the  payment  of  :i  sum  ot  £5  jier  annum  th.' 
makers  have  agreed  to  send  a  man  to  draw  the  bucket 
and    clack   from    the    borehole    once    a    year,    and    to 


reiilace  the  gutta-iieicha  ijacking  ring  if  necessary, 
so  as  to  ensure  the  borehole  pumi>  doing  its  full  duty. 

Steam  is  supplied  from  two  Arnold's  Lancashire- 
'type  boileis,  30  ft.  by  7  ft.  diameter,  to  which  Sug- 
den's  sujierheatei-s  have  been  fitted.  Each  superheater 
is  capable  of  raising  the  temtierature  of  the  steam 
from  the  boiler  to  which  it  is  att^iched  about  140  deg. 
Kahr..  above  the  normal  temperature  of  the  steam 
at  100  lb.  pressure  per  square  inch,  under  ordinary 
working  conditions,  when  evaporating  2,500  to  2,700 
lb.  iier  liour.  One  boiler  is  always  kept  in  reserve 
while  tlie  other   is  under   stejim. 

Tlie  new  inunping  station  and  foundations  for  the 
mechanical  jilant  were  coikstructed  at  a  cost  of 
aiijiroximatety  £7oo  by  the  council's  workmen  by 
direct  labour.  There  is  a  Morris  5-ton  overhead  crane 
full  length  of  the  Iniilding. 

AVitli  regard  to  the  system  of  distiibution,  wliich 
has  lircii  riitii  j.cl,  rxtended  ami  imju-oved  by  the 
layin-j  mI  ..y,  i  ,i  \,,i'r>  of  mains  varying  from  4  in. 
to  8  in  III  ilmiiii  In  ,  in  certain  jiarts  ot  the  district, 
subject  to  colliery  subsidence  and  where  cast-iron 
pijies  were  often  previously  fractured,  .some  2,80(1 
lineal  yards  ol  6-in.  and  340  lineal  yards  of  4-in.  steel 
Mannesman  tubes  have  Vieen  laid.  Analytical  and 
chemical  tests  were  made,  and  it  was  reported  to 
the  author  that  the  water  had  aljout  the  same  (fleet 
upon  either  cast-iron  or  steel  tubes,  and  with  the 
advantages  of  less  risk  of  breakage  owing  to  colliery 
subsidence,  the  author  decided  to  give  a  trial  to  this 
class  of  water  main.  No  breakages  have  occurred, 
and  the  outsides  of  the  pipes  were  covered  with  jute 
and  great  care  taken  to  protect  the  joints.  Molten 
lead  was  used  for  jointing,  and  the  faucets  were  of 
the  type  known  as  the  rigid  joint  or  long  joint.  The 
original  rising  main  between  tlie  inunping  station 
and  the  reservoirs  w'as  laid  in  a  tortuous  line,  and 
added  considerably  to  the  friction  head  to  be  over- 
come in  pumping.  For  a  distance  of  about  400  lineal 
yards  a  new  10-in.  main  has  been  laid,  in  order  to 
straighten  the  rising  main  and  so  ease  the  pressure 
upon  the  pumping  engine. 

New  Irniik  mains  have  been  laid  to  Newhill  and 
West  Melton  to  the  west,  and  Wath  and  Adwick-upon- 
Dearne  to  the  east.  The  main  to  Newhill  and  West 
Melton  is  8  in.  reducing  to  6  in.  in  diameter,  and 
this  will  discharge  at  the  rate  of  400  gaflons  per 
minute  at  Newliill,  with  a  velocity  of  3  ft.  per  second, 
while  the  C-in.  main  to  the  east  will  deliver  at  the 
rate  of  220  gallons  per  minute  with  a  similar  velocity 
iind  a  "  friction  head  "  of  29  ft.     The  discharge  from 
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Sand   Filters   in    Cui  use 

Watu-upon-Dearne. 
(rtliowing    under-draining   with    Naylor's   patent 
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the  two  mains  is  theretire  892,800  gallons  per  twenty- 
four  hours  at  the  stated  velocity,  which  could  he 
increased  without  appreciable  loss  of  head  in  case  of 
tire  or  other  emergency. 

The  highest  parts  of  the  district  supplied  are  New- 
hill ,(234  ordnance  datum),  and  Brampton  (215  ord- 
nance datum). 

An  interesting  feature  of  the  scheme  is  the  con- 
struction of  tw^o  new  reservoirs  and  two  sand  filters. 
Prior  .to  tfie  installation  of  these  reservoirs,  the  reser- 
voir capacity  was  only  280,000  gallons  per  day,  or 
less  than  a  day's  supply.  The  receiving  reservoir 
accounted  for  175.000  gallons  and  the  service  reser- 
voir for  105,(X)0  gallons.  This  storage  accommodation 
has   now    been    increased    by   the   construction    ot     a 
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receiviai;  lojeivo.i,  with  a  rapacity  of  3y4.0(Xt  giiUpiis, 
anil  a  .-eivice  reservoir  \o  hold  27li.i»ltl  gallons;  a 
total  oapaoity  of  624.inxi  -allons,  and  a  grand  total  of 
WM.OtW  jjallon*,  equal  t.i  a  three  days"  supply.  Tlu' 
oontiact  for  the  reservoir-  and  filters  was  phued  willi 
and  eftii'iently  earried  on;  liy  Messrs.  Yorkshire  llen- 
neliiqne  I'ontractin;.'  I'oinpany,  Limiteil.  Viadiu-I 
Works.  Leeds,  at  a  est  ..f  £5.385— viz. :  "High-level 
reservoir  (354.1XK)  gallon~i,  i;2.G93  9s.  8d. ;  sand  lilt,  is, 
wash-out  mains  and  appuitenant  works.  t712  Tis.  hi. ; 
servK-e  reservoir  v270.lKX)  gallons).  £1.979  10s.  Gd. ;  total. 
0,3S5  5s.  3d. 

The  area  of  new  .sand  lillers  is  338  snpeV.  yds.,  and 
the  old  filters  390  super,  yds.,  making  a  total  ana 
of  728  square  yards.  Tln>  will  allow  of  fi+tration  at 
the  rate  of  420  gallons  jiei  super,  yard  per  twenty-four 
hours,  !Uid  this  rate  can  Im'  inorea.se<l  if  iiecessary  to 
allow  of  one  of  the  fillfrs  lieing  put  out  of  operation 
for  eleaaing.  Sufiiiient  aeration  of  this  deep  well 
water  is  neoes.sary  to  get  rid  of  '.he  hydrateil  oxide 
of  iron  in  suspension,  ami  this  aeration  is  olilaiued 
'ly  a  cascade  into  the  r.  -ervoirs  and  the  method  of 
distrihution  uiion  the  lilli-rs.  Tlw  new  filters  are 
automatically  eontroUed.  so  that  the  "'  head  "^lf  water 
upon  the  surface  can  lie  regulated  to  s\iit  the  eoii- 
tlitions..  from  1  in.  up  to  Is  in.  The  noruial  workliig 
■'  head  "  is  alM)ut  9  in. 

The  reservoir  siti?  is  ;i  very  suitahle  one  at  the 
I'.igliest  elevation  of  any  in  the  district.  There  is 
certainly  .=io.me  risk  of  suhsidence,  owing  to  oolliery 
workings,  hut  this  applies  to  any  part  of  the  distiii't, 
and.  in  fact,  to  almost  eviiy  part  of  South  Yorkshire. 
The  old  re.servoirs  are  w;itertight,  and  the  new  ones 
proved  to  be  quite  watei tight  after  repeated  tests. 
TIh'  reservoir  floors   ;ind   walls  are  of  G  to   1   cement 
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concrete,  hrick  lined,  witii  :i  cradle  of  cljiy  1  ft.  tliick 
surrounding  the  whole  >tiiielure.  Ventilation  is  pro- 
vided by  usual  type  ventilators,  with  slots  and  inside 
sland|>ipe,  secured  to  the  roof  with  lewis  holts  and 
nuts.  No  special  lightiim  is  providi'd.  as  it  is  known 
that  a  green  growth  re-ulls  if  this  deep  well  water 
IS  exposed  to  the  light,  particularly  duiing  warm 
weather. 

A  special  feature  of  the  reservoirs  is  the  reinforced 
concrete  roofing  upon  the  Hennebiqne  system;  the 
roof  was  designed  to  cariv  the  following  load:  Earth 
covering  1.5  in.  thick,  Ho  |h.  per  .sq.  ft.;  superload. 
112  lb.  per  sq.  ft.;  own  weight,  44  lb.  per  sq.  ft.;  total, 
■296  lb.  per  sq.  ft. 

The  roof  was  subject'  'i  to  several  test  loads  50  per 
cent  in  excess  of  the  load  for  which  it  was  designed, 
and  the  results  were  sati-iactory.  The  Lov-al  Govern- 
ment Beard  restricted  the  period  of  lean  to  ten  years 
on  the  reinforced  concrete.  The  cost  of  roofing,  teams, 
columns  and  all  incidental  work  for  the  two  reser- 
voirs was  £1,248  for  an  ana  of  1,100  sq.  yds.  between 
walls.  The  advanta'.'e-  oi  such  ajiool  over  the  coir^ 
veniiontil  bric-k  arcbiri'.;  and  piers  are  obvious  upon 
insiiection,  and  the  requ.-ite  strength  is  obtained  for 
the  purpose  intended  at  less  cost.  The  attitude  of 
the  Local  Government  Hoard  in  regard  t-o  loans  for 
reinforced  concrete  work  is  to  be  regretted.  If  the 
stnictnre  is  not  sufficiently  strong  or  faulty  in  design 
It  -bould  le  disapiirovi  (1  altogether  by  tlte  board. 
The  author  admits  that  efficient  workiuaiislii|i  and 
llie   use   of  only   good  quality   ma'eii.ils    and   cantul 


supervision   is  necessary  during  actual   coiistnutiou, 
even  for  a  properly  designed  scheme. 

Statistics  dealing  with  the  administration  of  the 
w.iterworks  undertakiu';  are  given  in  the  awonipany- 
iiiir  table. 


WATH-UPON-DEARNE  SEWERAGE  AND  SEWAGE 
DISPOSAL  SCHEME.* 


DllHW,     M.INST.C.E.I.. 
I'.vni-  to  the  Urban  District  Council. 


By    .1.    II 
Late  Kmiiiieer  and  Sin 

The  sehenie  was  approved  by  the  Local  Govern- 
iiieut  Board  on  Maich  .SO.  1914,  and  a  loan  sanctioned 
for  £13,050.  ba.sed  ujiou  tlu'  lauthor's  estimate  Jire- 
jiared  [irior  to  the  war  in  .Inly.  1913.  The  tender  of 
Messrs.  Yorkshire-  Hennebiqne  Compivny,  Limited, 
for  the  con.struction  of  the  works  was  accepted,  and 
a  contrai't  entered  into  on  November  3.  1914,  the 
acivpled  tender  be.ng  tl3,779  3s.  9d.,  or  about  5,i 
per  cent  in  excess  of  the  author's  pre-war  estimate. 


fnllv 


accounted  for  by  the  uiifore- 
the    outbrt'ak     of     war     in 


the  increase  l«'ing 
seen  circiimstan<-e; 
.-Viigust,  1914. 

The  value  of  the  woiU  already  eumjileted  is  approxi- 
mately £10,(KIO,  ami  in  spite  of  unforeseen  and  uii- 
inccedented  difliculties  tlie  contractors  are  steadily 
making  progress.  Very  briefly  the  details  of  the 
scheme  are  outlined,  aiul  the  data  upon  uhicli  i(  is 
designed  are  given     viz.— 

Provision  is  made  in  the  scheme  to  deal  willi  a 
dry-weather  flow  of  .MtKi.iKHI  gallons,  or  for  a  popu- 
lation oif  17,650,  allowing  a  daily  average  of  17  gallons 
per  head.  Six  times  the  dry-weather  flow  will  be 
Ireated  at  the  works  as  "  sewago "  and  "storm 
water,"  in  accordance  with  the  Local  Governiiient 
Board's    requirements. 

The  sewage  is  "  domestic,"  with  the  exception  of 
approxini.itely  26,<H)0  gallons  i)er  day  of  brewery  trade 
waste.  There  are  alKuit  2.000  privies  in  the  district, 
which  will  gradually  be  converted  into  water-closets. 
.\11   new  houses  are  [uovided  with   water-c-losets. 

NKKn     OF     ALTKRATION     AND     RJSMODKLLING     OF     WORKS. 

The  West  Hiding  Kivers  Board  iiave  l>een  com- 
plaiidiig  from  time  to  time,  since  1896,  of  the  unsatis- 
factory effluent  from  tlie.se  works  and  dis^'harges  of 
crude  sewage  into  the  Brook  Dyke;  efforts  have  l>e<^n 
iiiado  by  the  council  to  improve  the  works,  and  sums 
of  money  have  been  spent  out  of  revenue  accoiint, 
hut,  without  obtaining  the  desired  result.  iSince  1910 
the  Rivers  Board  have  l>een  pressing  tlie  local  autho- 
rity to  proceed  witli  an  tidequate  •inirifleation  sclieme, 
but  this  has  been  delayed  owing  to  negotiations  and 
litigation  with  the  brewery  company,  the  council 
deiuaiKling  payment  for  tre.utment  of  the  brew^ery 
waste  liipior,  although  this  had  been  discharged  into 
the  public  sewer  for  over  twenty  years  without  any 
contribution  having  been  made  (beyond  the  ordinary 
rales)  for  purification  of  the  refuse.  An  amicable 
.settlement  was  arrived  at,  and  an  agreement  entered 
into  on  Deceml)er  30,  1912,  between  the  council  and 
.Messrs.  Whitwortli.  Son  &  Nephew,  Limited,  wliereby 
the  brewery  company  agree  to  pay  the  council  at  the 
rate  of  3'07d,  jver  1,000  gallons  for  treatment  of  their 
trade  waste  liquor. 

On  completion  of  tliis  agreement  the  council  gave 
th<'  author  instriu-tions  to  prepare  the  scheme  now  in 
course  of  construction. 

DATA   AND   MKTHOD    OF   TIIEATMENT. 

The  sewage  is  collected  upon  the  "  partial  com- 
bined "  system,  and  is  discharged  to  the  outfall  works 
at  Low  Common  to  the  north-east  of  the  district,  at 
an  altitude  of  about  64-0  ordnance  datum.  There  are 
snrface-w'ater  drains  for  road  drainage  in  several 
parts  of  the  district,  but  despiit©  this  considerable 
surface  water  gains  access  to  the  sewers  in  times  of 
rainfall.  The  scheme  of  sewage  disposal  sanctioned 
by  the  Local  Government  Board  in  1888  provided  for 
the  pumping  of  the  whole  of  the  sewage,  but  for  some 
years  i<ast  the  greater  part  of  the  sewage  (approxi- 
mately 87  per  cent)  from  the  west,  centre,  and  south 
of  the  district  has  been  allowed  to  gravitate  to  the 
settling  tanks.  To  enable  this  to  be  done,  ithe  15-in. 
cast-iron  sewer  along  the  Brook  Dyke,  on  aijproaeh- 
ing  the  disposal  works,  has  been  converted  into  an 
inverted  syphon,  and  the  .sewage  has  been  allowed 
to  "head  uy"  in  the  -ewer  unitil  it  overflowed  at  the 
mouth.     To  attain  thi-  end  the  sewer  has  been   dis- 

■  From  a  paiier  piei-eiiteil  at  a  North-Eastern  District 
meeting  of  the  Institiition  of  Municipal  and  Connty  Engi- 
neers held  at  Wath-upoii-Dearne  on  Saturday  last. 
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charging  imder  a  "  head "  of  10  ft.  New  property 
has  been  erected  in  close  proximity  to  the  line  of  the 
main  sewer,  and  ithe  house  drainage  conneetions  from 
tlifege  dwellings  are  continuously  under  pressure; 
stojipages  in  the  private  drains  are  frequent,  and 
eoinplainta  of  the  nuisance  caused  have  been  made 
to  the  council.  This  insanitary  and  unsatisfactory 
interference  wiith  the  scheme  originally  sanctioned 
liy  tlie  S/Ocal  Government  Boiard  was  evidently  to 
avoid  the  cost  of  pumping. 

,'The  scheme  now  proceeding  is  designed  so  that  the 
whole  of  the  seavage  arriving  at  the  works  must  be 
pumped;  aHhough  this  is  not,  as  a  rule,  desirable, 
it  is  quite  unavoidable  in  this  case,  if  bacterial  treat- 
ment of  the  sewage  on  modern  lines  is  adopted. 

Great  care  has  )>pen  taken  in  designing  the  scheme 


Wath-itpon-Deaene    Sewage   Works  : 
Effluent    Channel    and    Pehcolating    I'iltehs. 
(Showing   filtering   media   and   elevated   ferro-concrete 
channel  and  dosing  chamber  in  background.) 

to  allow  for  future  extensions  to  be  easily  carried 
into  effect  without  interfering  with  or  superseding  the 
works  now  proposed. 

There  are  .nine  storm  overflows  upon  the  existing 
sewerage  system,  but  these  cannot  bo  said  to  be  satis- 
factory. Some  of  these  will  probably  be  dispensed 
with  on  completion  of  the  sewage  disposal  works, 
and  when  the  15-in.  cast-iron  sewer  is  no  longer  under 
pressure.  Any  storm  overflows  retained  will  be  re- 
constructed with  fixed  sUls  to  the  satisfaction  of  the 
West  Eiding  Rivers  Board,  and  in  no  case  will  the 
overflow  sill  be  set  to  allow  discharges  to  come  into 
operation  until  the  average  dry-weather  flow  (as 
ascertained  by  gauging.*)  in  each  particular  section 
of  sewer  is  exceeded  by  six  times.  Each  overflow 
will  discharge  into  the  IJrook  Dyke. 

A  very  complete  series  of  analyses  of  hourly 
samples  "of  sewage  over  a  period  of  gaugings  was 
made  by  Dr.  Chaplin,  city  analyst,  Wakefield,  who 
also  conducted  a  number  of  experiments  to  determine 
the  precise  character  of  the  sewage,-  and  ithe  best 
means  to  be  adopted  for  its  clarification.  The  results 
of  the  analyses  show  clearly  that  the  sewage  must 
be  regarded  as  a  "strong"  one,  capable  of  being 
clarified  without  difficulty,  and  that  the  effluent  after 
the  separation  of  the  solids  still  contains  a  consider- 
able amount  of  oxidisable  matter  for  the  filters  to 
deal  witn. 

The  following  are  the  figures  upon  which  the 
scheme  is  designed:  — 

^  Gallons. 

Prpsent   dry  -  weather    How    as   recorded    by 

gaugings  ...  ■•■         ...         .••         •■•     226,000 

Add  for  growth  of  the  district  and  conversion 

of  privies  into  water  closets  ...  ...-      ...       74,000 


Total  dry-weather  flow 


300,000 


It   is   proposed   to    make   provision    to   deal    with    the 
following  : — 

Gullons. 

Volume  to  be  treated  as  sewage  300,000  .x  3  ...  =900,000 
„  storm  water 300,000x3  =  900,000 

Total 1,800,000 

The  whole  of  the  sewage  will  enter  the  works 
through  a  measuring  chamber,  where  the  flow  will  be 
recorded  upon  a  chart  by  a  Kent's  weir  level  dis- 
charge diagram    and  counter   recorder.    The   sewage 


up  to  a  volume  equal  to  three  times  the  dry-weather 
flow  will  pass  over  a  fixed  weir  1  ft.  6  in.  in  width, 
to  the  new  prmip  well,  while  storm  water  in  excess 
of  three  times  the  dry-weather  flow  will  pass  over  a 
fixed  weir  7  ft.  6  in.  in  length,  through  a  screen  to 
the  existing  storm-water  pumping  well,  having  a 
capacity  of  28,150  gallons.  Hhe  detritus  tanks  and 
screening  chaml>ers  are  in  duplicate,  and  have  each  a 
capacity  oif  4.600  gallons.  JVIechanically  driven  clean- 
ing apparatus  is  attached  to  the  screens.  From  the 
detritus  tanks  the  sewage  passes  into  the  sewage- 
pump  well,  having  a  capacity  of  35,000  gallons,  and 
is  then  raised  to  a  height  of  29  ft.  into  a  channel 
leading  to  the  lime-mixing  plant  and  precipitation 
tanks.  A  mechanical  lime  mixer  is  provided,  and 
lime  and  alumina  ferric  will  be  added,  in  the  propor- 
tions which  are  iound  on  analysis  to  give  the  best 
results.  The  adding  of  the  accurate  quantities  of 
chemicals  will  be  regulated  by  the  flow  of  sewage  as 
registered  by  the  recording  instrument. 

Tlie  precipitation  tajilc  will  be  of  the  circular,  con- 
tinuous flow  type  known  as  the  "  Fieldhouse  tank," 
and  divided  into  two  sections,  each  liaving  a  capacity 
of  115,000  gallons.  The  arrangement  of  syphon  sludge 
pifies  will  permit  of  frequent  cleansing  and  removal 
of  sludge.  Supernatant  water  can  be  drained  from 
either  section  of  the  tank  into  the  jiumpmg  well. 

The  sludge  from  the  precipitation  tank,  storm-water 
pump  well,  and  storm-water  tanks  will  be  dried  upon 
Ijrojjerly  constructed  and  underdrained  filters,  having 
an  area  of  933  sq.  yds.  and  a  sludge  capacity  of  52,500 
gallons. 

The  clarified  precipitation  tank  liquor  will  be  con- 
veyed in  a  3-ft.  liy  1-ft.  elevated  ferro-concrete 
channel  to  three  dosing  chambers,  in  each  of  which 
will  be  fixed  a  9-in.  Auto-Dos©  valve  capable  of  deal- 
ing witli  a  minimum  flow'  oi  100,000  gallons  and  a 
maximum  of  300,000  gallons  per  twenty-four  hours. 

The  percolating  filters  are  three  in  number,  the 
internal  diameter  of  each  is  91  ft.  6  in.,  the  floors  are 
covered  with  Naylor's  patent  aerating  tiles,  and  the 
filters  enclosed  with  solid  brick  walls  built  in  cement, 
14  in.  in  thickness  for  a  height  of  3  ft.  6  in.  at  the 
base  and  then  reducing  to  9  in.  for  the  remaining  4  ft. 
The  minimum  depth  of  filtering  medium  in  each 
filter  is  6  ft.,  an  average  of  6  ft.  4  in.,  and  the  con- 
tenits  of  filtering  material  in  each  1,543  cub.  yds. 
Each  filter  will  be  able  to  deal  with  a  volume  of 
300,000  gallons  per  '  day,  or  195  gallons  per  cubic 
yard,  which  is  equal  to  65  gallons  per  cubic  yard  for 
the  average  dry-weather  flow. 

•  Til©  filtering  material  is  Siemen's  acid  honeycomb 
slag,  from  Sheffield  steel  works,  to  the  foUowing 
gauges:  2  ft.  4  in.  deep,  4  in.  to  5  in.  gauge  (bottolh); 
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2  ft.  deep,  2  in.  to  3  in.  gauge;  1  it.  deep,  1  in.  to 
2  in.  gauge;  1  ft.  deep,  \  in.  to  1  in.  gauge  (top). 

The  distributors  will  be  of  the  rotary  type.  The 
filtrate  will  flow  to  a  concrete  channel  around  the 
circumference  of  the  filters  and  pass  forward  to  the 
humus  tanks  (in  duplicate),  each  tank  having  a 
capacity  of  13,081  gallons.  The  supernatant  water 
from  the  himius  tanks  can  be  decanted  off  by  floating 
arms  and  discharged  to  the  stream  or  sewage  pump- 
ing well.  The  humus  is  to  be  drained  to  the  pump 
well  and  agam  passed  through  the  precipitation 
tanks,  as  it  is  believed  that  it  will  aid  the  settle- 
ment^of  solids  in  suspension. 

From  the  humus  tanks  the  filtrate  will  pass  direct 
to  the  stream. 
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Tlie  three  existing  settling  tanks  on.  the  south  side 
of  the  works  will  be  converted  into  stoini-water  thinks, 
and  these  have  a  total  capacity  of  %,000  gallons. 
The  tanks  will  be  so  arranged  that  when  full  they 
will  act  as  continuous-flow  tanks,  and  after  a  storm 
the  supernatant  water  remaining  in  the  tanks  will 
he  drained  on  to  the  surface  of  existing  filters  and 
filtered  before  being  discharged  to  the  stream,  while 
the  sludge  depositetl  in  the  tanks  will  be  conveyed 
to  the  sludge  well  and  piunped  to  the  carrier  dis- 
charging into  the  sludge-drying  filters. 

The  proposed  new  buildings  will  be  plain,  built  in 
red  brick,  with  stone  and  blue  brick  facings. 

MECHANICAL    PtANT. 

It  is  proix>sed  to  provide  a  No.  4  suction-gas  plant 
(ill  duplicate),  each  plant  lieing  suitable  fo^  supply- 
ing gas  up  to  57  maximuiii  b.h.p. 

■The  gas  engines  and  pumps  will  l>e  as  follows:  — 

SEWAGE     PCMPING     IX     NEW     ENGINE-HOUSE. 
Two  9  b.h.p.  gas  engines.  ^ 

One  4-in.    centrifugal    sewage    pump,    'lutj  |  Total  40,000 

15,000  gallons  per  liour        |.      gallons 

One  5-in.   centrifngal    sewage    pump,    duty  (       °    j 
25,000  gallons  per  hour        ...  ...  |     *" 

Against  a  head  of  30  feet.  J 

Tlie  duplicate  of  the  alwve  will  be  a  13'4  b.h.p.  gas 
engine,  driving  a  6-in.  centrifugal  sewage  pump, 
having  a  duty  of  40,(HJ0  gallons  per  hour.  All  the 
pumps  will  be  belt-driven,  and  can  be  run  separately 
or  simultaneously. 

A  65  b.h.p.  gas  engine  will  drive  the  lime-mixing 
plant  and  the  cleaning  apparatus  for  the  screens. 

STORM-WATER     PUMPING      IN     EXISTING     ENGINE-HOUSE. 

One  16  b.h.p.  existing  ga^  engine. 

One  134  b.h.p.  new  gas  engine. 

Two  6-in.  double  inlet  centrifugal  pumps,  each  to 
deliver  45.000  gallons  of  storm  water  per  hour  against 
a  total  head  of  23  ft. 

One  3-in.  single  inlet  centrifugal  pump  to  deliver 
10,000  gallons  sludge  per  hour  against  a  head  of  25  ft. 

The  pumps  are  of  the  Gwynne  centrifugal  type, 
and  the  engines  and  suction-gas  plant  of  Crossley's 
make. 


Brighton  Railless  Traction  Scheme. — The  Brighton 
BiiVougli  Council  are  making  applieatimi  for  a  Pro- 
visional Order  to  extend  for  five  years  the  jjeriod 
Iimit«l  by  the  Act  of  l!il:i  for  the  completion  of  the 
trolley  vehicle  equipment. 

Great  Water  Supply  Scheme. — A  water  supply  system 
is  Ix-ing  construe. ted  for  the  city  of  San  Francisco  at 
a  cost  of  iH,,so(),oOO.  and  is  to  be  coinplct«l  during 
the  next  eight  years.  Water  is  to  be  brought  from 
a  distance  of  181  miles,  and  the  supply  will  ainmint  to 
400,000,(XK)  gallons  per  day.  While  the  rapacity  of  the 
aqueduct  is  not  as  large  as  that  of  the  Cat  skill  aque- 
duct in  New  York,  its  length  is  much  greater. 
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President — Mr.  John  S.  Beodie,  m.inst.c.e.,   Boirough 
Engineer    and    Surveyor,    Blackpool. 


WATFORD    MEETING. 

A  meeting  of  the  institution  is  to   be  held  in  the 
Eastern  District  at  Watford  to-morrow  (Saturday). 

Programme. 
11.30  a.m.— Reception  in  the  council  chamber  by  the 
chairman  and  members  of  the  council. 

A  paper  by  Mr.  D.  Watcrhouse,  engineer 
and  siirveyor.  on  "The  New  Water  Supply 
and   other   Municipal  Works    at   Watford," 
will    be    taken    as    read. 
Discussion. 
12.45    p.m.— Luncheon     at    Buck's     restaurant,     one 
minute's  walk  from  council  offices  (tickets 
3s.  each). 
2  p.m.— Walk  (ten  minutes)  to  new  pumping  station 
and  softening  works.    These  works  are  the 
completed     portion     of     the     new      water 
scheme,   which   is  costing  about  £100,000. 

Members     who     wish    to    visit    council's 
sewage    pumpiiiL'    atation,     destructor     and 


electricity  works    will  leave  the  waterworks 
at  3.15   and    walk   (ten    minutes)       to     the 
works. 
4.30  p  m.— Assemble  at  "The  Empress"   Res'aurant 
(one    minute's    walk    from   council   ofiices), 
where   tea   will   be   provided  by   the   kind 
invitation  of  Mr.  T.  R.  Clark,  chairman  of 
the  council,   Mr.  R.  A.   Thorpe,  vice-chair- 
man, and  Mr.  S.  J.  Ellis,  chairman  of  the 
Water  Committee. 
Note. — The    fire     station,     with     two     motor     firo 
engines,  adjoins  the  council  ofiBces,  and  may  be  seen 
if  desired. 

P.  T.  Harrison,  assoc. m.inst.c.e., 

Hon.  District  Secretary. 
Chelmsford. 

Mildred  B.  Robinson,  b.sc.(lond), 

Acting-Secretary . 
92  Victoria-street,  Westminster,  S.W. 


APPOINTMENTS  VACANT. 

Official  and  siau,AK  adtfrtiseuents  becbitbd  op  to  4.30  p.m. 

ON    THDRSDAIS    WILL    BE    INSERTED    IN    IBB    FOLLOWING    DAY'S     IS8DB, 

hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  thev  shall  reach  The  Sdrvbyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries-  Such  advertisements  viay,  in  cases  o/  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter.  

DISTRICT  FOREMAN.- October  9th.— Corporation 
of  Halifax.  50s.  per  week. — Mr.  Percy  Saunders, 
Town  Hall,  Halifax. 

SURVEYOR  AND  INSPECTOR.— October  10th.— 
Keswick  Urban  District  (youncil.  —  Mr.  J.  Broatch, 
clerk,  Keswick. 

ENGINEER-IN-CHARGE.— October  14th.  —  Guild- 
lord  Town  Council.  SOs.  per  week,  with  house  rent 
and  rates. — The  Borough  Surveyor. 

INSPECrrOR  OF  NUISANCES.  —  October  14th.  — 
Sowerby  Bridge  Urban  District  Council.  £100  per 
annum.  —  Mr.  L.  Rhodes,  clerk.  Commercial  Bank- 
chambers,  Halifax. 

ASSISTANT  SURVEYOR.- October  17th.— Welling- 
borough Urban  District  Council.  £130  per  annum. — 
Mr.  R.  'Stevenson  Ilenshaw,  engineer  and  surveyor. 
Market-square .  We llinf4lro rough. 

ELECTRICAL  ENGINEER.— October  19th.— Cor- 
[joratiou  of  Wigan.  £400.  a  year.— Mr.  W.  H.  Tyrer, 
town  clerk,  Municipal  Offices. 

TEMPORARY  JUNIOR  ASSISTANT.  —  Somerset 
County  Council.  £80  per  annum.— Mr.  Gordon  R. 
Folland,  acting  county  surveyor.  Wells,  Somerset. 

TEMPORARY  CLKRK.— Somt^rset  County  Council. 
tllO  per  annum. — Mr.  Gordon  R.  Folland,  acting 
county  surveyor,  Wells,  Somerset. 

TEMPORARY  DIVISIONAL  SURVEYOR.— Somer- 
set County  Council.  £115  per  annum.— Mr.  Gordon 
R.  Folland,  acting  county  surveyor.  Wells,  Somerset. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
ON  thdrsdavs  will  be  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  stiall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  101,6)  subject  to  later  con- 
firmation  by    letter. 


Buildings. 

SELBY.— October  9th.— For  the  erection  of  twenty- 
two  cottages,  for  the  urban  district  council. — Mr. 
B.  Gray,  Council  Chambers,  Selby. 

BARKING  TOWN.— October  lOth.— For  the  repair 
and  painting  of  the  bascule  bridge,  for  the  urban 
di.strict  council. — .Mr.  R.  A.  Lay,  Assoc. m.inst.c.e., 
acting  surveyor.  Public  Offices,  Barking. 

Engineering:   Iron  and  Steel. 

MANCI1E.STEK.  o.lober  9th.— For  the  supply  of 
a  .steam  turbine-driven  boiler-feed  pump,  for  the 
Electricity  Committee. —Mr.  F.  E.  Hughes,  secretary. 
Electricity  Department,  Town  Hail. 

LONDON.— October  12th.— For  the  supply  of  steam 
tubes  and  fittings,  for  H.M.  Commissioners  of  Works. 
— Controlier  of  Supplies,  Office  of  Works,  King 
Charles-street,   We.stniinster,  iS.W. 

ARGENTINE.— October  13th.— For  the  supply  of 
27,807  metric  tons  of  lipht  pipes  and  32,164  metric  tons 
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of  heavy  pipes  of  cast-iron,  for  tlie  Ministry  of  Public 
Works.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.G. 

JOHANNESBURG.— Deeemher  15th.— For  the  ex- 
tension of  the  by-prodncts  plant,  for  the  municipal 
council.— Messrs.  E.  W.  Carling  &  Co.,vSt.  Dunstaii'.-- 
buildings,  St  Dunstan's-hill,  London,  E.G. 

Roads. 

PADDINGTON.— October  IWh.— For  the  supply  of 
6,000  sq.  ft.  of  granite  setts,  for  the  Board  of 
Guardians.— Mr.  S.  J.  Langford.  acting  clerk,  313-319 
Harrow-road,  W. 

CARDIFF.— October  Uth.  —  For  juivatc  iiiiiirovc- 
ment  works  in  several  streets,  fur  tlie  cin  imiafiuii.- 
City  Engineer,  City  Hall. 

RAWTENSTALL.— October  14th.— For  the  supply  of 
manual  and  team  labour,  for  the  corporation.— 
Borough  Surveyor,  Town  Hall. 

SHEERNESS.— October  16th.— For  the  supply  of 
100  tons  of  2-in.  Leicester  granite.  100  tons  of  li-in. 
granite,  100  tons  of  i2-;u.  Kentish  ragstone,  and 
200  yds.  of  clean  hoggin,  for  the  urban  district 
council. — ^Mr.  T.  F.  Berry,  surveyor. 

TILBURY.— October  16th.— For  the  construction  of 
a  pcction  of  armoured  concrete  road,  for  the  urban 
district  couuciL— Mr.  S.  A.  Hill-Willis,  engineer  and 
surveyor. 

'dUNMOW.— Ocluber  Hlli.— For  tlie  hire  of  two 
steam  rollers,  fur  a  niiiiiiiiuin  period  of  sixty  working 
days,  tor  the  rural  dislrict  council.- Mr.  A.  E.  Floyd, 
clerk,  Dunmow. 

\VAKI:FI  I:M)  dnnl,,.!-  leth.- For  rliannelliiiK  and 
si'w  I'l  111-4  \\(jrk,-,  liii  IliL'  curporation. — Mr.  .1.  P.  Wake- 
furd,  <-ity  surveyor,  'I'uwn  Hall. 

YEOVIL.— October  16th.— For  tlie  sui.ply  of  2.(HI() 
tons  of  2-in.  and  2.i-in.  broken  granite,  200  tons  of 
fine  granite  cliippings,  !)(KI  tons  of  2i-in.  bioken  lime- 
stone, and  90  tons  of  fine  limestone  chipiiings,  for  the 
rural  district  council. — Mr.  L.  Caplen,  surveyor.  East 
Coker,  Yeovil. 

ROMFORD.— October  23rd— For  tlie  sulkily  ol  aliout 
1,650  tons  of  granite,  for  the  urban  district  council. — 
The  Surveyor,  Council  Offices,' Market-place,  Romford. 

BEACONSFIELD.— Octoljer  25th.— For  the  supply 
cf  l.iioii  l(iris  of  2J-in.  and  l^-in.  broken  granite,  for 
Ml.  iirhaii  district  council. — Mr.  H.  T.  Smith,  surveyor. 
Council    Hall,    Beaconsfield. 

ARDWICK-LlvSTRId'T- -For    tlie    laying    of    kerb, 

channel  and  flags  (l.il ■  milyt,  for  twelve  mouths,  for 

♦he  urban  district  iMUiiicil.— ]\Ir.  G.  (ileilliill.  snrvevor. 
Council   Offices,   Ardwick-lc-Street.   near   Doucas'ter. 

Sanitary. 

BLE-iVN. — ^Octuber  'JUi.— For  emptying  cesspools  and 
removing  house  refuse,  for  the  rural  district  council. 
—Mr.  R.  Miles,  Eddiiigton,  near  Heme  Bay. 

BLAYDON-ON-TYNE.— October  10th.— For  the  re- 
moval of  the  contents  ol  ashpits,  for  the  urban 
district  cnnncil. — Mr.  R.  Biggins,  Council  Offices, 

Misoellaneous. 

HALIFAX.— Octnber  lutli.  -For  the  siipp'.v  of  scaven- 
ger's brooms,  for  the  cu:  jioration.— Jlr.  I).  Travis, 
chief  sanitary  inspector.  Town  Hall. 

LEWISHaM.— October  17th.— For  the  supply  of 
five  dust  vans,  for  the  borough  council. — Surveyor's 
Department,   Town  Hall. 

CHELTENHAM.— For  the  supply  of  two  tractor 
trailers  with  tipping  bodies,  for  the  corporation. — Mr. 
J.  S.  Pickering,  borough  engineer. 


MEETINGS. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invitet  the  co-overation  of  Bdrvbiob  readers 
with  a  view  to  makina  the  information  oiven  under  this 
head  as  complete  and  accurate  as  possible. 


CIIOKLEY.— Accejjteil  fur  tlie  supply  of  paving  setts,  kerbs. 

flags,  broken  granite,  cliippings,  street  brooms,  and  rotary 

refills,  and  earthenware -pipe  sewere,  for  the  corporation. — 

Mr.   G.  H.  Hopkinson.  borough  surveyor  : — 

Local    Grit   Setts   and   Kerbs.— T.   C.    Catterall,    Anglezarke 

Quarries. 
Natural  Flags.— J.  Brook  &  Sons,  Hipperholme. 
(iranite  and   Ghippings.— I'eumaenmawr  and  Welsh   Granite 

('(^mpany,  Penmaenmawi-. 
Limestone    and    ChippinRs. — Horrocksford    Lime    Company. 

Clitheroe. 
C'oncrete    Flags.— Shap    (iranite    Company.    Limited,    Shap; 

Wigan  Coal  and  Iron  Company.  Wigan. 
Street     Brooms     and     Kotary     EefiUs.— J.    Phillips    &    Sons. 

Chorley. 
Earthenware   Pipes— .7.   Ciankshaw   Co..   Limited.   Horwich. 


Secretaries  and  others  will  oblige  by  eendino  early  notice  0/ 
dates  of  forthcoming  meetings. 


OCTOBEE. 
6.— Town    Pl.anning    Institute :    Address    by    President,    92 

Victoria-street,  S.W.,  6.30  p.m. 
6.— Municipal    Waterworks    Association  :    Annual    Meeting, 
Metropolitan      Water     Board      Offices,       Savoy-court, 
London,   W.C.     2   p.m. 
7.— Institution  of  Municipal  and  County  Engineers  ;  Meet- 
ing at  Watford. 

NOYEMBEE. 


10. 


-Town  Planning  Institute:  Mr.  T.  Alwyn  Lloyd  on 
■•  Town  Planning  in  Wales,  with  Special  Reference  in 
Development  of  Hilly  Sites." 


Timber,  Plywood,  and  Woodwork.— In  next  week's 
issue  there  will  apin-ar  a  page  advertisement  which 
will  give  various  parlioilars  of  tinilier,  plywood,  and 
woodwork  which  Messrs.  C.  Jennings  &  Co.  have  for 
sale.  Th$  page  will  he  found  'useful  for  reference 
by  all  who  make  use  of  such  goods.  The  firm's  head 
office  is  at  Pennywell-road,  Bristol,  but  they  have 
branches  at  Leicester,  Porthcawl,  and  stocks  ware- 
housed at  Swansea,  Hull,  Pembroke  Dock,  Neyland, 
Newcastle,  Manchester,  Liverpool,  and  elsewhere. 


APPOINTMENTS    OPEN. 

SOMERSET  COUNTY  COUNCIL. 
Wanted,  Temi>oiary  Divisional  Surveyor,  to  re- 
side in  Long  Ashton.  Ineligible  for  the  Army. 
Applicants  must  be  fully  qualified,  expejienced  in 
road  making,  manufacture  of  tar-macadam,  and  con- 
trol of  plant  for  same,  surface  tarring.  &c.  Able  to 
control  and  supervise  roadmen  and  keep  detailed 
accounts,  prepare  estimates,  &c.  Salary  to  commence 
£115  per  annum,  with  £30  per  annum  for  upkeep  of  a 
motor  cycle.  Applications,  stating  age,  experience, 
and  accomi)anied  Iw  testimonials,  to  be  sent  to  the 
midersiiined. 

GORDON  R.  FOLLAND, 

Acting   Countv    Surveyor. 
'Wells,   Somerset.  "  (3,101) 

SOMERSET  COUNTY  COUNCIL. 
^  Wanted,  Temporary  Jamior  Assistant,  ineligible  for 
the,  -\rmy.  Candidates  must  be  neat  draughtsmen, 
and  slioidd  be  able  to  make  surveys  and  take  levels. 
Salary  £80  per  annum.  Applications,  stating  age, 
qualifications  and  experience,  should  be  accompanied 
by  copies  of  not  more  than  three  testimonials,  and  be 
sent  to  the  undersigned,  endorsed  "  Junior  Assistant." 
GORDON  R.  FOLLAND, 

Acting  Countv  Surveyor. 
Wells,  Somerset.  '  (3,104) 

SOMERSET  COUNTY  COUNCIL. 
Wanted.  Tem|i(irary  Clerk,  ineligible  for  the 
Army.  The  candidate  must  be  fully  trained  in 
County  Council  work  and  procedure,  he  competent 
shorthand  typist,  able  to  conduct  correspondence, 
keep  all  accounts,  records,  deal  with  main  road  esti- 
mates and  draw  up  re])orts.  Salary  £110  per  annum. 
Applications,  stating  age,  experience,  and  accom- 
panied by  Icsfimonials,  to  be  sent  to 

(iORDON  R.  FOLLAND, 

Acting  County  Surveyor. 
Wells,  Somerset.  '  (3,102) 

WELLINGBOROUGH     URBAN    DISTRICT 
C(_)UNCIL. 
ASSISTANT  SURYKYt  )R. 
The    above    Council    invites    ap|)lications   for    the 
appointment  of  Assistant  Surveyor,  for  the  period  of 
the  war  at  a  salary  of  £130  per  annum,  subject  to  a 
niiinth's  notice  on  either  side. 

.\|>plic.ants  must  lie  ineligible  for  military  service, 
and  should  have  had  experience'in  a  Municipal  Engi- 
neer's Office. 

Applications,  stating  age,  experience,  and  when  able 
to  commence  duties,  accompanied  by  copies  of  not 
more  tlian  three  leeent  testimonials,  to  be  delivei-cd 
at  my  office  not  later  than  12  .noon  on  Tuesday,  the 
I7lh   (K'tolier.    1016. 

R.  STEVENSON  HENSHAW, 

Engineer  and  Surveyor. 
Council  OiFices. 
Market    Square.    Wellingborough. 
October  2,  191G.  '  (3,115) 


The  Surveyor 

Enb  Municipal  anb  Countie  Bnaineer. 
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No.  1,291. 


Minutes  of  Proceedings. 


Water  Supply 
and  the  Law. 


Some  fiuther  particulars  of 
considerable  genei'al  interest  in 
connection  with  the  case  of  the 
Mftropolifan  Water  Board  \ .  Dick,  Kerr  tt  Co. — 
the  decision  in  wliich  was  noted  in  Tin-;  Sikveyor 
a  few  weeks  ago — were  given  by  Mr.  W.  Moon,  the 
solicitor  to  the  board,  at  tlie  recent  annual  nieet- 
ipg  of  the  Municipal  Waterworks  Association. 
The  title  of  Mr.  Moon's  paper  was  "  Recent  Cases 
of  General  Interest  Affecting  Water  Sui)ply,"  and 
the  greater  part-  of  it  was  naturally  concurned 
with  a  consideration  of  the  important  case  just 
mentioned.  It  will  be  remembered  that  the  case 
arose  out  of  the  action  of  the  Ministry  of  Muni- 
tions in  serving  a  notice  on  the  defendant  con- 
tractors under  the  Defence  of  the  Realm  .\cts 
and  Regulations  informing  them  that  it  had  been 
found  necessary  to  restrict  certain  works  which 
they  were  candying  out  for  the  board  and  the 
employment  of  w'orkmen  thereon,  and  to  remove 
tl'.e  plant  with  a  view  to  increasing  the  production 
lA  nmnitions  elsewhere.  The  contractors  were 
also  requu'ed  to  comply  with  the  instructions  of 
the  Ministry  with  regard  to  the  plant  and  labour 
at  their  disposal.  The  jirfx-edure  adopted  after 
the  ser\'ice  of  this  notice  is  of  general  interest, 
inasmuch  as  it  would  probably  be  followed  sub- 
stantially in  other  similar  cases.  It  appears  that 
the  contractors  prepared  a  scliedule  of  the  whole 
of  the  plant  upon  the  land,  with  the  prices  required 
by  them  fof  each  item.  Copies  of  this  schedule 
were  supplied  to  the  Ministry  of  Munitions,  and 
were  thence  sent  to  all  engineering  firms  and 
manufacturers  of  munitions  throughout  the 
country,  with  an  intimation  that  if  they  should 
require  any  of  the  items  they  could  obtain  them 
from  Messrs.  Dick,  Kerr  it  Co.  at  the  schedule 
prices.  In  this  way  practically  the  whole  of  the 
plant,  of  a  total  value  of  about  £1(X),000,  wa.s 
disposed  of.  In  considering  the  legal  effect  of 
these  proceedings  on  the  contract  between  Messrs. 
Dick,  KeiT  &  Co.  and  the  board,  it  is  important 
to  bear  in  mind  that  in  drawing  up  the  contrsu-t 
the  board  decided  to  waive  the  usual  stipulation 
for  a  guarantee  or  surety  for  its  due.  performance, 
being  advised  that  the  very  valuable  plant  required 
would  upon  its  delivery  on  the  site  by  the 
terms  of  the  contract  beef>nie  the  property  of  the 
board  during  construction.  The  contractors  con- 
tended that,  in  consequence  of  the  notice  served 
by  the  Ministry  of  Munitions,  the  contract  was  at 
an  end ;  that  consequently  the  board  had  no  longer 


any  interest  in  the  plant ;  and  that  they  were 
entitled  to  retain  the  proceeds  of  the  sales  directed 
by  the  Ministry  of  Munitions.  The  board  on  the 
other  hand  took  up  the  position  that  the  contract 
was  still  enforceable;  tliat,  pending  completion, 
the  plant  on  the  site  was  their  property ;  and  that 
the  proceeds  of  its  sale  should  at  least  be  deposited 
at  a  bank  in  the  joint  names  of  the  contractors 
and  the  boaa-d. 

It  will  thus  be  seen  tliat  the  substantial  ques- 
tions before  the  court  were  (1)  whether  the 
contract  was  still  in  existence  as  a  binding  con- 
tract between  the  parties,  or  whether  it  had  been 
determined  by  the  notice  received  by  the  con- 
tractors from  the  Ministry  of  Munitions;  and  (2) 
whether  the  plant  on  the  site  and  the  proceeds 
of  tiie  sale  thereof  belonged  to  the  contractors  or 
tlie  board.  Although  a  considered  judgment  has 
not  yet  been  delivered,  the  learned  judge  who  tried 
the  case  has  intinnited  that,  in  his  view,  the 
contract  is  not  abrogated,  and  that  the  plant  on 
its  aiTival  on  the  site  becimie  the  limited  property 
of  the  board.  ^  He  further  decided,  however,  that 
the  contractors  art^  not  boimd  to  repay  the  pro- 
ceeds of  the  sale  of  the  plant,  on  the  ground  that 
in  disposing  of  it  they  were  acting  as  agents  for 
the  Ministry  of  Munitions,  and  not  in  their  own 
interests.  The  sequel  to  this  decision  is  not  with- 
out interest.  The  Piime  Minister,  in  reply  to  a 
question  in  the  House  of  Commons,  has  intimated 
tiiat  the  general  results  of  the  decision  are  under 
consideration  by  the  Government  with  a.  view  to 
remedial  legislation.  We  are  inclined  to  agree 
with  Mr.  Moon  that  the  only  equitable  basis  for 
such  legislation  would  be  for  the  State  to  under- 
take to  make  good  any  loss  incurred  in  similar 
circumstances  by  either  the  building  owners  or 
the  contractors.  We  doubt,  however,  whether 
this  solution  will  find  favour  with  the  Govern- 
ment owing  to  the  wide  field  for  claims  for  com- 
[lensation  that  would  thus  be  thrown  open. 


The  Dentist's 
Bowl. 


Among  the  many  cases  that 
have  come  before  the  courts  on 
the  question  of  the  meaning  of 
the  expression  "  domestic  piu-poses  "  in  con- 
nection with  acts  relating  to  charges  for  water 
supply,  probably  none  has  raised  quite  so  curious 
a  point  as  one  which  was  tried  in  the  Westminster 
County  Court  early  this  year.  The  plaintiffs 
were    the    Metropolitan  Water   Board,  and   they 
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sought  to  recover  £3,  being  the  charge  for  six 
veal's,  at  tlie  rate  of  10s.  per  annum,  from  a 
dentist  for  wat-er  used  for  alleged  non-domestic 
purposes  for  a  revolving  bo«l  at  the  side  of  the 
patient's  chair.  Water  was,  of  eoui'se,  also  used 
from  this  tap  for  %\ashing  out  the  mouth  and  the 
usual  antiseptic  purposes.  The  surgery  formed 
part  of  the  defendant's  house,  on  which  the 
ordinary  domestic  water-rate  was  paid.  The  board 
claimed  that  this  user  of  water  was  non-domestic 
under  sec.  25  of  their  Chai-ges  Act,  1907,  on  the 
grtnmd  that  it  was  water  used  for  "  \\'orking  any 
machine  or  apparatus,  and  in  addition  or  alter- 
natively because  it  was  wat-er  used  for  a  trade, 
manufacture,  or  business."  The  learned  judge 
delivered  a  «Titten  judgment  to  the  effect  that, 
although  the  mechanical  contrivance  perhaps 
came  witbiu  one  of  the  dictionary  meanings 
of  machine,  it  was  not,  in  his  opinion,  a 
"  machine  "  within  the  meaning  of  the  Act,  nor 
was  the  water  used  for  the  purpose  of  working 
it,  the  contrivance  being  used  merely  for  sanitary- 
reasons.  On  the  second  point  he  held  that  wash- 
ing out  the  mouth  was  an  ordinary  domestic  user 
of  water,  and  that,  although  such  user  was 
ancillary  to  the  defendant's  business,  which 
indeed  could  not  be  cai-ried  on  without  it,  his 
Honour  found  himself  unable  to  distinguish  the 
case  from  that  very  far-reaching  decision  of  the 
House  of  Lords  in  the  case  of  the  Metropolitan 
Water  Board  v.  Avery,  1914,  A.C.,  118,  and  gave 
judgment  for  the  defendant. 


Interconnecting 
Electricity  Works. 


The  discussions  which  took 
place  at  the  Institution  of 
Electrical  Engineers  in  April 
last,  and  the  cii'cular  issued  to  electricity  supply 
undertakings  by  the  Board  of  Trade  in  May,  have 
borne  good  fruit.  This  week  a  Memorandum 
addressed  to  all  electric  supply  undertakings  by 
the  Joint  Committee  appointed  by  the  Incor- 
porated Municipal  Electrical  Association  and  the 
Incorporated  Association  of  Electric  Power  Com- 
panies has  been  published.  It  states  that  the 
Joint  Committee  has  an-ived  at  the  conclusion 
that  linking-up  of  generating  stations  is  important 
for  the  purpose  of  saving  fuel,  labour,  and  capital, 
besides  increasing  the  reliability  of  supply,  and 
that  such  linking-up  can  be  carried  out  imme- 
diately in  many  places  without  fresh  legislation. 
For  this  reason  it  is  proposed  to  form  local  com- 
mittees of  engineers  to  consider  the  matter,  and 
the  country  has  been  provisionally  divided  into 
suitable  areas  within  which  interconnection  could 
profitably  be  adopted.  Early  in  May  such  a  com- 
mittee was  formed  in  the  Lanca-^hire  area  by  local 
initiative,  thus  forestalling  botii  the  Board  of 
Trade  and  the  Joint  Committee,  and  has  made 
so  much  progress  that  in  an  interim  report,  also 
issued  this  week,  full  details  are  given  regarding 
a  comprehensive  scheme  that  has  been  formulated 
for  the  districts  within  its  scope.  Four  sucli  dis- 
tricts are  outlined,  and  preliminary  estimates  of 
the  cost  of  interconnecting  mains  and  transformers 
are  scheduled.  The  committee  states  that  the 
saving  in  coal  alone,  at  17s.  per  ton,  would  be 
£82,000  per  annum,  but  as  the  export  value  of 
coal  at  present  is  from  45s.  to  50s.  per  ton,  the 
annual  saving  to  the  country  would  be  nearer 
£240,000 — nearly  sufficient  to  cover  the  whole 
capital  outlay  in  one  yeai".  The  Treasuiy  has 
intimated  its  willingness  to  provide  the  money 
for  the  purpose,  subject  to  the  apjjroval  of  the 
Board  of  Trade  and  the  Local  Government  Board 
to  the  plans,  and  the  committee  proposes  that 
without  further  delay  a  provisional  board  be 
apjiointed  to  control  the  development  of  the 
scheme,  pending  the  official  appointment  of  a 
board  of  control  under  sec.  8  of  the  Electric  Light- 
ing Act  of  1909. 

The  scheme  so    far  worked    out  affects  about 


twenty-six  undertakings,  mostly  in  municipal 
hands,  having  ])lant  rated  at  260,000  kw.  and 
an  annual  output  of  421,000,000  units,  the  capital 
expenditure  on  these  undertakings  to  date 
amounting  to  over  £8,000,000  sterling.  The  areas 
in  question  include  Manchester  and  the  neigh- 
bouring industrial  centres,  but  do  not  at  present 
extend  as  far  as  Liverpool.  The  importance  of 
this  gi'eat  movement  can  hardly  be  over-esti- 
mated ;  it  has  already  gained  a  momentum  which 
promises  to  carry  it  over  all  difficulties,  and  it 
has  several  Government  departments  at  its  back. 
The  benefits  to  be  derived  from  its  fiaiition  are 
economy  of  coal,  reduced  capital  outlay,  increased 
capacity  of  the  existing  plant  by  30  per  cent  (as 
the  linked-up  stations  will  act  as  stand-by  to 
each  other,  instead  of  each  ])rovidiug  its  own 
spare  plant),  gi'eater  reliability,  and  lower  prices 
to  consumers.  Over  60  miles  of  extra  high-tension 
cable  will  be  required  to  complete  the  inter- 
connections, which  are  shown  on  a  map  of  the 
district,  and  the  cost  will  be  over  £280,000.  In 
London  great  advantages  have  been  secured  by' 
the  partial  interconnection  which  has  been 
gi'adually  carried  out  between  the  various  under- 
takings, and  there  is  ample  scope  for  the  adop- 
tion of  the  system  in  other  important  areas.  The 
effect  upon  the  progress  of  electricity  supply,  and 
upon  the  cost  of  power  to  manufacturers  and 
other  users,  is  likely  to  be  most  marked,  and,  in 
\ie\Y  of  the  coming  industrial  conilict  ^\-ith  oiu- 
present  enemies,  it  is  important  in  the  national 
interests  that  all  such  projects  should  be  heartily 
supported. 


Deposits  in 
Sewers. 


The  difficulties  encountered 
by  the  engineer  in  designing 
sewei"s  which  shall  be  self- 
cleansing  are  well  described  in  the  paper,  printed 
on  another  page,  which  was  read  by  Mr.  H.  A. 
Cutler,  the  city  surveyor  of  Belfast,  at  a  recent 
meeting  of  the  Association  of  Municipal  Autho- 
rities of  Ireland,  but  we  think  that  the  value  of 
the  system  of  supplementing  the  shortage  of 
volume  which  occurs  at  times  in  nearly  all  sewers, 
but  particulai'ly  in  the  case  of  sewers  on  the  com- 
bined system,  is  not  sufficiently  appreciated. 
fA^ssuming  that  the  sewers  can  be  constructed  with 
gradients  which  will  give  a  self-cleansing  velocity 
when  flowing  half-full,  all  the  difficulties  due  to 
lack  of  volume  at  times  can  be  prevented  by  a 
properly  designed  system  of  automatic  flush 
tanks,  and  if  these  are  installed  at  the  outset 
the  sewei-s  will  never  become  so  foul  as  to  necessi- 
tate the  removal  of  deposits  by  hand  or  by 
machine.  In  most  cases  flush  tanks  should  be 
fixed  at  the  heads  of  all  lateral  sewere,  especially 
in  streets  not  fully  built  upon.  These  tanks 
should  be  of  such  a  capacity  that  the  flush  will 
have  due  effect — that  is,  cause  the  sewer  to  flow 
not  less  than  half-full  foa-  the  whole  length  down 
to  its  junction  with  the  main  sewer.  This  is  less 
expensive  than  providing  more  than  one  flush 
tank  on  the  same  lengtli  of  sewer.  Information 
as  to  the  length  of  sewer  which  can  be  effectively 
flushed  by  one  tank  can  be  obtained  from  some 
of  the  makers,  who  have  made  careful  observa- 
tions of  the  results  obtained  in  actual  practice. 
Similar  flush  tanks  of  suitable  capacity  and  rate 
of  discharge  should  also  be  fixed  on  the  main 
sewer,  or,  as  an  alternative,  it  is  possible  to 
arrange  the  flush  tanks  at  the  heads  of  the  lateral 
sewers  in  such  a  manner  that  several,  even  at 
soine  distance  apart,  shall  discharge  simultane- 
ously so  that  their  combined  flushes,  when  they 
reach  the  inain  sewer,  shall  be  sufficient  to 
produce  the  desired  effect  in  the  main  sewer  itself. 
Further,  in  all  cases,  the  size  of  the  automatic 
syphon  to  be  used  in  each  tank  should  be  deter- 
mined, not  by  tlie  relation  of  its  diameter  to 
that  of  the  sev^-er,  but  solely  by  the  rate  of  dis- 
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chm-go  iviiiiirtHi  to  proinco  the  desired  tlow  in 
tlie  sewer.  The  canaeitv  ..f  the  tank — that  is. 
the  duration  of  the  Husli — will  govern  the  length 
of  the  sewer  effectively  flushed.  Syphons  can  be 
obtained  which  will  discharu'e  at  any  desired  rate, 
even  to  the  extent  of  putting  the  sewer  under 
pressure  at  the  top  end,  if  this  \¥ere  desired,  and 
all  that  is  needed  is  the  ajiplication  of  scientific 
design  to  the  system  of  Hushing  in  the  same  way 
as  it  is  applied  to  the  sewers  themselves. 
*  *  * 

The  Town  Planning      _}}'    ^l-'-vering    his    inaugural 
institute.  '\^^'"''^^,/^--^    president    of     the 

I  own  riannmg  Institute,  Air. 
J.  W.  Cockrill,  the  borouijli  surveyor  of  Great 
Yarmouth,  rightly  deplored  the  retarding  influence 
of  the  war  on  town-planning  enterprise.  Wlien 
it  is  remembered  that  there  is  virtual  unanimity 
as  to  tiie  advantages  of  town  planning,  it  is  imt 
a  little  disappointing  that  in  the  seven  years  that 
have  elapsed  since  the  passing  of  the  Act  of  I9(ifl 
only  !()()  schemes  ai-e  heiiiLT  undertaken,  of  which 
only  six  have  reached  the  stage  of  completion.  It 
is  no  doubt  true  that  the  war  is  largely  responsible 
for  the  pre.sent  unsatisfactory  state  of  affairs,  but 
it  might  at  least  have  been  expected  that  a  much 
larger  number  of  local  authorities  would  have 
undertaken  the  work  of  ])re|>aring  schemes  with  a 
view  to  their  execution  after  the  conclusion  of 
peace.  Mr.  Ccx*krill  was  mainly  concerned  to 
convince  the  speculative  iniilder  that  town  [ilan-' 
ning  is  for  him  a  good  business  pi'oposition,  and 
we  agi'ee  that  if  it  were  only  possible  to  bring  this 
conviction  home  to  those  most  nearly  concerned, 
half  the  battle  for  better  housing  conditions  would 
be  won.  In  this  connection  Mr.  Cluules  B(x>tli 
once  wrote:  "  I  wish  I  could  rouse  in  the  minds 
of  speculative  builders  a  sense  of  the  money  value 
that  lies  in  individuality,  with  its  power  of 
attracting  the  eye,  ivMiting  the  affections  and 
ai-ousing  pride  in  house  and  home.  Then  would 
they  seek  to  use,  in  place  of  sedulously  destroy- 
ing, every  natural  feature  of  beauty,  and  talce 
thought  of  others ;  a  slightly  greater  width  of 
garden  on  the  sunny  side,  whether  front,  or  back, 
may  make  all  the  difference ;  a  single  tree  left 
standing  can  glorify  a  whole  street.  Fresh  paint- 
ing and  papering  witliin  is  not  the  highest  ideal — 
its  charm  passes »  the  other  gathers  force  as  the 
years  go  by. " 

Dealing  with  building  works  after  the  war,  Mr. 
Cockrill  pointed  out  the  difficulties  which  tire 
bound  to  iU'ise  owing  to  the  enormously  increa.sed 
cost  of  labour  and  materials.  As  we  have  said 
on  former  occasions,  it  appears  that  the  situation 
will  have  to  be  met  by  some  form  of  State  aid. 
At  all  events,  we  agree  witli  Mr,  Cockrill  that  it 
is  to  be  hoped  that  no  hard-and-fast  standardised 
type  of  reinforced-concrete  building  will  be  uni- 
versally adopted  without  reference  to  aesthetic 
considerations. 


Air  Raids  and  ^^'^^  '''''"'^  received  from  a 
Street  Paving.  forre«P""dent  a  communication 
which  contains  a  warning 
against  the  p(')ssibilities  of  serious  street  fires  being 
caused  by  the  dropjiing  c,{  incendiary  bombs  from 
ail-ships  on  to  wood-i)aved  roads.  There  can  be 
no  doubt  that  the  materials  used  in  soft-wrxxi 
paving  are  in  themselves  highly  inflammable,  the 
blrK>ks  being  impregnated  with  creosote  oil  and 
embedded  in  pitch  and  tar,  but  so  fai-  as  we  are 
aware  the  danger  to  which  our  correspondent  refers 
haz  not  yet  materialised.  This  immunity  is 
probably  due  to  three  main  causes  :  First,  the  film 
of  dirt  which  usually  covers  the  upper  surface  of 
the  blocks;  secrmd,  the  particles  of  crushed  stfme 
that  are  rolled  into  the  surface  fibres;  and  thiixl, 
the  cement  filling  whicli  is  run  into  the  joints 
above  the  pitch.  Danger  from  the  cause  indicated 
would  appear  to  be  even  more  remote  in  the  case 


of  hard-wo<xl  blocks,  wliich  are  not  only  less 
intlammable  in  tiieiuselves,  but  are  invariably 
laid  without  being  creosoted.  Our  correspondent, 
while  not  adopting  an  alarmist  attitude,  suggests 
certain  simple  precautionary  measures.  In  the 
tii-st  place,  he  thinks  that  it  is  unwise^  in  these 
days  to  stixc-k  large  (juantities  of  cx'eosoted  blocks 
in  the  streets,  or,  when  old  blocks  are  being  lifted, 
to  leave  them  in  large  heajis  for  any  length  of 
time.  He  further  suggests  that  stands  for  taxi- 
cabs  and  other  places  specially  liable  to  become 
saturated  with  petrol  and  oil  dropped  from  motor 
vehicles  should  be  paved  with  granite,  and  lastly, 
that  sand  for  extinguishing  fires  should  be  readily 
accessible  at  frequent  intervals  neai'  wood-paved 
roads.  Our  readers  may  think  that  the  precautions 
are  more  alarming  than  the  alleged  danger.  Be 
this  as  it  may,  it  would  be-  interesting  to  hear 
their  views  on  the  question  raised  by  oui- 
correspondent. 


A  Living  Wage^ 


In  the  last  few  months 
women  have  invaded  many 
spheres  of  labour  which  had  in 
in-e-war  times  been  monopolised  entirely  by  men, 
and,  having  regard  to  the  large  number  of  men 
cmitkned  on  outdoor  work  by  local  authorities,  it 
is  i)erliaps  surprising  that  more  women  have  not 
vindertaken  this  class  of  work  than  is  in  fact  the 
case.  The  woman  trmn  conductor  or  tram  driver 
is  now  a  familiar  figure,  but  we  have  not  yet 
become  accustomed  to  the  "  road-woman  "  or 
'■  sewer- woman. "  In  some  districts,  however, 
women  have  been  engaged  on  the  roads,  and  here, 
as  in  many  other  novel  occupations,  they  have 
been  more  successful  than  might  have  been 
expected.  Indeed,  the  unfamiliar  work  which 
women  have  undertaken  as  a  result  of  war  con- 
ditions has  as  a  rule  been  done  with  remarkalilc 
thorf>ughness.  For  this  reason  we  are,  or  ought 
to  be,  specially  careful  that  the  new  women- 
workers  are  treated  with  scrupulous  fairness.  An 
aj)i>arent  example  of  the  way  not  to  do  it  is 
afff>rded  by  the  Sudbury  Town  Council.  In  that 
district  several  women  are  engaged  on  the  roads, 
and  although  it  is  admitted  that  they  have  worked 
well,  it  appeai-s  that  they  are  paid  af>  the  miserable 
rate  of  Hd.  an  hour.  This  means  that  at  the  end 
of  an  eight-hour  day  they  receive  the  munificent 
reward  of  2s. — and  this  with  food  at  war  prices. 
Surely  it  is  "  up  to  "  Sudbury  to  do  better  than 
tliix  ! 


The  Rebuilding     „  ^'  ,',"  ^satisfactory  to  find  from 
of  Dublin  '  ''''*''' '"'^^  ^  Journal  that,  as 

a.  result  of  negotiations  which 
have  been  in  |)rogress  during  the  past  fortnight, 
an  agreement  has  practically  been  reached 
between  the  Corporation  of  Dublin  and  the  Fire 
and  Proi)erty  Lf>sses  Association  with  respect  to 
the  provisions  of  the  Dublin  Reconstruction  Bill. 
All  sorts  of  rumours  have  been  in  the  air  recently 
■<is  to  unexpected  difficulties  having  arisen  with 
respect  to  the  prospects  of  the  Bill  being  passed 
into  law,  and  as  usual  allegations  that  sinister 
influences  were  at  work  to  wreck  the  prospective 
settlement  were  only  too  plentiful.  All  these 
excitations  would  seem  to  amount  to  is  that 
certain  matters  of  detail  have  still  to  be  an-anged, 
but  it  is  not  expected  that  these  will  present 
any  serious  obstacles  in  the  way  of  a  settlement. 
Should  this  expectation  be  fulfilled — and  there  is 
the  best  reason  for  believing  it  will  be — the 
Reconstruction  Bill  will  proceed  as  an  agreed 
measure  so  far  as  the  representatives  of  the 
various  Dublin  interests  are  concerned.  ITnless, 
therefore,  some  fresh  obstacle  is  interposed  to 
the  scheme  as  agi-eed  iqion  the  prospect  of  an 
early  start  being  made  with  the  work  of  recon- 
struction appears  to  h.'  (|uite  satisfactory. 
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Prevention   and   Removal  of   Deposits  from,  and 
Repairs  of,  Sewers.* 

Bv    HENEY    A.    CUTLER,    m.inst.c.e.,   City    Surveyor    of    Belfast. 


The  subject  of  this  paper  is  one  which  at  some 
time  or  other  engrosses  the  minds  of  all  engineers 
and  surveyors  to  municipal  authorities,  and  there 
are  .some  districts  where,  owing  to  physical  condi- 
tions, errors  in  desifin  or  other  causes,  the  subject 
requires  very  frequent  attention. 

All  who  are  accu.stomed  to  the  design  of  sewers 
endeavour  to  obtain  such  gradients  as  will  give  self- 
cleansing  velocities  when  the  sewers  are  flowing 
full— that  is,  velocities  of  about  3  ft.  per  second  for 
small  sewers,  decreasing  as  the  sewers  increase  in 
size  to  a  minimum  of  atout  2  ft.  per  second,  and  as 
circular  sewers  have  theoretically  the  same  velocity 
when  flowing  half  full  as  when  flowing  fuli,  they 
will  remain  self-cleansing  under  all  conditions  of 
flow  between  those  limits. 

When  the  normal  condition  of  flow  is  small  com- 
pared with  the  size  of  a  sewer  (although  when  flow- 
ing half  full  it  may  be  self-cleansing),  deposits  will 
occur.  A  small  decrease  in  velocity  will  allow  the 
particles  which  are  largest  and  of  highest  specific 
gravity  to  be  deposited,  and  a  further  decrease  the 
smaller  and  lighter  particles. 

As  there  are  many  conditions  to  be  satisfied  when 
determining  the  sizes  and  gradients  of  sewers,  it  is 
not  always  possible  to  make  them  self-cleansing 
under  all  conditions,  and,  further,  we  do  not  always 
give  the  normal  flow  conditions  sufficient  con- 
sideration. 

VARIATIONS    OP    FLOW. 

To  form  .some  idea  of  the  possible  variations  of 
flow,  let  Us  consider  the  conditions  in  a  densely 
populated  area,  where  there  may  be  as  many  as  250 
per.sons  to  the  acre,  a  sewage  flow  of  30  gallons  per 
head  i^er  day,  and  a  rate  of  rainfall  flowing  off  during 
the  heaviest  storms  of  -66  inch  per  hour.  The  aver- 
ajie  rate  of  sewage  flow  from  such  an  area  would  be 
50  cub.  ft.  per  hour,  and  the  minimum  about  25 
cub.  ft.  per  hour,  and  the  maximum  rate  of  rainfall 
flowing  off  would  be  2,420  cub.  ft.  per  hour,  or  about 
100  times  greater  than  the  minimum  sewage  flow. 
Even  taking  sewers  the  maximum  discharging 
capacity  of  which  is  only  six  times  the  average  flow, 
we  get  a  variation  of  12  to  1  between  the  maximum 
and  minimum,  and  as  the  Local  Government  Board 
requires  that  sewers  should  be  of  sufficient  size  to 
convey  sewage  to  the  outfall  works  for  treatment  at 
the  rate  of  at  least  six  times  ■  the  average  sewage 
flow,  it  will  ]ye  seen  that,  without  having  to  provide 
for  heavy  rainfall,  the  conditions  are  sufficiently 
difficult  to  deal  with. 

Taking  the  variation  of  12  to  1  as  the  least  that 
must  be  contemplated  with  combined  drainage,  and 
assuming  that  such  variation  is  taking  place  in  a 
circular  sewer  which  is  running  full  when  discharg- 
ing the  maximum  quantity,  the  depth  of  flow  when 
the  minimum  quantity  is  being  discharged  will  only 
be  '19  of  the  diameter,  and  the  velocity  '59  of  the 
velocity  when  flowing  full  or  half  full. 

Sewers  of  large  capacity  are  aisually  made  oval  or 
egg-shaped,  with  a  view  to  increasing  the  velocity 
where  the  flow  is  comparatively  small,  and  applying 
the  foregoing  variation  of  flow  to  an  egg-shaped  sewer 
the  minimum  depth  of  flow  would  be  -21  of  the 
vertical  -diameter  of  the  sewer,  and  the  velocity  '64  of 
the  velocity  when  flowing  full. 

From  the.se  figures  it  will  be  seen  that  with  a 
variation  of  flow  of  12  to  1,  gradients  of  sewers, 
so  that  they  may  be  self-cleansing  at  all  times, 
should  be  such  that  the  velocities  when  running  full 
would  be  from  about  3J  ft.  per  second  for  large  sewers 
to  alxjut  5  ft.  per  second  for  small  sewers. 

As  in  fixing  the  sizes  of  the  sewers  one  has  to  pro- 
vide for  an  increase  of  population  over  a  period  of 
about  thirty  years,  the  problem  gets  the  more  diffi- 
cult, and  the  original  minimum  flow,  compared  with 
the  capacity  of  the  sewer,  may  be  such  that  it  is 
absolutely   impos.sible  to  prevent   deposit. 

Fortunately,  the  proportion  of  solids  reaching 
sewers  is  much  smaller  during  the  period  of  mini- 
mum flow  than  at  other  times,  and  as  they  usually 
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consist  chiefly  of  the  smaller  and  lighter  particles, 
velocities  less  than  what  are  usually  considered  self- 
cleansing  will  remove  them. 

It  is  also  often  found  that  deposits  which  accumulate 
in  sewers  in  dry  i>eriods  owing  to  sluggishness  of 
sewage  flow  will  be  washed  out  in  times  of  heavy 
rainfall,  but  such  accumulations  may  become  offen- 
sive in  warm  and  dry  weather  and  require  to  be 
periodically   removed. 

Although  in  most  cases  in  designing  new  sewers 
it  is  possible  to  make  them  self-cleansing,  there  are 
cases  where  the  necessary  gradient  is  impossible, 
especially  where  gradients  are  governed  by  the  levels 
of  existing  sewers. 

It  is  also  sometimes  found  that  sewers  which 
would  have  a  self-cleansing  gradient  for  ordinary 
sewage  become  sewers  of  deposit  owing  to  the  cha- 
racter of  the  liquid  discharged  into  them. 

BEMOVAI.    OF    DEPOSITS. 

Having  considered  the  difficulties  and,  under  some 
conditions,  the  impossibility  of  preventing  deposits 
in  sewers,  the  question  of  how  deposits  are  to  be 
removed  when  they  occur  naturally  arises.  The 
most  common,  and  usually  most  satisfactory,  method 
is  by  flushing,  but  to  be  effective  it  must  be  carried 
out  systematically  and  periodically. 

Flushing  may  be  carried  out  by  specially  con- 
structed tanks  with  a  syphonic  discharge ;  by  dis- 
charges from  tank  carts,  or  by  damming  the  sewage 
flow  until  a  large  quantity  of  sewage  is  impounded 
above  the  length  to  be  cleaned  and  suddenly  re- 
leasing it. 

For  flushing  branch  sewers  or  the  upper  ends  of 
main  sewers  the  permanent  flushing  tank  or  tank 
carts  are  the  only  possible  means ;  but  for  main 
sewers,  especially  large  ones,  flushing  by  damming 
up  the  flow  is  usually  the  cheapest  and  most  effective 
method. 

Cases  where  deposits  cannot  be  removed  by  flush- 
ing alone  are  not  uncommon,  as  most  officers  who 
have  had  cliarge  of  sewers  will  have  found,  and  the 
removal  of.  such  deposits  is  always  expensive  and 
sometimes  impossible  except  by  breaking  into  the 
sewer  at  frequent  intervals. 

The  most  usual  method  of  removing  such  deposits 
is  by  a  chain  and  "badger,"  which  is  moved 
backwards  and  forwards  in  the  sewer  to  rake  up  the 
deposit  and  keep  it  agitated  so  that  it  will  be  carried 
down  by  the  flow  in  the  sewer. 

Badgers  are  made  according  to  fancy,  the  most 
usual  being  a  binich  of  heavy  chain  fixed  to  the 
hauling  chain,  but  sometimes  some  form  of  bucket 
or  disc  is  used. 

The  hauling  chain  is  got  through  the  length  of 
sewer  to  be  cleaned  by*  first  floating  a  line  through 
or  pushing  it  through  with  server  rods. 

Badgers  are  useful  where  tfifere  is  sufficient  flow 
to  carry  off  the  deposit  when  agitated,  and  some 
form  of  bucket  or  disc  may  be  useful  if  there  is  not 
much  dejiosit  in  the  sewer,  but  it  cannot  be  pulled 
through  against  any  weight  of  silt. 

Difficulties  have  reoently  been  experienced  in 
Belfast  in  cleansing  a  sewer  where  the  gradient  was 
very  flat  and  the  deposit  of  a  plastic  nature  due  to 
the  presence  of  tarry  matter.  After  the  usual 
methods  of  removing  the  silt  had  been  resorted  to 
without  success,  openings  had  to  be  made  about 
every  20  ft.,  the  crown  of  the  sewer  removed,  and 
the  deposit  dug  out.  As  these  operations  were  costly, 
and  caused  permanent  damage  to  the  sewer,  the 
author  considered  the  matter  of  sufficient  importance 
to  warrant  the  spending  of  time  in  trying  to  devise 
special  apparatus  to  deal  with  the  deposit  without 
breaking  into  the  sewer. 

After  designing  several  forms  of  scraper,  models 
were  made  and  tried  in  a  glass  tube  partly  filled 
with  sand,  and  ultimately  a  full-sized  scraper  was 
made  in  accordance  with  the  model,  which 
proved  most  successful.  (The  actual  scraper  did  its 
work  'Well,  but  owing  to  open  joints  in  the  sewer 
in  which  it  was  tried,  it  was  foimd  necessary  to  make 
some-  improvements  to  prevent  the  scraper  sticking 
in  the  open  joints. 
Since    the    improvements    were    made,    sewers    of 
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lengths  up  to  Kttt  yds.  betweoii  maHhole?  havt»  been 
successfully  cleaned,  even  wlioii  more  tlum  luilf  full 
of  silt. 

The  seraper  does  not  enter  tlin  .^ewer  at  tlie  iipiioi 
end  of  the  iJectioii  to  be  (.'leaiud,  but  at  the  lower 
end.  from  which  it  is  pulled  in  by  a  rope  prcviously 
passed  through  the  sewer,  tlic  act  of  pulling  in 
causing  it  to  lie  flat  and  skate  over  the  deposit; 
when  the  .scraper  has  Iiihii  pulled  in  a  few  feet 
Uicconliui:  to  the  quantity  of  <le|>05it  in  the  sewer),  it 
is  withdrawn  by  a  rope  attached  to  its  after  end.  the 
pulling  back  causing  it  to  open  up  and  bring  the 
deiwsit  back  with  it. 

The  operation  proceeds  a  yard  or  so  at  a  time,  the 
scra^ier  lieing  pulled  farther  into  th&  sewer  each  time 
it  is  introduced,  until  idtiniately  the  whole  of  the 
deposit  in  the  section  has  Ixv-n  removed. 

After  each  withdrawal  of  the  scraper  the  silt  is 
filled  into  buckets  and  lifted  to  (he  surface,  and  the 
i^uantity  of  dei>osit  against  which  the  scra|>er  has 
to  be  pulled  is  limited  by  the  extra  distance  the 
scraper  is  drawn  in  after  each  (i|>eration. 

REPAIRS. 

Where  .sewers  are  laid  in  running  sand,  and  any 
o|«en  joints  occur,  sand  will  find  its  way  into  the 
sewers  with  the  subsoil  water,  and  if  the  velo<'ity 
of  the  flow  is  insufficient   deposits  will   aixiuninlate. 

The  author  has  had  soiiu'  trouble  of  this  nature. 
and  liy  means  of  special  devices  lias  l>eeu  al)lc  to 
remake  leaking  joints  and  execute  other  npairs 
where  the  sewers  have  been  over  2  ft.  in  diameter 
without  Ojiening  from  the  surfa<e. 

Wliere  the  sewer  is  large  enough,  clay  stanks  are 
usually  constructed  inside  the  sewer  at  each  end  of 
the  portion  under  repair,  and  a  trough  put  in  Iwtween 
the  stanks  so  as  to  keep  the  sewage  from  the  bottom 
and  walls  of  the  .sewer  while  the  repairs  are  being 
made.  .\s  the  size  of  the  marihnles  limits  the  length 
of  the  trough  which  can  he  gcit  inside  the  .sewer, 
short  lengths  are  usually  jcjineil  together  in  position. 

As  the  s|>ace  occupied  by  an  ordinary  trough  pro- 
hibited its  u.se  in  the  small  .-ewers  the  author  was 
repairing,  a  length  of  canvas  about  5  yds.  long  and 
1  yd.  wide  was  laid  on  the  invert  of  the  sewer  and 
half  way  up  the  sides:  the  emls  of  the  canvas  were 
sj-eured  by  iron  hoo|>s  expanded  inside  the  sewer 
over  the  caftvas,  and  similar  iron  hoops  were  u.s«d 
over  the  canvas  on  each  side  of  each  joint  about 
4  in.  ai>art. 

The  iron  hoops  were  .served  with  irtarJine  so  as  to 
make  a  cushion  against  the  canvas  to  prevent  leak- 
age past  the  hoops. 

When  the  canvas  trough  wa-  ready  cement  grout 
was  run  into  the  joints  at  the  back  of  the  canvas 
l)etween  the  hoops,  and  the  canvas  left  in  till  the 
joints  had  set. 

The  arrangement  referred  to  enable<l  the  botloin 
half  of  ea<'h  joint  to  lie  perfectly  made  without  ajiy 
oljstruction  to  the  flow  in  the  sewer,  and  the  top 
half,  where  the  joints  were  not  joo  wide,  was  pointed 
in  the  ordinary  way. 


Road    Surveyors'    Petrol    Allowances It    was     re- 

IMirted  at  the  last  meeting  of  the- council  of  the 
Institution  of  .Municipal  and  County  Engineers  that 
Mr.  J.  S.  Pickering,  bonnigli  engineer  of  Chelten- 
ham, had  written  with  regaril  to  the  question  of  the 
limited  supply  of  petrol  to  ro:id  surveyoi's.  and  it 
was  resolved,  on  the  reconiniendation  of  the  General 
Pur|>o.ses  Connnittce,  that  i\lr.  Pickering  should  be 
requested  to  write  to  the  Koad  Board  on  the  matter, 
and  that  the  secretary  .should  also  communicate  with 
the  board  a.sking  for  sympatlmtic  consideration  of 
individual  applications  in  view  of  their  si)ecial  cir- 
cumstances. -^ 

The    Decimal    System ,Tlic    Decimal    As.-ociation 

are  asking  for  the  support  of  local  authorities  to 
the  following  prifpo.sition  :  "That,  in  the  opinion  of 
this  council,  it  is  of  supreme  national  importance 
that  j)ronipt  steps  be  taken  to  secure  the  maximum 
of  trade  with  foreign  countries  when  the  war  is  over. 
To  this  end  the  council  considers  it  not  only  desir- 
able, but  ab.soluteiy  essential,  to  adopt  the  decimal 
system  of  coinage,  weights  and  measures  throughout 
the  Briti.sh  Isles,  and  thus  enable  our  manufacturers 
and  merchants  to  compete  more  easily  and  suoces.s- 
fully  with  rival  nations  having  that  .sysiam  already 
in  use,  and  tho  council  requests  the  local  Chamber 
of  Commerce  to  take  the  matter  into  their  serious 
consideration  and  do  all  in  iheir  power  to  help  for- 
ward this  important  and  neces-ary  reform." 


CLINKER-MEXPHALTE  WORK  AT  WOLVERHAMPTON. 


It  will  1)0  remcnd)i>reil  that  the  Clinkor-Mexphalle 
exhibits  aroused  great  interest  among  engineers 
visiting  the  'Stand  of  Highways  Construction, 
Limited,  at  the  Road  Conference  and  Exhibition  in 
litla,  and  the  work  carried  out  under  this  process 
since  that  time  has  fully  justified  the  claims  then 
made. 

Engineers  will  now  be  interested  to  learn  that  i\'Ir. 
G.  CJreen,  m.inst.o.e.,  boroiugh  engineer  and  sur- 
veyor of  Wolverhampton,  has  recently  liecn  laying 
liifuminous  roads  composed  of  IMexi>halte  and 
crushed  clinker  from  the  local  destructor. 

Highways  Construction.  Limited,  who  are  licen.sees 
of  this  iji-ocess  (which  has  licen  patented  by  one  of 
the  most  practical  and  experienced  of  our  road  engi- 
neers— namely,  iMr.  E.  J.  Lovegrove — borough  engi- 
neer of  Hornsey),  have  in  this  in.stance  acted  as 
advisers  to  the  cor|)oration  of,  Wolverhampton,  who 
are  executing  the  work  under  sub-licence  from  them. 
Highways  Construction,  Limited,  setting  the  speci- 
fication, providing  laboratorial  check  on  ihe.  material 
as  laid,  together  with  skilled  supervision  both  at  the 
manufacturing  dciiot  and  on  the  roads.  The  cor- 
poration provide  the  clinker  from  their  destructor, 
being  responsible  also  for  all  labour,  fuel,  carting 
and  rolling,  and  the  preparation  of  the  existing  road 
surface,  while  Hi,i;hways  Construction,  Limited, 
supply  the  Mcxphaltc  (bitumen)  for  making  the 
nnitrix  and  the  necessary  grinding  and  manufactur- 
ing plant. 

Two  roads  have  already  been  laid  with  this  process 
and  are  wearing  well',  and  a  third — Dudley-road — 
is  now  in  course  of  construction.  i 
,_(»n  the  27th  ult.,  at  the  invitation  of  Highways 
Construction,  Limited,  these  roads  were  inspected  by 
the  following  engineers  and  surveyors — namely,  IVfr. 
H.  E.  Stilgoe  (Birminiihani),  accompanied"  by  his 
chairman,  Mr.  Talbot,  Mr.  .1.  E.  Swindlehnrst 
(Coventry),  Mr.  A.  Burton  (StokeKni-Trent).  Mr. 
W.  A.  H.  Clarrv,  with  Mr.  Alderman  Glover  (Sutton 
Coldfield).  Mr.'  P.  A.  lienn  (Lichfield),  Mr.  Wm. 
Plant  (Stafford*.  Mr.  F.  H.  Gibbons  (deputy  sur- 
veyor, Dudley),  representing  Mr.  John  Ganmge, 
borough  engineer  of  Dudley,  who  unfortunately  was 
\inable  to  attend  owing  to  an  accident. 

Mr.  Green,  Mr.  F.  G.  .Beaumont,  the  deputy  sur- 
ve.yor,  and  Mr.  H.  W.  Lovatt,  of  Highways  Con- 
stru;ction,  Limited,  explained  the  process  to  the 
visitors. 

Previous  to  inspecting  the  roads  the  jiarly  visited 
the  manufacturing  depot  installed  at  the  Wolver- 
hampton destructor  woiks.  Clinker,  which  is  taken 
direct  from  the  de.stnu'tor  (after  as  much  metal  as 
|)Ossiblo  has  been  removed  by  hand),  is  crushed  in 
a  large  self-emiitying  mortar  grinding  mill  and 
elevated  to  a  screen.  The  product  is  collected  in 
twin  bins — the  fine  for  u.'-e  in  the  carpet  or  top  coat, 
and  the  coar.se  (that  is  to  say,  all  not  passing  the 
.screen)  for  bottom  or  binder  course.  It  is  then  con- 
veyed to  open  hearth  driers,  heated  to  the  necessary 
temi>erature  and  elevafeil  to  the  mixer,  where  the 
required  amount  of  Mexphalt©  is  added.  After  the 
ground  clinker  a-nd  '  the  Mexphalte  have  teen 
thoroughly  mixed,  the  mixture  is  self-di.scharged  into 
carts  standing  beneath  the  mixer,  conveyed  to  the 
road,  spread  and  rolled. 

On  the  conclusion  of  the  insjiection  of  the  manu- 
facturing in.stallation  the  visitors  were  conducted 
over  the  roads  which  have  been  completed  or  ar©  in 
course  o,f  completion.  These  are  all  subject  to  heavy 
traffic,  and  therefore  the  two-coat,  system  of  con- 
struction has  been  employed.  It  was  explained  that 
prior  to  laying  the  Cliidier-Mexphalte  the  existing 
macadam  is  scarified  to  tlic  required  depth  and  swept 
perfectly  clean;  the  bottom  or  binder  course,,  about 
2  in.  thick,  is  then  laid  and  rolled,  and  after  this  has 
l>ecome  cool  the  carpet  or  top  coat,  1  in.  thick,  is 
spread  and  consolidated,  the  steam  roller  being 
brought  on  to  the  material  as  .soon  as  it  is  laid,  in 
order  to  obtain  the  maxinnnn  amount  of  consolida- 
tion possible.  The  visiting  engineers  particularly 
noted  that  this  results  in  a  very  dense  and  even 
surface,  closely  resembling  rock  asphalt  in 
appearance. 

The  roads  surfaced  up  to  date,  and  which  were 
inspected,  ar©  as   follows:  — 

(1)  Union-street.— Area,  .'S30  yds.  super. ;  width 
between  kerbs,  20  ft.;  existing  foundation,  water- 
bound     macadam:     subject,    to    heavy    lorry     traffic 
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l>elween  railway  station  and   the  hiisiness  centre   of 
the  town. 

(2)  Market-street.— Area,  1,000  yds.  super.;  widtli 
between  kerbs,  20  ft.;  existing  foundation,  old 
bituminous  macadam ;  heavy  througli  traffic ;  also  a 
large  brewery  .ciituated  in  this  street,  which  produces 
heavy  local  traffic. 

(3)  Dudley-road. — Area,  4,500  yds.  super. ;  existing 
foundation,  ordinary  water-bound  macadam.  The 
area  being  covered  is  on  both  sides  of  a  double  tram- 
way track;  in  places  is  somewhat  narrow  in  width. 
Traffic  heavy,  sulsject  to  traction  engines,  Foden 
wagons,  heavy  motor  lorries,  &c. 

It  is  interesting  to  note  that  Mr.  Green  is  about  to 
connnence  using  the  al>ov6  form  of  construction  for 
roads  carrying  lighter  traffic,  in  which  case  a  carpet 
or  single  icoat,  Ij  in.  thick,  will  be  laid  directly  on 
the  existing  macadam,  the  necessary  crossfall — 
where  the  existing  crown  of  the  road  is  low — being 
obtained  by  laying  binder  leonrse  material.  The 
specification  of  the  single  coat  work  is  the  same  as 
fo/  the  carpet  or  wearing  siirface  employed  in  the 
two-coat  method. 

All  the  engineers  who  visited  Wolverhampton  have 
destructors  of  their  own,  and  freely  expressed  their 
satisfaction  wifli  the  results  attained,  which  fully 
demonstrate  that  Mexphalte,  with  its  well-known 
qualities,  is  particularly  adaptable  to  use  with 
destructor  refuse,  and  that  the  process  enables  engi- 
neers to  find  an  outlet  for  the  disposal  of  their 
clinker,  which  is  ofttimes  a  troublesome  and  expen- 
sive matter,  and  at  the  same  time  enables  them  to 
provide  a  road  surface  which  meets  the  requirements 
of  modern  traffic. 

We  do  not  doubt  but  that  many  engineers  will  be 
following  Mr.  Green's  example  in  the  near  future, 
especially  in  view  of  the  difficulties  which  are  now 
being  met  with  in  the  maintaining  of  road  surface.^ 
due  to  abnormal  traffic  arising  from  war  conditions. 
This  system  of  road  surfacing  should  certainly  be 
)>orne  in  mind  in  connection  with  road  work  schemes 
to  be  carried  out  after  the  war.  as  it  is  anticipated 
that  motor  traffic  on  the  roads  will  considerably 
increase  in  years  to  come,  and  Mexphalte  mixed  with 
an  aggregate  of  clinker,  stone  or  sand,  appears  to  l>e 
particularly  suitable  for  this  class  of  traffic. 


SlE,- 


G0RRE8P0NDENCE. 

Ets  avTjp  ov  ndvff  opa 

(One  man  doet  not  tee  everything.) 

— EDRIP1DB8. 

THE  METRIC  SYSTEM. 

To  the  Editor  of  The  Surveyor. 


"  No  better  opportiuiity  than  the  present  may  occur  for 
a  century  for  carrying  out  tlie  reform  of  our  troublesome 
and  hopelessly  unpractical  weights  and  measures  by  the 
adoption  of  the  Metric  system." — The  Chamhcr  of  Commerce 
Journal,  October.  191G.  p.  248. 

Early  in  this  year  the  writer  published  a  bonk, 
"  British  Trade  and  the  Metric  System,"  which 
revolutionises  the  accepted  theories  »n  weights  and 
measures.  The  claims  made  may  be  briefly  stated  as 
follow  : — 

(1)  The  British  system  is  a  mixture  of  three  distinct 
scales — namely,  the  decimal,  the  fractional,  and  the 
duodecimal.  The  confusion  which  has  arisen  in  the 
system  is  due  to  mixing  up  three  different  sets  of 
weights  and  measures.  When  re-separated  and  re- 
completed  the  three  form  a  harmonious  system  without 
parallel  or  ecpial  anywhere  at  the  i)resent  day. 

(2)  Decimals  havf  no  tlieoretical  advantage  over 
fractions,  while  in  pi-actice  fractions  have  many  advan- 
tages over  de<'imals,  the  most  important  being  sim- 
plicity in  calculation  and  fitness  for  employment  in 
mental  arithmetic.  Tlie  British  money  table  "helps  the 
poor  as  well  as  the  ri<ih.  The  rich  man's  coin  is  a 
shilliifg  ;  the  poor  man's  a  farthing.  To  the  vicli  the 
table  offers  a  decimal  scale  ;  to  the  poor  a  fractional 
scale. 

(3)  See  the  New  York  J<!i(;/liinrin;/  Ii'min/,  June  10, 
1911,  on  "  The  Curse  of  the  Nickel,"  one  result  of  a 
j)urely  decimal  currency.  The  American  decimal 
currency  is  a  currency  for  millionaires,  who  deal  in 
dollars  and  care  very  little  for  its  sub-divisions,  except 
as  a  means  fcjr  calculation  of  profits  and  losses,  to 
make  more  dollars. 

(4)  The  British  decimal  system  (B.D.S.)  has  for  its 
base  the  British  meter  of  5  links,  or  396  in.  This 
meter  (vide  "Encyclopaedia  Britannica,"  vol.  xxiv.,' 
p.  484)  is  the  direct  descendant  of  the  ancient  Belgi3 
yard,  once  in  common  use  throughout  Europe  (see  the 


wiiler's  letters  to  Builder  and  Building  Nmi\<,  issues 
r:niging  from  August  2  to  September  22,  1916).  The 
Ibitish  metric  ton,  the  cube  of  39'(i  in.  of  water  at 
fi-eezing  point,  is  our  existing  British  ton  of  2,240  lb. 
These  two  units  may  be  contrasted  with  the  French 
metre  of  39'37  in.  and  tonne  of  2204i32  lb. 

(5)  Further,  the  much-maligned,  troublesome,  and 
hojjelessly  impractical  British  system  contains  a  duo- 
decimal system,  based  on  the  Indian  yai'd  of  33  in., 
which  is  as  wonderful  and  complete  as  either  the 
B.D.S.  or  the  Metric  system. 

((i)  The  Biitish  triple  system  is  constructed  by 
dividing  Gunter's  chain  (of  20  Belgic  yards)  into  10, 
11.  and  12  jiarts,  the  halves  of  which  are  respectively 
the  Belgic  yard  or  British  meter,  the  British  yard,  and 
tile  Indian  yard,  or  gudge.  Comiiare  the  French  metre 
a7id  tile  French  20-metre  chain.  It  will  be  seen  at 
once  that  the  metre  of  39'37  in.  is  an  approximative 
modern  substitute  for  the  ancient  Belgic  yard  and 
"  Gunter's  chain."  The  jnuch-abused  rod,  pole,  or 
perch  is  5  Belgic  yards,  the  quarter  of  "  Gunter's 
(•hain."  The  abuse  is  apparently  founded  on  the  fact 
that  5  "Belgic"  yards  are  equal  in  length  to 
5^  "  Bi'itish  "  yards.  A  rood  is  1,000  square  British 
meters ;  an  acre  is  4,000  square  meters ;  and  a  rod 
of  brickwork  is  in  area  25  square  meters.  All  l/ie-^c 
vnil.'i  aehially  exixf^  and  are  not  invented  by.  me. 

(7)  Given  Fair  Play  and  Fair  Trade,  we  do  not 

NEED  TO  ADOPT  THE  MeTRIC  SySTEM  IN  THE  EMPIRE 
FOR    ANY    BUT    SPECIAL    PURPOSES. 

(8)  The  B.D.S.  places  the  key  of  Continental  know- 
ledge in  the  hands  of  all  our  people.  Anybody  can 
take  a  Metric  book  or  drawing  and  read  off  all  dimen- 
sions, &c. ,  at  once  as  B.D.S.  units  with  a  certain 
known  error  which  he  can  allow  for.  An  architect  or 
an  engineer  can  design  anything  he  pleases  in  B.D.S. 
units,  employing  either  Frencli  or  British  constants 
and  formulas,  and  the  result  will  be  equally  correct 
and  in  proportion  when  read  off  either  in  the  B.D.S. 
or  in  the  Metric  system. 

(9)  The  Belgic  yard  is  a  better  and  more  international 
measure  than  the  French  metre.  The  scientific  basis 
is  this  :  The  inch  ought  to  be  the  l-500,000,000th  part 
of  earth's  polar  axis.  Gunter's  chain  ought  to  be 
792  in.  (divisible  by  2,  3,  4,  6,  8,  9,  11,  and  12,  with- 
out remainder).  Tlie  Belgic  yard  or  meter  ought  to 
be  1  1-lOtli  of  a  common  yard,  or  39'6  in.,  the  common 
yard  ought  to  be  36  in.,  and  the  duodecimal  yard 
ought  to  be  33  in.  This  Triple  system,  or  tripod,  is 
to  be  found  in  the  great  Pyramid,  and  is  therefore 
more  than  4,000  years  old.  The  Belgic  yard  now  in 
use  is  39'6  in.,  and  is  the  1,000th  part  too  short; 
it  ought  to  be  39"64  in.  In  the  third  century  it  was 
actually  39'66  in.  The  difference,  compared  with  the 
difference  in  the  French  metre,  is  so  small  as  to  be 
negligible. 

(10)  Our  British  Weights  and  Measures  are 
More  Accurate  Earth  Measures,  and  More  Inter- 
national, BY  reason  of  Correctness,  Origin,  and 
Antiquity,  than  any'  other  in  the  World  to-day. 
They  are  based  on  earth's  polar  axis,  about  which  the 
whole  globe  revolves,  and  on  a  similitude  of  earth's 
girdle,  the  Equator,  the  dividing  line  of  the  two 
hemispheres.  A  measure  based  on  a  meridian  through 
any  capital  city  is  national,  and  can  never  be  inter- 
national. 

(11)  Everything  which  can  be  said  in  favour  of  the 
INIetric  .system  is  equally  applicable  to  the  B.D.S. 

The  writer  regrets  he  cannot  agree  with  any  Metric 
advocate,  since  the  British  system  is  sounder,  better, 
and  more  scientific.  It  is  waste  of  time  airing  any 
more  stale  theories  and  employing  the  old  threadbare 
arguments,  «'/'  your  issue  dated  October  6th,  pp. 
300  to  302.  The  new  "  discovery  "  (see  my  book  and 
other  references  given  above)  has  opened  a  new  field, 
and  has  made  the  Metric  system  itself,  so  far  as  the 
length  of  the  metre  is  concerned,  obsolete  and  out- 
of-date.  A  metre  other  than  39'6  in.  in  length,  what- 
ever the  lengtli  of  the  inch  may  be,  is  an  abomination. 
We  must  either  reduce  all  our  units  to  the  39'37  in. 
standard  or  else  we  must  induce  the  Allies  to  accept 
the  ancient  39'6  in.  standard,  and  leave  the  short,  in- 
accurate metre  to  the  Huns. 

At  the  present  time  the  Gennans  have  destroyed  the 
workshops  of  France,  Russia  (Poland),  and  Belgium, 
so  that  a  change  over  by  the  Allies  to  the  B.D.S.  would 
seem  to  be  not  only  good  business,  but  sound,  anti- 
German  policy.  It  would  merely  be  a  reversion  to  an 
accurate  metier,  once  in  common  use.  and  still  in 
existence  h;re. — Yours,  &c., 


Hove. 
October '7,  1916. 


E.   A.   W.    Phillips,   jmnst.c.e. 
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Institution  of  iVIunicipal  and  County  Engineers. 

MEETING  AT  WATFORD. 


A  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  was  held  at  Watford,  Herts,  on 
Saturday  last,  \vlu>n  [in  entirely  profitable  time  was 
spent  iu  discussing  a  paper  in  which  Mr.  David 
Waterhouse,  the  surveyor  to  the  urban  district 
council,  furnished  an  at'coinit  of  the  various  works 
which  have  engaged  or  are  engaging  his  attention. 
At  present  Mr.  Watcrhouse's  activities  are  mainly 
centred  on  the  carrying  out  of  a  scheme  of  water 
supply  which  the  raiii<l  development  of  the  town  has 
necessitated,  and  liy  iar  the  greater  part  of  his  paper 
was  devoted  to  a  description  of  this  undertaking, 
the  completed  portions  of  which  were  visited  by  the 
members  of  the  institution  in  the  course  of  the  after- 
noon. J[r.  J.  S.  Brndie  (Blackpool),  the  president, 
occupied  the  chair  during  the  proceedings — which 
opened  at  the  count  i  I  offices— atul  there  were  present 
Messrs.  H.  T.  WaUelam  (Middlesex),  A.  E.  Collins 
(Norwich).  Thomas  K.  Clark  (chairmau,  Watford 
Urban  District  Counc  I).  B.  A.Thorpo(vicc-chairman, 
Watford  Urban  District  Council),  G.  W.  Lonslev 
(Watford),  W.  NisUM  Blair  (St.  Paucras).  Edward 
Willis  (Chiswickl.  Henry  A.  Cutler  (Belfa.st), 
Percival  T.  Harrison  (Clielmsford),  hon.  district  sec- 
retary, Fred.  T.  .\.'i;us  (St.  Albaiist,  W.  H.  Duck- 
worth (Watford),  William  W.  Newman  (Watfurd). 
William  Banks  (K.irhester),  John  L.  Ke<lferu  (Gil- 
lingham),  E.  Young  Harrison  (Guildford).  C. 
Chaml)ers  Smith  (London).  Percy  Bennett  (Harrow), 
Harold  Collins  (Colelicster).  P.  G.  Killick  (Finsbury). 
J.  E.  Hattersley  (Bu.  Uingham).  W.  R.  Lock  (Heiuel 
Hempstead),  Ernest  10.  R.vder  (Bu.shey),  James  A. 
Webb  (Hendon  Kural  District  Council),  K.  C.  New- 
port (King.sbury  I'rhaii  District  Council).  H.  Tingle 
(We.stniiiister),  T.  l!owes  (Herts  County  Council). 
J.  S.  Killick  (Herfsi.  T.  W.  A.  Havward  (Battersea). 
G.  Dlickels  (Watford I.  O.  E.  Winter  (Hampstead). 
H.  Hodges,  Nuneaton  (vi.sitor),  R.  C.  .Moon  (Nun- 
eaton). W.  H.  Jarvi-  (Eritli),  W.  Gomersall  (Eritli), 
h.  P.  Marshall  (Rangoon),  C.  Carke<>t  Joins  (West- 
minster), James  Deuliirst  (Chelmsford),  R.  J.  Jenkins 
(Portsmouth).  G.  .'^mi.iIi  (Eton).  Herbert  N.  Hodges 
(Berkhanisted).  R.  Stevenson  Hen.shaw  (Welling- 
Iwrough),  W.  E.  II, ill,  Wellingborough  (visitor), 
T.  J.  Rushbrooke  (High  Wvcomlw?),  Frank  Roberts 
(Worthing),  W.  (ioodrich  (Watford).  E.  Pollard 
(Ixughton  Buzzard),  li.  J.  Saunders  (Leighton  Buz- 
zard). G.  Cartell  (H.-mel  Hempstead),  Edward  D. 
Rohertson  (Heme!  I  lein])stead).  Lewis  F.  Dunbar 
(Hemel  Hempsteadi.  \Vm.  ().  Ord  (Croydon),  G. 
.Atkinson  (Croydon  i.  1.  H.  Brierley  (Richmond),  and 
Mrs.  Roliinson  (acting  secretary). 

Mr.  iT.  R.  Clark.  ( liuirinan  of  the  district  council, 
in  welcoming  the  nieinliers,  commented  on  the  debt 
which  the  country  <iwed  to  the  municipal  engineer- 
ing profession.  The  tremendous  improvonent  in  the 
health  of  the  public,  and  the  amenities  of  our  towns 
during  the  last  fifty  \  ears  could  not  have  come  about 
if  there  had  not  brcn  at  the  service  of  the  ratepayers 
throughout  the  country  an  exceedingly  able  and 
public-spirited  Imdy  of  municipal  engineers.  It  was 
a  well-known  fact  that,  municipal  engineering  .acience 
was  at  the  present  day  second  to  none.  He  could 
not  therefore  regar.l  it,  in  any  other  light  than  a 
great  honour  to  Wat  lord  that  they  should  have  deter- 
mined to  pay  them  a  visit.  Tlie  growth  of  Watford 
in  recent  years  had  l^een  enormously  rapid,  and  its 
municipal  expansion  had  l>een  equally  extraordinary. 
Within  recent  years  large  public  parks  and  recrea- 
tion grounds  had  been  provided ;  an  elwtricity 
undertaking  had  been  established,  the  operations  of 
which  now  covcnd  a  very  large  area  of  the  sur- 
rounding comitry.  and  which  was  now  thoroughly 
successful  finan<iall.\  ;  inunicii»al  dwellings  had  been 
set  up:  many  acre-  of  allotments  had  l>een  pro- 
vided; an  excellent  -ystem  of  sewerage  and  sewage 
disposal  had  been  put  into  force;  o|ien-air  swimming 
baths  had  been  provided,  together  with  a  ntnnl>er  of 
other  matters;  and  last,  but  not  least,  a  splendid 
syst<-m  of  water  supply  had  come  into  l)eing,  the 
extension  of  which  "as  now  being  rapidly  proceeded 
with.  The  only  drawliack  to  their  local  water,  if  it 
could  be  called  a  drawback,  was  that  it  was  some- 
what hard;  but  they  would  see  a  most  iip-to-<]ate 
and,  they  believed,  efficient  softening  plant,  which 
would  go  a  very  gr-at  way  to  eliminate  this  objec- 


tion. In  spite  of  all  tliese  improvements,  he  was 
lileased  to  say  that  the  general  district  rate  had 
for  some  years  shown  a  consistent  decline.  He 
thought  they  W'ould  agree  that  this  was  a  record 
of  which  any  town  might  be  proud. 

Mr.  R.  A.  Thorpe,  vice-chairman  of  the  district 
council,  Mt.  S.  J.  Ellis,  chairman  of  the  Water  Com- 
mittee, Couiu'illor  Goodrich,  and  Councillor  Longley, 
chairman  of  the  Finance  Committee,  also  joined  in 
the  welcome  to  the  institution. 

The  meeting  afterwards  proceeded  to  the  considera- 
tion of  Mr.  Watcrhouse's  paper,  extracts  from  which 
are  a|>pen<!ed  :  — 

NEW  WATER  SUPPLY  AND  OTHER  IVIUNICIPAL 
WORKS    AT    WATFORD. 

1?.\    David    Waterhouse, 

Engineer  and  Surveyor  to  the  Url>an  District  Co,uucil, 

Watford,  said  Mr.  Waterho'use,  although  not  the 
county  town  of  Hertfordshire,  has  the  largest  popu- 
lation of  all  towns  in  the  county — namely,  45.000— 
an   increase   since   1!)0I  of  nearly   IG.(KM). 

It  is  still  an  urban  district,  and  has  now  an  area 
of  2,061  acres,  wliich  will  probably  be  increased  by 
an  ext<'nsion  of  l,a66  acres  after  the  war.  About  one- 
tifth  of  the  district  is  the  property  of  the  town,  and 
includes  the  sewage  farms,  allofmenfs,  park,  recrea- 
tion grounds,  and  other  sites.  The  district  varies  in 
level  from  about  170  ft.  to  307  ft.  alwve  Ordnance 
Datiu)!,  and  the  soil  is  chiefly  gravel  overlying  chalk 
I  several  hundred  feet  in  thickness.  It  is  situated 
iti  the  .soudi-west  corner  of  Hertfordshire,  about  15 
unk's  from  Lon<lon. 

The  district  is  partly  residential  and  partly  manu- 
facturing, its  rateable  value  (poor  rate)  is  £218,282, 
and  its  assessable  value  (district  rate)  is  £196,826. 

NEW    WATER    .SUPPLY. 

Mr.  WaterlHMise  went  on  to  describe  in  consider- 
able detrtil  the  new  water  supply  works  which  the 
rapid  growth  of  the  town  has  rendered  necessary. 
The  .scheme,  which  provides  for  a  still  further  sub- 
stantial increase  of  population,  is  based  on  a  sujjply 
of  lSt{H\.{m  gallons  in  ten  hoin-s,  and  is  estimated  to 
cost     C114,(K)(I.    We    propose    to    describe    the    works 

•('  fully  in  our  next  issme;    for  the  present  it  may 

lie  stated  that  the  .scheme  embodies  a  new  deep  well, 
pumping  station  and  softening  works,  a  service 
reservoir  to  hold  2,000,000  gallons,  and  the  necessary 
pinnjiing  and  delivery  mains,  which  will  be  con- 
nected to  the  existing  distribution  system. 

SEWERAOE    AND    SEWAGE    DISPOSAL. 

The  drainage  of  Watford  is  on  the  partially 
"separate"  .system;  the  .storm  water  is  conveyed 
through  separate  sewers  of  diameter  from  30  in.  to 
9  in.  to  the  natural  Wraterconrses,  and  the  sewage 
through  gravitation  stoneware  sewerft,  of  diameters 
varying  from  27  in.  to  9  in.,  to  the  ejector  stations 
at  Cassio  Bridge  and  Willow-lane,  and  to  the  pump- 
ing, ejector  and  air<'omiiressing  station  at  Cardiff- 
road.  Generally  speaking,  part  of  the  roof  water 
from  houses  passes  into  the  surface-water  .sewers, 
being  conducted  across  the  jjublic  paths  to  road 
channels,  and  part  from  the  back  roofs  into  the  soil 
sowers. 

From  Cassio  Bridge  and  Willow-lane  stations  the 
sewage  is  lifted  direct  by  the  ejectors  to  the  highest 
part  of  the  .sewage  farms,  and  at  the  Cardiff-road 
station  two  ejectors  discharge  the  sewage,  together 
with  that  from  an  18-in.  outfall,  through  screens  in 
a  receiving  tank  into  the  old  precipitation  tanks, 
which  are  now  used  as  storage  tanks.  From  these 
tanks  it  is  innnped  through  a  12-in.  rising  main  to 
the  highest  part  of  the  farms,  where  the  whole  is 
distributed  for  treatment. 

An  overflow  is  provided  at  the  storage  tanks  for 
delivering  the  storm  water  on  to  about  5  acres  of 
osier  beds;  this  overflow  only  comes  into  action  on 
the  occa.sion  of  heavy  storms. 

The  sludge  retained  in  the  receiving  tank  is  dis- 
jiosed  of  in  a  very  simple  and  effective  manner. 
Twice  every  week  a  valve  is  clo.sed  on  the  outlet  of 
the  low-level  ejectors,  and  the  sludge  diluted  and 
jiassed  back  through  a  sludge  main  to  these  ejectors. 
From  here  it  is  lifted  throoigh  a  by-pass  to  the  27-in. 
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sewer,  which  discharges  into  the  high-level  ejectors. 
On  its  discharge  into  the  sewer  the  sludge  is  diluted 
with  a  large  volume  of  sewage,  with  which  it  finally 
passes  on  to  the  farm,  causing  no  trouble  in  disposal. 

SEWAGE     FARMS. 

The  whole  of  the  sewage,  amounting  to  an  average 
of  1,450,000  gallons  daily,  is  discharged  by  the  ejectors 
and  Worthingiton  pumps  to  the  highest  parts  of  the 
farms,  and  is  conveyed  in  underground  carriers  for 
distribution  on  to  any  part  of  the  farms,  to  undergo 
treatment  by  broad  irrigation. 

The  farms,  which  are  two  in  number,  are  about 
200  yds.  apart,  and  have  a  totsfl  area  of  226  acres, 
the  Holywell  farm  covering  106  acres,  and  the 
Cassio  Bridge  farm  120  acres.  Their  situation  is 
admirable,  and  the  land,  which  has  a  gravel  subsoO, 
overlying  chalk,  is  well  suited  tor  the  purpose  of  a 
broad  ii-rigation  treatment  of  sewage,  the  higher 
portions  of   the  farms  having  a  gravel  bed  of  over 


from  a  fortnight  in  sununer  to  four  to  six  weeks  in 
winter,  the  sewage  is  turned  on  to  another  portion 
of  similar  area;  the  first  portion  -in  the  meantime 
undergoing  a  rest  is,  when  dry,  ploughed  over  and 
prepared  for  retreatment,  the  whole  of  the  area  l)eing 
treated  in  like  manner.  The  interval  of  rest  which 
each  40  acres  of  treated  land  undergoes  is  of  from  two 
to  three  years'  duration,  during  which  time  it  is 
cropped. 

It  will  be  of  interest  to  add  that  we  arc  troiibled 
with  no  sewage  effluent  whatever,  and  the  quality  of 
the  land  and  method  of  treatment  is  such  that  sewage 
sickness  is  unknown. 

The  produce  from  the  farms  consists  of  the  follow- 
ing: From  the  "treated"  land— mangolds,  oats,  rye- 
grass, clover  and  tares;  and  from  the  "non-treated" 
land— turnips,  maize,  oats,  mangolds,  rye-grass, 
clover  and  green-stuffs.  Other  portions  of  the  farms 
are  occupied  by  allotments,   cart  sheds  and  stables. 
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20  ft.*  in  thickness.  A  total  area  of  140  acres  is 
available  for  treatment,  the  remaining  area,  consist- 
ing of  pasture  and  arable  land,  is  cropped  as  ordinary 
farm  land. 

On  the  average,  about  40  acres  of  land  are  required 
for  disposal  of  the  sewage ;  this  area  is  kept  fallow, 
and  is  treated  with  sewage  for  one  season.  The 
cropping  is  so  arranged  that,  upon  one  area  of  40 
acres  having  i>erformed  its  work  of  purification, 
another  similar  area  is  available;  by  this  system  no 
sewage  is  placed  on  growing  crops. 

The  method  of  treatment  which  each  40  acres 
undergoes  is   as  follows:  — 

The  sewage  conveyed  through  the  underground 
carriers  to  that  part  of  the  farm  which  it  is  desired 
to  treat  is  distributed  through  plough-out  furrows  or 
carriers,  over  an  area  of  about  4  acres.  After  this 
portion  has  undergone  treatment  for  a  period  varying 


at  which  accommodation  is  provided  for  tliirty-si.x 
horses,  which  do  tlie  team  labour  of  tlio  town  and 
farms. 

With  regard  to  the  cost  of  working  the  farms,  it  i.s 
interesting  to  note  tliat,  taking  one  year  with 
another,  and  after  l>eing  charged  with  rent,  rates 
and  taxes,  their  upkeep  costs  nothing;  the  income 
covers  the  expenditure  with  a  small  margin  on  the 
right  side.  At  the  same  time,  the  primary  reason 
for  a  sewage  farm,  wliich  is  the  satisfactory  disposal 
of  sewage,  and  not  the  making  of  profits,  is  always 
llhe  first  consideration. 

DESTRUCTOR.    WORKS. 

The  destructor,  which  was  erected  in  1903,  is  of 
IVIeldrum's  front^feed  regenerative  type,  known  as  a 
four-grate  destructor,  and  having  a  total  grate  area 
of  100  sq.  ft. ;  immediately  behind  the  grate  is  a 
combustion     chamber,     which     not    only    serves    its 
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primary  purpose  in  securing  a  perfect  diffusion  ei 
the  cases  at  a  higli  temperature,  but  also  traps  nearly 
60  i)er_cent  of  the  dust.  For  the  rapid  and  effective 
cremation  of  larsje  earcases  tliis  combustion  chamber 
lias  been  most  valuable. 

From  the  combustion  cSiamber  the  hot  gases,  at  a 
temperature  of  about  2,000  deg.  Fahr..  pass  through 
and  around  a  Lanoasliire  boiler,  30  ft.  long  and  8  ft. 
in  diameter,  generatins:  steam  at  a  pressure  of  1201b. 
to  the  square  inch,  the  steam  l>eing  carried  in  a 
stoam  main  to  the  sewage  pumping  station  opposite, 
and  aboT't  90  ft.  distant. 

After  leaving  the  boiler  the  hot  gases  are  by  no 
means  useless,  their  temperature  being  from  800  to 
9<10  deg.  Fahr.,  the  whole  volume  then  passing 
througSi  the  regenerator  or  continuous  air  heater, 
heating  the  air  supply  for  the  forced  draught  blowers 
up  to  an  average  temperature  of  about  3(»  deg.  Fahr. 
Still  travelling  towards  the  chimney,  the  hot  gases 
are  next  utilised  t^i  heat  the  boiler  feetl-water  in  a 
Greens  economisei,  to  which  has  been  recently  added 


three  years  ago,  the  reconstruction  of  the  principal 
roads  has  been  delayed. 

Prior  to  the  eonunencement  of  the  war,  a  scheme 
was  prepared  for  their  reconstruction  at  an  estimated 
cost  of  £46,0(H),  which  included  wood-block  paving 
for  the  High-street  and  London-road,  and  for  the 
reconstruction  of  secondary  roads  with  bituminous 
material  or  tar-macadam.  At  the  commencenient  of 
the  war  the  s<flieme  for  the  wood  paving,  estimated 
at  £2(J.,57.'),  was  before  the  Local  Government  Board 
for  their  sanction  to  borrow,  having  been  first 
approved  by  the  Road  Boii,rd  and  the  comity  council, 
who  had  Ijotli  agreed  to  comtribute  to  the  cost,  but 
owing  to  the  war  the  whole  matter  is  now  in 
abeyance. 

Tarring  of  the  roads  has  been  carried  ont  here  for 
many  years.  Refiiuxl  tar  is  used,  and  is  applied  by 
iiioans  of  a  Llewelyn  &  James  machine,  in  wihieli  it 
is  heated  to  aUwit  200  deg.  Fahr.  Oranite  cliiiiiiings 
of  1-in.  size  are  used  for  covering  in  main  roads  and 
coarse    sand    in    other   roads.     TJie  cost   of    the  corn- 
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a  "National"  circulator.  The  feed-water  is  raised 
by  the  circulator  fioiii  an  inlet  temperature  of  about 
190  deg.  Fahr.  to  an  nutlet  temperature  to  the  Ixiiler 
of  about  25<J  deg.  Fahr.  The  gases  pass  forward 
into  the  chimney  at  a  temperature  of  about  350  deg. 
Fahr.,  perfectly  imio<uous  and  freed  from  all  dust. 

The  refuse  destroyed  at  the  destructor  averages 
aliout  26  tons  i>er  day. 

The  dust,  aslie-  and  clinker  are  sold  at  prices 
ranging  from  .3d.  to  Is.  2d.  per  ton  at  works,  and  are 
used  for  making  concrete,  mortar,  road  foundations, 
bacteria  l)eds,  &c.  The  tinned  and  galvanised  scrap 
has  al.so  a  ready  -ale  in  normal  times. 

It  will  be  of  interest  to  add  that  the  destructor 
boiler  supplies  sleani  for  running  the  whole  of  the 
sewage  pumpin.u'  ami  air  compres.-iing  plant  at  the 
sewage  pumpinsr  slnnon,  and  is  saving  an  annual 
coal  bill  of  about  tOOO. 

HIGHWAYS. 

The  puhlic  liighvays,  of  which  there  are  about  32 
miles,  are  at  the  |)]e.^ent  time  surfaced  with  either 
granite  or  gravel,  with  some  short  lengths  in  tar- 
macadam  and  Koeniac.  Owing  to  tllie  (pie.stion  of 
tramway.-*  for  the  tfiwn  being  under  <onsideration 
for    nianv    venr-,     hmI    not    finallv    seltlecl    until    about 


pleted  work  averages  in  normal  years  Ijd.  per  yard 
super. 


PRIVATE     STREET     WOHKS. 

Private  streets  are  made  up  under  the  Act  of  1892, 
and  the  specification  adopted  is  briefly  as  follows:  — 

Roadway. — Hand-ijacked  brick  hardcore  foundation  9  in.  in 
thickness. 
2.in.  flint  yiavel  consolidated   to  (i-in.  thickness. 
Norwegian  granite  channel,   I'i  in.   by  6  in.,   laid   ilat  on 
6-in.  cement  concrete  bed. 
Footpaths.— Norwegian  granite  kerb,  12  in.  by  6  in.,  Laid  flat 
on  6-in.  cement  concrete  bed. 
2-in.  artificial  slab  paving  on  lime  mortar  bed. 

The  surface  water  and  soil  sewers  are  always  laid 
by  the  estate  owner  when  the  roads  are  first  laid  out. 

The  cost  for  making  up  private  streets  immediately 
before  the  war  averaged  alxiut  13s.  6d.  per  foot 
frontage  for  streets  36  ft.  wide. 

MUNICIPAL    HOUSING. 

In  May,  1914.  the  council  erected  twenty-two 
dwellings  in  three  blocks.  Sixteen  of  these  dwellings 
comprised  each  three  bedrooms,  10  ft.  3  in.  by 
11  ft.  8  in.,  11  ft.  by  7  ft.  6  in.,  and  8  ft.  2i  in.  by 
G  ft.  8  in.;  living  room,  13  ft.  by  11  ft.  8  in.;  scullery, 
coal  store,  food  store,  and  water-C'loset.  The  remain- 
ing six  dw^plliiiL's  are  slightly  -.smaller,  and  have  two 
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Iiedrooms  instead  of  throe.  Tlie  full  depth  of  each 
lilot  is  80  ft.,  and  tlie  building  line  is  7  ft.  G  in.  from 
the  road   line. 

As  these  dwelling's  wore  to  be  let  at  very  low  rents 
the  cost  of  them  had  to  )«.'  kept  down  to  a  niininiuni. 
and  this  has  necessitated  very  i^lain  work,  both 
internally  and  externally^ 

Hhe  total  cost  of  this  scheme  was  £4,290,  wliich 
included  street  works  charges;  the  land  had  been 
IHirchased  by  the  council  many  years  ago  for  other 
purposes,  the  del>t  had  been  paid  oft  and  no  charge 
for  the  land  was  introduced  into  the  estimate  or  the 
l)alance-sheet  for  the  sclieme. 

The  larger  dwellings  are  let  at  a  rental  of  5s.  4d. 
[ler  week,  which  iu<dudes  electric  light,  and  the 
smaller  ones  at  4s.  lOd.  per  week,  which  also  includes 
electric  light. 

In  August,   1914,  the  council   was  on   tlie  point  of 


The  whole  of  tlie  public  street  lighting  is  by  elec- 
tricity. (It  may  be  remarked  that  Watford  was  one 
of  the  first  towns  to  adopt  electric  street  lighting 
througliout.)  The  current  is  supplied  by  a  separate 
.system  of  mains,  and  all  the  posts,  which  number 
a))Out  1.100,  are  fitted  with  metallic-filament  lamps. 
In  addition  to  the  ordinary  lamps  there  are  eighteen 
arc  lamps  at  important  jjoints  in  the  town. 

During  the  twelve  months  ending  March  31,  1916, 
the  total  consuuiiition  amounted  to  2,250,(X)0  units,  of 
which  approximately  1,500,000  units  were  for  power 
supplies. 

In  conclusicm.  the  author  desires  to  acknowledge 
the  valuable  assistance  he  has  received  in  connec- 
tion with  the  water  scheme  and  in  the  preparation 
of  this  paper  ■  from  iMr.  William  W.  Newman, 
Assoc.M.iNST.c.B.,  the  deputy  engineer;  also  the 
excellent  work   and  efficiency  of  the  other  memlsers 


Grouud  Floor.  First  Floor. 

AV.\TFui!ii    Housing    Scheme  :.   Block    of    Stx    Dwellings. 


carrying  into  effect  a  scheme  for  an  additional  eighty 
dwellings,  at  an  estimated  cost  of  £20,252,  but  here 
again  work  lias  lieeu  interrupted  by  the  war,  and  is 
in  abeyance. 

The  proposed  site  adjoins  tlie  existing  dwellings, 
and  will  be  laid  out  with  a  new  road  36  ft.  wide, 
having  18-ft.  roadway,  two  9-ft.  kerbed  paths  paved 
with  one  row  of  slabs  and  planted  with  trees. 

In  this  scheme  the  blocks  comprise  four,  tive  ai.d 
.six  dwellings,  and,  with  the  exception  of  the  six 
dwellings,  which  are  slightly  smaller  and  have  two 
bedrooms,  they  have  three  bedrooms,  a  living  room, 
scullery,  coal  store,  food  store,  and  water-closet. 
They  will  be  finished  in  better  style  than  the  existing 
dwellings,  and  will  let  at  higher  rents,  but  building 
prices  have  altered  so  considerably  that  it  is  impos- 
sible to  say  at  what  rents  the  dwellings  will  lie  let. 

ELECTRICITV    SUPPLY    UNDERTAKING. 

The  council's  electricity  supply  undertaking  wa.- 
established  in  1897,  and  has  since  been  considerably 
extended.  The  area  of  supply  is  many  times  greater 
than  the  area  of  the  urban  district,  and  now  com- 
prises 25,000  acres.  The  system  is  a  high-pressure 
alternating  one,  electricity  being  generated  at  2,200 
volts,  and  transformed  in  sub-stations  to  300  volts, 
at  w-hich   pressitre  it  is  sup[)lied  to  consumers. 

The  distribution  system  comprises  approximately 
120  miles  of  high  and  low  jjiessure  mains  laid  under- 
ground. 
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now  serving  with  the 


NEWMARKET  STREET  LIGHTING  CONTRACT. 


COUNCIL    REFUSE    50    PER    CENT    REDUCTION. 

At  the  last  meeting  of  Newmarket  Urban  District 
Council  it  was  reported  that  the  gas  company  had 
written  requesting  iiayment  of  the  balance  due  on 
the  year's  lighting  contract.  This  question  has  been 
outstanding  for  some  time.  Owing  to  the  lighting 
orders,  no  gas  has  been  used  for  public  lighting 
during  the  year  ending  August  31st.  The  council 
offered  the  gas  company  £250  in  settlement,  which 
tlie  company  refused.  Its  manager  now  wrote : 
"Since  on  March  30th  we  offered  to  accept  half  the 
contract  sum  without  prejudice,  which  offer  your 
council  declined,  circumstances  have  materially 
altered,  as  the  appeal  of  the  Leiston  Urban  District 
Council  V.  the  Leiston  Gas  Company  which  was 
pending  has  been  dismissed.  The  judgment  of  Mr. 
Justice  Low  is  upheld  that  the  local  authority  is 
responsible  for  the  full  amount  under  the  public 
lighting  contract.  Our  case  is  precisely  the  same  as 
Leiston,   and  probably   stronger." 

The  council  decided  to  adhere  to  their  offer  of  £250 
in  full  settlement,  the  resolution  being  carried 
unanimously. 
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Charts  for  Building  Statistics. 

By  ARTHUR  F.  WR'KENDEN,  a.k.i  i:.a.,  i.v.s.i..  l)ei)utv  City  Building  Surveyor,  Birmiugluxm. 


Tlie  compili'inont  of  stalisliral  information  sliould  bo 
by  no  means  the  least  important,  of  the  duties  per- 
foi-med  by  a  municipal  building  surveyor's  department. 
The  available  data,  if  plottvd  as  various  fonns  of 
charts,  will  result  in  a  colKition  of  most  useful  and 


The  following  examples  of  diagrams  will  serve  to 
illustrate  the  system,  and  may  also  be  suggestive  of 
others  to  those  officials  wlu>  liave  to  deal  with  this 
important  brancli  of  the  public  sei-vice. 

The   first   figure   is  one  of   a   series   indicating   the 
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at  the  same  time  interesting  diagrams.  This  will 
obviously  be  particularly  the  case  in  large  and  grow- 
ing towns  wliere  mudi  work  is  always  in  progress. 
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nuip.ber  of  different  classes  of  buildings  completed 
during  certain  fixed  periods,  the  classification  being 
based  on  that  adopted  for  the  monthly  returns  required 
by  the  Board  of  Trad*'. 

Statistics  relating  to  the  erection  of  dwelling-houses 
form  most  interesting  charts,  which  will  bo  found  of 
much  value  at  such  a  time  as  the  present  when  the 
liousing  question  is  in  tlu^  majority  of  localities  so 
acute  a  problem. 

Fig.  2  illustrat«'s  by  a  diagram  the  quarterly  return 
of  the  number  of  houses  completed  in  the  several  wards 
of  a  town.  From  it  the  most  rapidly  growing  districts 
can  be  ascertained  at  a  glance. 

Fig.  3  is  another  veiy  practical  type  of  line  diagram, 
sliowing  the  annual  progress  of  residential  building 
work  relative  to  rental  value.  This  example  can  easily 
be  made  more  compii-lu'iisive  by  the  use  of  different 
coloured  inks  foi-  separate  districts,  thus  graphically 
portraying  the  chaiarter  of  the  development  of  the 
various  areas  of  the  town. 

Many  other  variations  of  charts  might  be  given,  but 
tliey  will  readily  suggest  themselves  to  anyone  inte- 
rests! in  the  subject.  There  can  be  no  doubt  that 
information  thus  recoi-ded  is  more  easily  digested  than 
complicated  tabulations  of  figures. 

The  preparation  of  these  diagrams  will  necessarily 
entail  a  certain  amount  of  labour,  but  this  can  be 
reduced  to  a  minimum  if — as  with  any  form  of 
statistical  work— the  returns  and  tabulations  are 
perpetually  kept  up  to  date.  It  is  tlu'  making  up  of 
arrears  that  involves  sn  niuch  time  and  energy,  and 
often  leads  to  inaccuracy. 

Method  and  regularity  are  absolutely  essential  in 
all  such  undertakings. 
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War  and  the  Economic  Aspect  of  the  Housing  Probiem, 

with  Speciai  Reference  to  iVIid-LanarIt 

Housing  Scheme.* 

By   WILLIAM    ROSS   YOUNG,    Town    Planning   Engineer,   Middle   Ward   of   Lanarkshire. 


Of  the  many  far-reaching  changes  which  this  great 
war  will  produce  in  our  social  and  economic  outlook, 
it  is  already  obvious  that  one  of  fliv  most  ])i(i!niiii'nt 
will  be  a  general  demand  for  ;in  linnn  diate  and 
exhaustive  inquiry  into  tlie  conditions  under  which 
the  masses  of  our  pecjple  are  housed.  It  is  already 
known  and  admitted  'by  persons  representing  all 
shades  of  opinion,  as  well  as  by  Parliament,  that 
oiu'  jJreseut  housing  conditions  are  rotten  to  the  very 
core. 

In  considering  tliis  question  two  main  factors  will 
have  to  be  taken  into  account.  The  first  and  more 
important  is  the  relation  of  housing  to  the  lives  and 
health  of  our  people ;  while  the  second — wdiich  is  so 
often  overlooked — is  from  la  pniely  econoniic  stand- 
point in  whicli  there  is  a  close  relationship  between 
the  health  and  physique  of  the  ijepple  and  their 
ability  to  increase  the  wealth  and  strength  of  the 
nation.  - — 

So  far  as  national  wealth  is  concerned,  every 
efficient  worker  means  a  financial  gain  to  the  State, 


greatly  weakened,  and  it  will  he  more  than  ever 
necessary  to  conserve  by  every  mean.s  jx)ssibl6  the 
liealth  and  lives  of  the  people. 

In  that  struggle  between  man  and  Nature  which 
ever  goes  on,  and  where  man  ciU'ls  to  his  aid  every 
scientific  device  in  order  that  he  may  more  easily  and 
cheaply  abstract  from  Nature  tliat  which  Nature  is 
so  reluctant  to  give  up,  there  can  be  no  doubt  he  has 
not,  as  far  as  house  "bnilding  is  concerned,  been  able 
by  science  and  mechanical  power  materially  to  reduce 
the  energy,  and  consequently  the  cost,  required  in 
erection. 

This  economic  factor  has  much  to  do  with  the 
acute  housing  problefti  we  Vre  now  coufronted  with, 
and  calls  for  a  greater  effort  than  ever  l>efore  with 
a  view  to  a  solution. 

The  effect  of  bad  houses  on  the  nation  cannot, 
unfortunately,  be  measured  by  death  statistics  alone, 
for  how  many  of  our  slum  dwellers  while  they  live 
through  'this  awful  housing  tragedy  live  only  to  propa- 
gate still  weaker  progeny.  'The  question  is  being  asked 


Oleland    Housing    Scheme,    L.^narkshire— A    Street   Viiu 


whereas  every  inefhciont  worker  njcans  a  drag  and 
financial  loss  to  the  State. 

In  dealing  with  the  housing  'problem,  therefore. 
Parliament  will  he  urged  to  consider  it,  not  only  from 
a  social,  but  an  economic  point  of  view,  and  to  deter- 
mine to  what  extent  the  spending  of  money  by  them 
on  the  provision  of  houses  for  the  working  classes 
will  he  a  profitable  investment.  Our  leading  political 
economists  are  already  agreed  that,  in  view  ol  exist- 
ing circumstances,  the  erection  of  houses  for  the 
working  classes  is  a  matter  in  which  State  aid  will 
require  to  .l)e  invoked  in  some  form  or  other,  and, 
indeed,  the  Housing  (No.  2)  Act,  1914,  which  provided 
■  about  four  millions  sterling  for  subsidising  the  erec- 
tion of  workirig<'lass  houses,  was  an  admission  by 
Parliament  of  this!  fact.  Before  the  war  the  State 
had  come  to  see  that  they  coidd,  by  encouraging  the 
erection  of.  suitable  houses,  do  much  to  save  the 
lives  and  physique  of  our  workers,  and  that  from  a 
national  point  of  view  it  was  a  good  and  sound 
investment. 

We  now  more  fully  recognise  that  our  wealth  and 
staying  power  as  a  nation  is  closely  connected  with 
the  physique  of  the  masses,  and  that  the  greater  the 
number  of  efficient  people  that  can  be  produced  the 
greater  our  wealth  and  tbe  longer  our  staying  power 
will  be. 

At  the  close  of  the  war  the  nation  will  have  been 

'  Paper  fead  at  the  forty-aecond  annual  congress  of  the 
Incorporated  Sanitary  Association  of  Scotland. 


by  every  thoughtful  person,  "  How  long  can  our 
nation  remain  a  premier  one  if  steps  are  not  taken 
to  place  the  housing  of  our  masses  on  a  better  and 
healthier  basis  ? "  This  question  was  being  asked 
before  the  war;  it  will  be  asked  ofteuer  now,  and  a 
definite  solution  demanded. 

It  was  contended  before  the  war  tliat  the  financial 
re.sources  of  the  nation  were  such  .as  could  not  mate- 
rially assist  to  a  solution  of  this  qrtestion.  In  the 
light,  however,  of  the  enormous  resources  which  the 
war  has  shown  the  nation  to  possess.,  this  plea,  it  is 
thought,  will  no  longer  he  tolerated  by  the  masses, 
for  it  is  already  being  eontended  that  if  we  can 
spend  from  foiir  to  five  thousand  million  pounds  on 
protecting  ourselves  from  a  foreign  foe,  then  we  can 
profitably  spend  the  matter  of  another  twenty  million 
pounds  i'n  placinsr  the  housing  of  our  workmen  on  a 
healthy  basis,  and  the  condition  of  which  he  has 
come  to  recognise  as  a  deadly  foe  in  liis  very  midst. 

NEED    FOR    REPOEJU. 

As  sanitarians  and  housing  reformers  we  are  bound 
to  set  our  face  strenuously  and  vigorously  towards 
the  solution  of  this  ijrobleni,  which-  we  have  long 
agreed  must  be  dealt  with  in  no  half-hearted  or 
stinted  manner.  There  are  millions  of  voices  crying 
for  reform  in  this  direction  to-day,  and  it  is  our  duty 
to  tal<e  immediate  and  definite  steps.  So  long  as  we 
find  thousands  of  families  of  five  or  six,  or  even  nine, 
crowded  in  dark,  one-roomed,  insanitary  houses,  all 
the  tuhereulosis  hospitals  in  the  world  cannot  save  ' 
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them  (i-oin  that.  tl.M.lly  blow  they  are  doomed  to 
receive.  There  i>  im  iioi)e.  under  [iresent  conditions. 
for  suoh  familie.-;,  and  we  know  it. 

Until    rtvent    years    lioiising    was    looked    uiion    as 
purely  a  local  aiiil  |..-r<ona!  matter.     Tt  is  now  rcco"- 


coonomically  un.sound.  and  even  those  speculative 
builders  who.  towards  the  termination  ot  their  career 
tried  to  meet  the  situation  by  crowding  the  house.s 
into  higji  and  eheap  tenements  in  the  Iiopo  of  saving 
land,   roads,   and  other  services,   luul   in   the  end  to 


nised  as  an  Imperial  and  national  obligation,  and 
one  which  mu.st  call  for  the  immediate  attention  of 
pra^-tically  every  local  authority  charged  with  the 
health  and  efficient  liou.sing  of  the  [jeople. 

Some  years  before  the   war  the  ere<-tioii   of  houses 
for  the  working  classes  by  private  enterijrise  became 


give  in,  so  thai  I'livate  enterprise,  which  in  the  past 
had  provided  'M  prr  cent  of  our  working-clas.s  liouses, 
was  gradually  foix'cd  from  the  field  by  sheer  economic 
pressure,  and  the  public,  for  the  first  time  perhaps 
in  history,  were  met  with  a  new  and  grave  situation. 
Local  authorities  at  this  stage,  chiefly  owing  to  the 
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ku't  that  they  diil  nut  require  profit  fiom  liouse 
Iwilding,  and  that  they  could  torrow  money  on  good 
■terms,  were  still  in  a  posit'on  to  proceed  with  house 
building  on  an  economic  basis,  and  indeecl  most  local 


is  no  longer  fwssible  to  bii:]<l  houses  for  the  working 
classes  at  such  a  cost  as  will  enable  them  to  let  the 
house  at  a  rental  which  will  cover  their  outlays. 
The  cost  of  bui>lding  has  gradually  risen  since  the 
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authorities  were  moving   in   this  d:re<-tinn    when   the 
war  broke  out. 

EFFECT    OF    THE    WAR. 

The  war,  however,  has  ch-ange^  the  whole  economic 
aspect  of  house  building  by  local  authorities,  and  it 


outiireak  of  llic  war,  until  it  now  stands  at  about  50 
I>er  cent  ahove  ))re-war  prices.    In  this  connection  I 
take  type  B  (a  two-room  .and  kitchen  house),   shown 
in  this  report,  as  an  example. 
The    Middle   Ward    District   Committee    took    esti- 
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inatt'j;  for  this  house  iniiiiedi;ttely  before  the  war 
hroke  out.  ami  tlie  oo,*t.  iiiohuKng  roads  and  foiK-ins;, 
wa.-^  .C232. 

In  iMarcli  la.<t  the  estimate  obtained  for  the  .same 
lioiiso  wa'^  CUO.  showiiisr  at  th.it  time  a  rise  of  ei08. 


inoney,  together  with  the  Imperial  and  local  burdens 
lias  also  added  largely  to  the  difficulty  of  building  on 
an  economic  basis. 

It  i.s  suggested  by  some  penplo  that  rents  will  rise 
nnmod-.ately  the  Rent,  Hill  i.  uithdrawn_,  but  even  if 
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or  an  increa.se  of  46-.%  per  r.n:.  It  is  l>e]ievfcd  tliat 
at  the  temrrnation  of  the  war  the  cost  of  cottage 
erection  will  gradually  fall  to  .-^me  extent,  but  that 
•-t  will  never  nearly  reacli  the  level  it  stood  at  before 
the   war.       Tlie    liiL'li    rate    of    interest    on    borrowed 


this  is  found  to  lie  the  ease  the  rise  will  not  be 
sufficient  t()  meet  the  extra  co.st  in  building,  higher 
interest,  and  other  burden^.  For  example,  Itefore  the 
war  ty[>e  B  house,  already  referred  to,  <-oidd  have 
Im'I'ii   let  at  a  rent  of   tl.'i   i:i.-i.  per  annum  un   an  wo- 
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nomic  basis,  while  tlie  erection  of  the  same  liouse  to- 
day at  a  cost  of  £S40  could  not  be  let  at  less  than 
£26  10s.  if  an  economic  rent  were  charged. 

PUBLIC   AND    PRIVATE    ENTERPRISE. 

It  ha.s  been  suggested  by  tsome  that  the  housing 
problem  will  gradually  readjust  itself  without  the 
intervention  of  the  State  or  local  authorities,  and 
that  their  interference  in  the  m.atter  will  only  post- 
pone the  day  when  private  enterprise  will  again  enter . 
the  field,  and  this  view  is  more  particularly  put  for- 
ward ;by  owners  of  property. 

This  inert  procedure  would,  however,  not  only  force 
up  rents,  'but  result  in  acute  overcrowding  during 
those  -years  that  would  have  to  elapse  before  that 
economic  equilibrium  was  reached  when  jirivate 
enterprise  could  enter  the  field. 

It  is  now  generally  recognised  by  those  who  have 
studied  the  problem  that  for  a  time  at  least  local 
authorities  will  be  a,sked  by  the  Government  to  jjro- 
vide  the  necessary  houses  in  their  respective  districts 
for  the  working  classes,  and  that  ithe  Government 
will  make  such  provision  as  will  enable  local  autho- 
rities to  let  the  houses  at  'rentals  comparable  with 
those  being  charged  for  similar  houses  in  the  district. 
The  exact  fonn  and  extent  which  the  Government 
will  subsidise  local  auUiorities  is  so  far  a  matter  of 
conjecture.  It  is,  howeiver,  thought  they  will  grant 
suli.-iilies  in  a  form  mot  dissimilar  to  that  in  which 
they  have  been  ijroceeding  in  connection  with  the 
erection   of  houses  for  munition   workers. 

AFTER-THB-WAR    PROGRAMMES. 

Government  departments  have  already  warned 
local  authorities  of  the  m^essity  for  haying  an 
"  after-war  programme  "  x>i'epared  with  a  view  to 
meeting  unemployment,  and  it  is  contended  that  all 
local  authorities  administering  populous  areas  ought 
now  to  have  a  definite  "  after-war  building  pro- 
gramme"  clearly  laid  down,  so  that  an  immedialte 
start  could,  if  necessary,  be  made  at  the  termination 
of  hostilities.  In  preparing  this  "  after-war  pro- 
gramme "  local  authorities  will  require  to  consider 
liy  which  method  they  are  to  house  their  working 
classes,  and  it  is  sjjecially  with  regard  to  this  matter 
that  some  facts  and  figures  relative  to  the  Mid- 
Lanark  housing  schemes  are  now  presented. 
"Before  the  outbreak  of  war  the  District  Committee 
of  the  Middle  Ward,  in  view  of  the  overcrowding  and 
lack  of  sanitary  hou.ses  in  their  area,  commenced  a 
housing  programme  on  a  .somewhat  rxt.'iisive  scale, 
and  at  the  outbreak  of  war  the.\  Ii.mI  I-i1<imi  in  esti- 
mates in  connection  with  two  s<'licniv-  Invdlving  the 
erection  of  150  houses,  and  the  erection  of  which  was 
duly  proceeded  with. 

Since  then  they  have,  at  the  request  of  the  Minister 
of  Munitions,  undertaken  the  erection  of  a  further 
200  houses,  while  they  have  prepared  plans  and  esti- 
ma'tes  for  the  erection  of  another  426  houses. 

FIRST   MATTER   FOR   CONSIDERATION. 

The  first  matter  local  authorities  will  have  to  con- 
sider is  the  mininKun  size  and  standard  of  construc- 
tion they  are  to  adopt,  and  in  this  connection  it 
may  Ije  stated  that  the  Mid-Lanark  District^  Com- 
mittee have  closely  followed  'ihe  recommendations  of 
the  various  advisory  and  departmental  committees 
which  have  reported  on  the  matter. 

They  have  erected  a  limited  nmnlier  of  two-room 
and  kitchen  houses  (T.ype  A),  a  lar.ce  jiroportion  of 
two-room  and  kitchen  houses  (Typje  B),  and  a  some- 
what les.'ier  ](roportion  of  three-room  and  kitchen 
houses  (Type  C).  In  every  case  there  has  been  jiro- 
vided  in  connection  with  each  house  a  scullery  with 
wash  tub,  scullery  boiler  and  sink,  a  bath-room, 
larder,  and.  coal  cellar,  each  house  being  fitted  with 
liot  and  cold  water  throughout. 

The  whole  of  the  houses  are  being  erected  in  pairs, 
with  garden  front  and  rear.  The  mode  of  construc- 
tion has  been  that  of  concre'te  foundations,  12-in. 
hollow  brick  walls,  cement  roughcast  externally  and 
Iilastered  three  coats  on  the  solid  internally,  witli 
slated  roofs. 

The  .size  of  the  various  apartments  and  the  cost  of 
these  three  types  of  houses  as  at  October,  1915,  is 
fully  set  forth  and  analysed  in  a  table  in  this  report. 

The  lay-out  in  each  case  has  been  on  the  garden 
suburb  principle,  and  the  density  has  been  kept 
down  to  eleven  houses  i)er  acre.  The  front  building 
lines  have  been  kept  not  less  than  70  it.  apart,  and 
18  ft.  as  the  average  space  between  the  ends  of 
house.  Open  spaces  and  children's  iilaygrounds  are 
being  introduced,  while  there  has  •  lieen  a  lilveral 
planting  of  trees   and   hedges. 


COTTAGE     OR    TENEMENT  ? 

The  question  as  to  whether  cottages  or  tenements 
liould   be  erected   by  local   authorities    can     he    no 
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longer  in  doubt,  for  the  cottage  system  is  proving  to 
have  every  advantage  over  the  "tenemental  system. 
The  trend  of  public  opinion  is  now—if  indeed  it  has 
not  always   been— entirely   in  favour   of  the   housing 
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uiir  working  chi.sses  iu  <-c>ttag««  in  prcfercnco  In 
li  iieiiK^nls.  and  local  atitlioritc*  limy,  I  believe,  take 
it  that,  except  in  very  exti'|itioiial  cir^tiin.^taiirc,-;. 
grauLi^  will  not  1*6  forlhcoiiiiii^',  or  ai)iiroviir  oiitainiMl, 
from  Government  quarter.-;  where  any  attempt  i.s 
made  to  house  the  working  classes  ui  a  tenemental 
form. 

The  <iucstion  of  llie  difference  in  cost  )>etween  a 
house  in  a  tenement  form  fniiii  that  of  a  cottage  has 
been  carefully  analysed  in  many  cases,  and  it  has 
now  l)een  clearly  demonstrated  that  our  ])eople  can 
\ie  accommodated  in  cottages  as  cITcaply  as  in  tene- 
mentjj.  The  S<-ottish  l^ieineiital  system  as  against 
the  Englisli  cottage  system  has  long  been  looked 
upon  as  a  national  blunder,  and  all  leading  aiithori- 
1  -s  on  tin?  housing  question  are  agreed  that  the 
!  ■a-th-knell  of  the  tenemental  system  must  be  pm- 
imced  as  ;;peedily  a.s  possible. 

(Tnder  the  Hou.sing  and  Town  Planning  Act,  it 
may  l)o  poin-fed  out.  local  aiithnrities  can  practically 
•  liminato  the  l*memental  system'  by  using  to  the 
fullest  extent  their  [towers  ii  pre.scribing  the  num- 
ber, height,  and  character  of  buildings  which  may 
l>e  erected.  There  can  b(>  suirie  excuse  in  a  large 
<•  ty  when  slum  areas  have  been  cleared  for  re- 
liciusing  the  people  in  leiieiiieuls  more  or  less  on  the 
Liverpool  system,  but  there  <an  be  no  excuse  offered 
for  the  ere<:tioii  of  those  high  and  dense  tenements 
which  we  .see  appearing  in  our  industrial  villages. 

TERRACE     HOXISES. 

Having  determined  that  Iidil-cs  of  the  cfitttigc  type 
111-  to  be  erected,  it  will  then  be  neces.=ary  to  con- 
fer whether  the  houses  are  to  be  erected  in  terraces 
■  I  from  four  to  eight,  or  whetlier  they  are  to  be  Imilt 
in  pairs.  The  terrace  system  has  greatly  jirevailed 
in  both  our  English  and  Scottish  garden  suburbs. 
Practically  the  whole  of  the  houses  that  have  been 
erected  at  Rosyth  are  iti  terraces  of  from  four  to 
eight.  The  terrace  houses  have-  the  advantage  of 
i-'iving  in  some  cases  a  very  pleasing  architectural 
ffect,  while  there  is  a  .saving  'a«  against  double 
ittages.  There  is,  however,  a  difficulty  in  connec- 
'  on  with  the  access  between  front  and  back  gardens. 
Torrace  houses  necessitate  the  construction  of  a  back 
ane,  which  is  rather  undesirable,  otherwise  there  is 
no  means  of  access  to  the  back  gardens  except 
through  the  houses  or  special  passages.  The  District 
Committee  of  the  Middle  Ward  had   for   their  con- 


sideration plans  drawn  out  and  estimates  taken  in 
for  terraces,  and  in  each  case  it  was  found  that  tlie 
saving    per    hou.se    in    terraces     as     against     douiilc 


cottages— the  house  in  both  cases  being  exactly  the 
same  size-^was  approximately  £10.    Types  E  and  F 
in  this  report  show  two  of  the  terraces  referred  to. 
(To  be  concluded.) 
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Municipal  Woric  in  Progress  and  Projected. 

The   Editor  invitee   the   eo-overation  of  Bdbvbtoe   readers  with  a  view  to  making  the  information  given  under  thi» 
head  as  complete  and  accurate  as  possible. 


The  lollowing  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Bournemouth  T.C.^A  proposal  has  been  appvoveil 
for  tlie  provisinu  of  a  secondary  s<'hool  for  girls. 

Durham  T.C. — It  is  proposed  to  erect  a  public  con- 
venience at  Park  Wall. 

Ebbw  Vale  U.D.C. — The  council  are  asking  the 
Local  Governiiient  Board  to  sanction  a  loan  for  the 
adaptation  of  sboj)  [iremises  as  a  fire  station,  and 
for  the  conversion  of  the  old  fire  station  into  council 
offices. 

Essex  C.C. — The  Tublic  Health  and  Housing  Com- 
mittee have  authorised  a  further  ex])enditure  of  £200 
for  alterations  and  additions  to  the  Black  Notley 
sanatorium. 

Ilford  U.D.C. — It  has  been  resolved  to  aj^proach  the 
Carnegie  Trustees  for  a  grant  towards  a  proposed 
swimming  bath. 

Norfolk  C.C. — Tlie  county  council  have  agreed  to 
bear  one-half  of  the  cost  of  repairing  Burgh  Bridge, 
and  the  district  council  the  other  half.  The  county 
council  have  also  agreed  to  do  the  work,  and  that  in 
future  the  bridge  and  approaches  should  be  repairable 
by  the  county  at  the  joint  and  equal  exiiense  of  the 
county  and  the  district  councils. 

Nottingham  T.C. — A  scheme  has  been  approved  for 
tlie  election,  alter  the  war,  of  a  new  school  at 
Buhvell. 

HOUSING    AND    TOWN    PLANNING. 

Coalville  U.D.C— The  council  have  tentatively 
aiqjroved  a  scheme  for  the  erection  of  fifty  artisans' 
dwellings  after  the  war. 

Dublin  T.C. — It  is  proposed  to  hold  a  special  meet- 
ing of  the  corporation  at  an  early  date  to  consider 
an  offer  made  by  the  Naitional  City  Bank  of  New- 
York  of  a  loan  of  £1,000,000  at  5i  iver  cent  in  con- 
nection with  housing  schemes  in  tlie  city.  The 
Housing  Committee  recommend  that  the  offer  be 
acceiited  for  an  amount  to  cover  the  building  schemes 
for  Fairbrothers'  fields,  Spitalfields,  St.  James'  Walk, 
and  the  M'Caffrey  estate  areas. 

Foleshill  R.D.C. — The  surveyor  and  engineer,  Mr. 
A.  E.  Newcy,  icpoiifd  that  thirty  workmen's  dwell- 
ings had  been  completed  in  Bedlam-lane  and  Elms- 
dalt^avenue,  Foleshill,  at  a  cost  of  £6,597,  and  that 
the  whole  of  the  houses  were  now  occupied  at  a  i-ental 
of  7s.  (3d.  per  week  each.  He  repoited  further  that 
twenty-four  workmen's  dwellings  were  completed  and 
occupied  at  Wootton-street,  Bedworth.  and  that  the 
last  six  would  be  completed  within  a  month. 

Merthyr  T.C. — The  architect  has  received  ins(  ruc- 
tions to  complete  the  bousing  sclieiiie  which  lias  hi'cii 
carried  out  in  part  in  the  borou^sh. 

Silsden  U.D.C. — The  Buildings  Committee  have  been 
autliori>eil    to  pre|.iire   a   bousing  s<-hi'me. 

MOTOR  TRANSPORT. 

Clayton-le-Moors  U.D.C— It  has  been  agreed  to 
purchase  a  motor  grass-mower  for  the  open  .spaces 
department. 

Dublin  T.C. — It  has  been  decided  to  purchase  a 
moto]-  van  for  the  weijrhts  and  measures  department. 

Forfarshire  C.C. — The  Dundee  District  Committee 
■  are  considering  the  purchase  of  another  road  tractor. 

Halifax  T.C. — The  question  of  the  purchase  of 
anotlier  light  motor  van  for  the  liarcels  delivery 
service   is   l)eing  considered. 

Reigate  T.C. — The  town  council  are  considering  the 
purchase  of  motor   watering-vans. 

Ripon  T.C. — The  Local  Government  Board  are  being 
asked  to  sanction  the  joint  purchase  of  a  motor  fire- 
engine  by  the  city  council  and  the  rural  district 
council .  , 

PARKS    AND    OPEN   SPACES. 

Carrlckfergus  U.D.C. — The  (■(■umil  have  accepted 
with  thanks  a  che<;ue  for  £225  from  Mr.  C.  U.  Legg. 
J. p.,  to  l>e,  used  for  the  improvement  of  the  iniblic 
park.  This  is  the  third  generous  contribution  Mr. 
Legg  has  made  in  connection  with  the  park. 


Edinburgh  T.C. — The  Public  Parks  Committee 
report  that  the  revenue  derived  from  bowling  greens 
during  the  present  year  amounted  to  £608,  frcvm 
tennis  courts  £118,  and  from  golf,  since  May  15th, 
C427. 

Hastings  T.C — It  has  been  agreed  to  postpone  till 
after  the  war  the  laying  down  of  a  third  bowling 
green  at  the  White  Rock  Gardens,  at  a  cost  of 
between   £3O0   and    C-tttO. 

ROADS    AND    MATERIALS. 

Blackpool  T.C. — The  town  council  have  referred  to 
tlie  (ieueral  Puiposes  Committee  a  proposal  that 
statutory  powers  should  be  obtained  if  possible  through 
the  next  local  Parliamentai-y  Bill  for  providing  means 
of  approach  tor  vehicular  and  pedestrian  traffic,  either 
by  subways  or  bridges,  between  the  north  and  south 
sides  of  the  railway  line  in  the  Talbot,  Lay  ton,  Clare- 
moiit,   and  Warbreck  wards. 

Chertsey  R.D.C — The  councU  have  agreed  to  adopt 
and  repair  the  War  Department  roads  at  Chobham 
forthwitli,  and  to  apply  to  the  department  for  pay- 
ment of  the  sum  of  fUKI  promised  in  respect  of  the 
work. 

Consett  U.D.C — The  council  are  contemplating  the 
piinliasc  ot   a   second-hand  road  roller. 

Deptford  B.C. — By  way  of  experiment  the  borough 
couiK'il  are  putting  luminous  ]iaint  on  some  of  the 
l.iiiip-posts  which   are  not  lieing  lighted. 

Derbyshire  CO. — The  Road  Board  have  intimated 
that  lliey  will  grani  a  loan  of  £-480,  tree  of  interest, 
for  111!'  ]iurcliase  of  six  trailer  wagons  for  stone 
haulage. 

Essex  C.C — The  Highways  Committee,  in  calling 
attention  to  the  Local  Government  (Emergency  Pro- 
visions) Act,  1916,  which  deals  with  the  question  ot 
motor  omnibus  routes,  reported  they  were  in  agree- 
ment with  the  principle  ado|)ted  by  the  "County 
Councils  Association  ot  tlu^  County  Council  acting  as 
agents  of  the  district  councils  under  the  Act. 

Frimlcy  U.D.C — The  council  have  agreed  tb  an 
iiiiproveinent  scheme  in  Deepcut-road,  at  an  esti- 
mated cost  of  €2,264,  subject  to  receiving  a  loan  of 
£1.132  from  the  Road  Board  free  of  interest. 

Hailsham  R.D.C. — The  council  have  accepted  a  pro- 
posal l)y  the  Road  Board  in  which  they  are  recom- 
iiiendin.i:'  the  War  Department  to  contribute  £456  in 
respect  of  work  at  Hooe-road.  and  £264  at  Under- 
iaii.'. 

Newmarket  R.D.C. — The  council  have  approved  an 
csliiiiale  for  road  iiiainteuaiii-e  for  the  ensuing  year 
aniimnting  to  CJ.l.jO,  as  against  an  actual  expenditure 
ot  £10,1)70  in  the  previous  ,vear.  It  was  statetl  that 
in  ord<'r  that  the  roads  should  not  suffer  a  su]iple- 
iiieiilaiy  vote  would  be  agreed  to  if  necessary. 

Newton  Abbot  U.D.C— The  counril  have  purchased 
a  iiKiperty  at  The  Avenue  for  the  sum  of  i;720.  for  the 
[Hirpo.se  of  a  stone  depot. 

Oswestry  R.D.C— The  Road  Board  have  written 
I  hat  they  will  recommend  the  War  Gffice  to  meet 
two-thirds  of  the  cost  ot  improving  Twnipath-road. 
The  estimated  cost  of  the  work  is  £520. 

Richmond  (Yorks)  T.C — As  the  military  autho- 
rities do  not  think  the  scheme  sufficiently  urgent  to 
justify  the  expenditure,  it  was  announced  that  the 
proposed  construction  of  a  new  road  from  the  town 
to   the  eamii  had   lieen   dropped   for  the   present. 

Seaford  U.D.C— The  tender  of  Messrs.  Henry  L. 
t'ooper  it  Co.,  London,  at  18s.  9d.  per  tim,  has  bet^n 
accepted  for  the  sujiply  of  .500  tons  of  granite. 

Wallasey  T.C. — It  was  suggested  at  the  last  iiieet- 
iiitr  that  the  standards  i!idi4'ating  the  tramway  stop- 
ping' places  should  he  marked  with  luminous  paint, 
as  at  ])resent  the  standards  were  highly  dangerous, 
while  it  was  very  inconvenient  that  on  dark  nights 
they  could  not  l>e  seen.  Mr.  Griffin,  vice-chairman 
of  the  Ferries  Committee,  said  that  the  matter  would 
rei'eive  consideration. 

Wandsworth  B.C. — As  an  experiment  for  a  month, 
the  Highways  Conimittee  propose  to  extinguisli  all 
street  lamps  in  'tlie  borough  at  ten  o'clock  at  night. 

Woolwich  B.C. — The  borough  c(uincil  have  apju-oved 
the  action  of  a  s]iecial  emergency  committee  in 
agreeing   to   an   estimated   expenditure    of   £250   upon 
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liiyini;  wooil  paviiiir  m  part  ot  Hi^'li-^trcot.  riiiiu>to:ul. 
wiieic  the  UhkIi'ii  I'iMiiity  Council  propose  to  doiil)le 
the  tram  track.  Tlio  cost  of  i-epaving  the  i)ort!on  of 
the  carriageway  within  tin-  iloiiMc  line  will  l>o  Ixirno 
by  tlie  county  council. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Bredbury  and  Romiley  U.D.C. — The  surveyor.  Mr. 
K.  thu'dman.  ha-  i.  -ivitl  instruitioiis  ici  prcjiare  an 
estimate  of  tin-  in^t  'f  certain  necessary  repairs  at 
the  sewage  works. 

Darlington  T.C.— I'lie  borough  surveyor.  Mr.  G. 
Winter,  has  bivn  instructed  to  lay  part  of  tlie  pro- 
posed  new  sewer  at    an  estimated  cost  o!   €2r)0. 

Derby  T.C.— The  tender  of  Jfr.  G.  F.  Tonilinson,  at 
tl.l'it).  has  l)een  aeeepted  for  the  construction  of  a 
sewer  to  tlie  new  works  of  Uie  British  Cellulose  and 
Chemical   ^^annfaet  iii  ing  Company,   Limited. 

Foleshill  R.D.C.  New  barteria  beds  have  been 
ronipleted    at     the    -.\\Mi;e   disposal    wurks    at     a    cost 

of  £:2.-i. 

WATER,  CAS,   AND  ELECTRICITY. 

Barking  U.D.C-  I  he  following  t<ii<lers  have  bivn 
received  fi'r  the  \voik  in  connection  witli  tlu^  proposi'd 
elwtric  main  exteii-ions  and  plant,  for  wliieh  tlu- 
Local  Government  Hoard  iiave  sanctioned  a  loan  : 
Siemens  Brothers  .'i.  Co.,  cable.  tl.iH.l:  tJenei-al 
Electric  Company.  Limited,  switchgear,  tSS,^  ;  British 
Electrical  Engineering;  C4>ni|ian.v.  transformer.  C't)!!  ; 
Babcock  it  Wilcox.  Limited,  chain  grate  stoker  and 
superheater,   .t'l>02. 

Batley  T.C. — Sanetion  is  being  sought  for  a  loan  to 
instal  new  vertical  leiert  carbonising  plant  at  the 
ga.sworks. 

Bermondsey  B.C.  —  The  borough  council  have 
approvi>d  the  susi;e-'  on  that  tbe  cliarjre  for  elee- 
trieity  supplied  by  the  coiincil  should  Im>  incretised 
by  a  furtlier  5  (lei  cent.  Tlic  i)rice  of  coal  and 
inerea.sed  cost  of  eartage  account  for  .in  extra 
expenditure  of  t-l. !'■_>■_'  for  the  .vear. 

Chesterfield  T.C.  The  Local  Government  LJoard 
have  intimated  to  the  r  rporation  that,  after  con- 
sultation with  the  .Minisny  of  Munitions,  they  will 
sanction  loans  for  (  airying  out  extensions  at  the  elec- 
tricity works,  and  tlial  the  work  may  be  put  in  hand 
at  once. 

Hereford  T.C. — A  plant  for  the  recovery  of  benzol  is 
to  be  installed  at  the  gasworks,  at  an  iviimaled  cost 
of  £200. 

Kingston  (Surrey)  T.C— The  annual  report  of  the 
borough  eh'ctrical  eiieineer,  Mr.  J.  E.  Kdgcome.  sliows 
that  the  financial  position  of  the  electricity  under- 
taking has  improved,  this  being  largely  due  to  the 
increased  charge  for  i  iirrent.  Whereas  the  nett  deficit 
for  the  year  ended  March  .'U.  tin."),  was  £1.2!).),  the 
nett  deficit  for  the  year  endwl  March  :i\,  1!)1(),  was 
n-duced  to  £112'.!. 

Lancaster  R.D.C-  Plans  and  estimates  are  to  be 
prepared  for  a  wat.  i    supply  for  Priest  Hufton. 

Midleton  (Co.  Cork)  U.D.C— .\n  estimate  is  t<>  be 
prepare<l  for  th^-  proposed  extension  of  the  water 
s'upply.  , 

Poplar  B.C.— The  .  lictrfcal  enginet^r  has  be<n  autho- 
rised to  continuo  ti>l; 'I  iations.for  the  linking-up  of  the 
electricity   undrrtakiji.;  with  that  of  Greenwich. 

Redruth  U.D.C. —  Tlie  council  have  decided  to  engage 
the  services  of  an  engineer  for  consultation  in  con- 
nection with  the  proposed  improvement  of  the  water 
supply. 

Salisbury  T.C. —  The  town  council  are  in  com- 
munication with  tl)o  T/Ocal  Government  Board  with 
res|)e(t  to  a  piop.,~al  to  boiTow  £4,200  for  additional 
pumping  i)lant   at    tie    princiiial   pumping  station. 

Stockton  T.C— Ih.-  installation  of  a  benzol  oil 
washing  plant  is  bring  considen-d  by  the  Gas  Com- 
mittee. 

Stowmarket  U.D.C— The  Lmal  Government  Board 
have  written  stating  that  under  present  cir(:unisl:iii<  cs 
they  do  not  fwl  juslitied  in  ap])roaching  the  Tr<iisiny 
with  a  view  to  obtaining  their  api)ioval  of  a  fnilher 
loan   for  the  St.i\vu|iland   water  supply. 

Wimbledon  T.C  It.  has  been  decided  to  make  an 
advance  of  25  per  cent  upon  pre-war  cbargcs  for  elec- 
trical energy  for  all  purposes,  as  well  as  hire  of 
meters. 

Worcester  T.C— ll  has  been  agrewl  to  jnirchase  ten 
(>0-kw.  t  ran>forni<  r-  for  the  electricity  works  at  £7.5 
each,  and  I  ho  i(f|ui-ite  switchgear  at  £2oO,  making 
together  the  sum  of  £1,000,  and  to  apply  to  the  Local 
Government  Boaid  tor  sanction  to  a  loan  of  £'],(X(0 
for  paymi-iif   of   tie-  I'M., 


Worthing  T.C.  It  has  been  resolved  to  take  Jit«ps 
lo  lease  Hill  r.am  Farm,  near  the  corporation  water- 
works, it  beitit;  oxplained  by  iCouncillo.-  Aston  that 
this  was  in  aeeoiil.inee  with  the  general  policy  of 
water  nndertakiiigs  to  endeavour  to  control  as  much 
of  the  adjacent  proiiiid  as  possible. 

MISCELLANEOUS. 

Bambridge  U.D.C— It  has  been  agreed  to  sell  the 
steam  fire  engine  to  the  Briton  Ferry  L^rban  District 
Council  for   CKK). 

Blackpool  T.C. — The  corporation  have  decided  to 
promote  a  Bill  in  Parlianvent  for  power  to  construct 
two  op<Mi-air  bathing  jkjoIs,,  and  to  carry  out  much- 
needed  iinprovciiiciils  :to  the  cliffs  to  tlie  north  of  the 
town,  which  are  lapidly  eroding  tlirough  the  effects 
of  sea  and  weather. 

Edinburgh  T.C-  The  tramway  leas©  terminates  in 
June.  11)1!).  and  the  future  of  'the  s.vsteni  is  being 
<agerly  discussed.  Tli«  Tramway  Committee  have 
agr(>ed  that  disputed  points  between  tlie  committee 
and  the  tramway  lessees  should  be  submitted  to 
arbitration.  The  principal  point  in  dispute  has 
reference  to  the  condition  of  the  tramway  lines  at 
the  termination  of  the  lease. 

West  Riding  CC — The  General  Piiriioscs  Com- 
mittee have  eonsiilerod  a  communication  from  the 
DiH'.imal  .\ssociat:oii  with  regard  to  the  adoption  of 
the  decimal  system  of  coinage  and  weights  and 
measures,  but  in  view  of  the  cost  involved,  and  the 
diffi-eulty  of  making  the  change,  they  have  decided 
tlitit   no  action  l.>e  taken  at  the  present  time. 


EFFECT  OF  TIDAL  FLOW  ON  ARTESIAN  WELLS. 


Tidal  flow  affects  artesian  wells  near  the  ocean, 
a<s_-oril!ng  to  a  leport  of  the  United  States  Geological 
Survey.  In  studying  wells  in  the  coastal  plain  of 
Virginia  it  was  found  that  there  w-as  a  decided  varia- 
tion in  the  well  flow  with  the  rise  and  fall  of  the 
ti<le,  the  flow-  being  notably  greater  at  the  flood  than 
at  the  ebb  tide.  It  is  the  general  opinion  among 
well  <lrillers  that  practically  all  flowing  wells  near 
tidal  rivers  or  inlets  from  open  bays  do  feel  the 
distant  .sea,  but  sonic  of  them  so  slightly  that  the 
variation  in  flow  is  not    noti((\ilp|e. 

The  geologist  incliaijo  oi  ih^  'groundwater  investi- 
gations in  Virginia  states  that  ihauges  in  water  level 
in  wells,  duo  to  fluctuations  in  the  height  of  the 
surface  of  some  neighbouring  body  of  water,  have 
been  observed  all  over  the  world.  It  is  customary 
to  explain  these  changes  by  supposing  a  direct  con- 
iiecrtion  between  the  river,  lake,  or  bay;  but  in  many 
places,  as  in  eastern  Virginia,  such  connection  is 
clearly  impossible,  owing  to  the  depth  of  the  wells 
and  the  nature  of  the  intervening  beds,  some  of  them 
dense,  tough  marls  and  clays.  These  beds,  however. 
though  they  do  not  transmit  water,  nevei  tlnle--  con- 
tain it.  and  as  water  is  practicall.y  ineonipre-sihle. 
any  variation  of  level  on  the  river  or  bay  is  trans- 
mitted to  the  well  through  the  water-filled  gravels. 
sands,  clays  and  marls.  When  a  porous  bed  i.s 
tapfAed  by  a  well  the  water  rises  to  the  ixiint  of 
equilibrium  and  fluctuates  as  t^e  hand  of  the  ocean 
varie.s  its  pressure  on  the  beds  that  <'onfliie  tlie 
artesian  flow. 


Town  Planning  institute. — At  a  meeting  of  this 
body  to  Ix'  hold  on  .November  10th  next.  Mr.  T.  Alwyn 
Lloyd  will  lead  a  paper  entitled  "  Town  Planning 
in  Wales,  with  Special  lieferencc  to  the  Development 
of  Hilly  Sites." 

The  Working  of  the  Summer  Time  Act. — The  first 
iriei-ting  of  .Mv.  .1.  \V.  Wilson's  D.p.iit  mental  Com- 
mittee to  consider  the  working  of  the  Summer  Time 
Act  will  be  held  next  week.  Statistics  in  regai-d  to 
the  .Vet  when  in  operation  recently  are  being  prepared, 
and  witnesses  will  be  examined  as  to  difficulties  which 
liav.-  been  enconnt<'red. 

Junior  institution  of  Engineers. — A  special  series 
of  five  lectures  will  Ix"  given  on  alternate  Friday  even- 
ings fr<jm  Octob<-r  20th  by  Mr.  E.  Fiander  Etchells, 
ASSOC. M. INST. C.E.,  A.M.i.iviECH.E.  The  Icctuves  will 
deal  with  the  following  subjects:  A  Common-sense 
Notation  for  Engineers;  Tlie  Practical  Use  of  .Units 
in  the  Evaluation  of  Formuhe  ;  How  to  Memorise 
Formula; ;  Logic  of  the  Differential  and  Integral 
Calculus;  Practi<-al  and  Illustrative  E.xamples  of  the 
Application  of  the  Newer  Concepts. 
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PERSONAL. 


Mr.  G.  F.  Griiiiwood  lia.s  been  appointed  surveyor 
and  inspector  to  the  Beeston  Urban  District  Council. 

Mr.  W.  A.  Parr.v,  Pont.vpridd,  has  been  appointed 
surveyor  and  inspector  to  the  Llandilo  Urban  District 
Council. 

Mr.  L.  Tait,  surveyor  and  inspector  to  the  Norton 
(Yorks)  Urban  District  Council,  has  had  his  salary 
increased  by  £20  per  annum. 

"Mr.  T.  A.  Kennedy,  temporary  clerk  in  Surbitou 
surveyor's  department,  has  had  his  salary  increased 
from  £104  -to   £13(3  per  annum. 

Mr.  C.  C.  Else.  Fritcliley,  near  Derljy,  has  been 
apix)int<?d  temporary  highway  surveyor  to  the  Clay- 
Iiole  (Lines)  Rural  District  Council. 

Mr.  A.  J.  Firby,  of  Holbeach.  has  been  appointed 
highway  surveyor  to  the  Northern  Di.strict  of  the 
Southwell  (Nott,<)  Riu'al  District  Council. 

.Mr.  J.  Kifney.  highway  surveyor  to  the  Elham 
(Kent)  Rural  District  Council,  has  been  ap] minted 
surve.vor  to  the  Hollingboume  Rural  District  Council, 
at  a  salary  of  £200. 

irr.  F.  W.  Richardson  has  l)een  appointed  deput.y 
surveyor  and  insjiector  of  nuisances  to  tlie  Lunesdale 
rural  district  dm-ing  the  absence  of  Messrs.  J. 
Thomiison  and  E.  Ellis  on  active  service. 

i\Ir.  W.  Bangor  Jones,  assistant  surveyor  and 
sanitary  insi>ector.  has  been  appointed  surve.vor  to 
the  Bredbury  and  Romiley  Urban  District  Council, 
in  succession  to  Mr.  R.  iHardman,  resigned. 

Lieutenant  J.  S.  Smith,  4th  Highland  (Mountain) 
Brigade,  R.G..A..  has  been  attached  to  the  143rd 
Army  Troops  Compan.v  R.E..  and  is  now  engaged  on 
road  engineering  at  the  Balkan  front.  Lieutenant 
Smith  was  road  surveyor  of  the  Camplieltown  dis- 
trict of  Argyllshire  when  war  broke  out. 

Mr.  J.  Ennor.  surveyor  to  the  Newquay,  Cornwall, 
L'rlian  District  Council,  has  suffered  a  l)ereavement 
by  the  loss  of  his  son.  Private  Reginald  C.  Ennor, 
aged  twenty-five,  who  died  on  Tuesday  at  Leeds 
iMilitary  Hospital  of  wounds  received  in  action.  .\t 
Wednesday's  meeting  of  the  council  a  vote  of  sym- 
pathy was  passed  with  Mr.  Ennor. 

Temp.  Sec.  Lieut.  A.  R.  Howlett,  Royal  Engineers. 
in  civil  life  a  member  of  tlu^  Iwrough  engineer  and 
surveyor's  staff.  Bethnal  Cireen,  has  been  awarded 
the  Military  Cro.ss.  Mr.  Howlett  received  the  ribbon 
of  the  Cross  from  Lieut.-General  Claude.  Hamilton 
on  (September  9th,  at  a  field  ceremony  in  France. 
The  Gazette  states  that  the  decoration  was  awarded 
for  "conspicuous  gallantry  during  operations.  He 
established  a  forward  dump  of  R.E.  stores,  passing 
backwards  and  forwards  through  a  heavy  Ijarrage. 
He  showed  the  utmost  coolness  and  determination." 

Messrs.  N.  Barnett-Weekes,  Liverpool  Corporation. 
J.  Eastwood,  engineer  and  surveyor  to  the  urljan 
district  coimcil.  Sowerby  Bridge,  A.  A.  Goodall. 
engineer  and  surveyor  to  the  urban  district  council, 
Rhyl,  and  W.  Quest,  surveyor  to  the  urban  district 
counci  1.  Womb  well, have  been  elected  members,  and  Mr. 
H.  T.  Hamer,  engineering  assistant  to  borough  engi- 
neer, Barrow-in-Furaess,  has  been  elected  an  as.so- 
ciate  member  of  the  Institution  of  Municipal  and 
County  Engineers.  Messrs.  J.  H.  Skidmore,  articled 
)iupil  to  engineer  and  .surveyor,  Wellington  Urban 
District  Council,  and  T.  M.  Tyson,  articled  inipil  to 
county  surveyor,  Cumberland,  have  been  elected 
students  of  the  same  body. 

iMr.  H.  F.  Wilkinson,  Assoc. m.inst.c.e.,  acting 
engineer  to  the  Tottenham  and  Wood  Green  Joint 
Drainage  Board,  is  to  be  congratulated  upon  the 
energy  and  zeal  he  has  displayed,  and  the  results  he 
has  accomplished  in  connection  with  a  local  scheme 
of  land  cultivation.  At  the  request  of  the  Tottenham 
District  Council  he  took  in  hand  the  whole  question 
of  the  provision  of  allotments,  acted  as  secretary 
for,  and  carried  through  all  the  formalities  necessary 
for  forming  a  society  under  the  Industrial  and  Pro- 
vident Societies  Acts,  successfully  bargained  for 
suitable  land,  and,  tesides  a  hundred  and  one  other 
things,  placed  the  whole  concern  on  a  sound  financial 
basis.  His  interesting  speech  to  the  members  of  the 
association  recently,  of  whom  there  were  .several 
hundreds  present,  was  listened  to  with  the  greatest 
attention  and  evoked  stirring  applause.  Mr.  Wilkin- 
son .stated  that  by  iMay  24th  he  had  received  appli- 
cations from  thirty-seven  persons  for  an  area  of 
420   poles.    By   July   26th,    however,   the   number   of 


applicants    had    increaseil    to    460,    and    the    area    to 
5,221  poles. 

OBITUARY. 
Mr.    T.   Johnston,    formerly    road   surveyor   to    the 
Renfi^wshire  Road  Trustees,  died  recently,  we  regret 
to   state. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Clown  R.D.C. — The  register  of  jiroiiosed  works 
includes  new  coimcil  offices  and  stores,  and  private 
street  works. 

GowER  R.D.C. — The  council  have  scheduled  the 
following  schemes:  Penclawdd  sea  wall,  £700;  con- 
struction of  the  Penclawdd-Gowerton  road,  £5,000; 
improving  dangerous  corners,  £300. 

Hemsworth  R.D.C. — The  councO  have  decided  to 
particularise  highway  improvements ;  the  provision 
of  scavenging  depots ;  cemetery  extension ;  housing 
schemes;    and  private  .street  works. 

Luton  T.C— Tlie  General  Purposes  Committee 
have  resolved  that  the  Local  Government  Board  be 
informed  that  the  following  works,  which  are  in 
abeyance  owing  to  the  war,  will  probably  be  under- 
taken by  the  council:  Dallow-road  extension  and 
sewerage,  railway  footbridge, "j  Denbigh-road  school, 
main  drainage  extensions,  infectious  diseases  hos- 
pital extension,  and  making  up  of  private  streets. 

Newmarket  R.D.C. — It  is  anticipated  that  the 
Soham  water  supply  scheme  will  be  proceeded  with. 

NoRiHFLEET  U.D.C. — The  paving  of  London-road 
with  wood;  relaying  wood  paving  in  High-street  ;■  the 
widening  and  improvement  of  Roman-road ;  and  a 
housing  scheme. 

SouTHWicK  U.D.C. — The  provision  of  an  elemen- 
tary school  at  Fishergate  is  contemplated,  as  well  as 
somewhat  extensive  street  works. 

Wandsworth  B.C. — ^A  report  has  been  prepared 
showing  projected  schemes  either  api)roved,  deferred, 
or  suggested,  estimated  to  rost  £362,131. 

W^ATFORD  U.D.C. — ^Housing  scheme,  £20,000 ;  sewer- 
age, £16,0(X) ;  pipe  lines  and  mains,  £16.200 ;  water- 
works. £12,100;  wood  paving,  £20,575;  tennis  courts 
and  bowling  greens,  £5,000;  and  a  public  library, 
£7,500. 

West  Hartlepool  T.C. — The  construction  of  a 
new  road  between  West  Hartlepool  and  Easington ; 
and  (l'.V  private  firm.s)  the  construction  of  a  new 
shipyard  at  Tees  Mouth,  and  the  building  of  a  new 
railwav  station. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sdbvbtob  readers 
with  a  view  to  makino  the  information  oiven  under  this 
head  as  complete  and  accurate  as  possible. 


APPLICATIONS   FOR   LOANS. 

Barrow-in-Furness    T.C. —  tlOO    for    a    tuberculosis 
dispensary. 

Bury  T.C. — ,€600  for  electric  mains. 

Dudley  T.C. — 1:473  tor  sewerage  works. 

Exeter    T.C. — £1,215    for    a    temporary    smallpox 
hospital. 

Wednesbury  T.C. — £3,500  for  electricity  mains  and 
services. 

LOANS  SANCTIONED. 

Barking  U.D.C. — £4,250  for  electric  main  extensions 
and  plant. 

Stafford  T.C. — £1,579  for  gas-washing  plant. 

Waterford    T.C— £1,000    for    the    electric    lighting 
scheme. 

LOAN    REFUSED. 

Upholland  U.D.C. —  Ll.^nii  for  laying  a  water  main. 

FORTHCOMING  INQUIRY. 

•  iCTdBKi;..  £ 

1"^.  —  Kempston.       For  the  purpose  of   sewage 

di^pr.sal  (.Mr.  P.   M.  Crosthwaite)       ...        1,831 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

'TEMPORARY  CLERK  required  (ineligible  for 
-*-  militaiy  service)  ;  previous  municipal  experience 
desirable.  Apph',  giving  full  particulars  of  present 
emiilovment  and  salary  required,  to  the  Surveyor, 
Erith  "Urban  District  Council.  (3,129) 
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Municipal   Waterworlcs   Association. 

FIFTH    ANNUAL   MEETING   IN   LONDON. 


Tlie  fifth  annual  meeting  and  conference  of  the 
Municipal  W^terwork?  Association  was  held  on 
Friday  last  at  the  oflir^,-  of  tJhe  Metropolitan  Water 
Board,  Savoy-court.  S:i:ind,  W.C.  The  president, 
Lieutenant-Colonel  R.  S.  Porter,  t.p.  (Liverpool  Cor- 
poration Waterworks  Committee),  took  the  chair,  and 
the  attendance  includeil  Messrs.  E.  S.  Carter  (Liver- 
pool). W.  Terrey  (Sliefluld),  L.  C.  Walker  (Reading), 
J.  Terrey  (Liverpool),  A.  I.,ees  (■Birmingham >,  J.John- 
ston (Brighton).  J.  Cook  (Blackpool),  J.  Watson 
(Bradford).  J.  Sutherland  (Glasgow),  A.  P.  Pilling 
^London),  F.  B.  Parfitt  (Reading),  D.  Shenhouse 
(Glasgow),  D.  Mason  (Glasgow),  W.  Machire  (Glas- 
gow), J.  H.  Taylor  (Barnsley),  F.  CuUough  (Belfast), 

F.  J.  Dixon  (Ashton-nnder-Lyne),  C.  Arthur  (Black- 
lX)ol).  W.  R.  Barneft  (Keighley),  R.  Pickersgill 
Leeds),  A.  Harrison  (London),  G.  T.  Edwards  (Lei- 
cester), J.  Ward  (D.rliy),  I.  M.  Rush  (Edinburgh), 
W.  Bovd  (Edinburgh).  J.  E.  Swindlehurst  ((Coventry), 
H.  Cawte  (Southampton i.  L.  Mitchell  (Bolton),  J.  F. 
Jupp  (Abertillery),  G.  F.  Carter  (Croydon),  S.  F. 
James  (Ilkeston),  C.  Horobin  (Lincoln),  J.  Armour 
(Saltcoats).  G.  Christie  (Kilwinning).  E.  C.  Rodda 
(Southampton),  R.  E.  Ford  (Doncaster).  F.  W.  Davis 
(Xottingham).  R.  K.  Pinches  (Edinburgh),  W.  A. 
Carter   (Edinburgh),    and   J.   Murray   (Edinburgh). 

The  fifth  annual  reiwrt  stated,  inter  alia,  that  the 
meml)ership  of  the  association  now  embraced  fifty- 
six  municipal  water  authorities,  numbering  over  150 
representative  and  individual  members.  The  total 
capital  expenditure  represented  was  £118.319,000.  and 
the  population  siipplied  by  the  various  authorities 
approached  20,0(K),0OO  ijersons.  Forty-two  of  the 
I  water  authorities  represented  were  in  England,  ten 
in  Scotland,  three  in  Wales,  and  one  in  Ireland. 

REVISING     THE     BY-LAWS. 

The  preliminary  business  included  the  considera- 
tion of  the  revised  by-laws,  the  draft  of  which  was 
submitted  by  the  executive  committee.  It  was  ex- 
plained by  Mr.  A.  P.  Pilling  (London)  that  the 
arrangement  of  the  by-laws  had  not  been  convenient, 
and  that  there  was  tlierefore  some  risk  of  confusion. 
They  had  been  rearranged  and  regrouped,  with  the 
object  of  accentuating  the  idea  of  the  association  to 
secure  to  the  utmost  lay  support.  It  was  desired 
that  corporations  and  memlwrs  of  corporations 
should  comix>se  the  bidk  of  the  membership.  The 
old  by-laws  were  framed  in  such  a  way  that  an  officer 
of  a  corporation  would  be  a  member  even  if  the 
municipal  body  had  not  joined  or  were  not  repre- 
sented in  any  way.  That  was  not  in  accordance 
with  the  idea  that  they  should  be  a  municipal  and 
lay  association  rather  than,  a  gathering  of  officers. 
It  had  been  thought  desirable  to  provide  that  mem- 
bership by  the  municipal  authority  shoidd  be  a  con- 
dition precedent  to  menjbership  by  the  individual. 

The  chairman,  in  answer  to  a  question,  said  the 
proposal  did  not  mean  that  where  the  municipal 
authority  to  which  a  member  belonged  had  not 
joined  the  association  the  officer  in  question  would 
l>e  requested  to  retire;  but  in  futnre  no  official  of  a 
corporation  or  local  body  could  be  a  member  of  the 
association  unless  the  authority  which  he  repre- 
sented were  in  membership. 

The  revised  by-laws  were  eventually  approved,  and 
it  was  agreed  "that  the  publicatfon  of  the  "  Quarterly 
Circular"  should  be  continued  during  the  year 
ensuing,  several  members  commenting  upon  the 
i^peeific  value  of  this  publication,  and  the  marked 
ability    displayed    in    connection    therewith    by    Mr. 

G.  P.  Warner  Terry,  the  secretary. 
Lieut.-Colonel  R.  S.  Porter  was  re-elected  chair- 
man; Mr.  E.  Antony  Lees,  hon.  treasurer;  Messrs. 
C.  G.  Henzell  and  William  Terrey,  hon.  secretaries; 
Mr.  Walter  Moon,  hon.  solicitor;  Messrs.  C.  Arthur 
and  R.  Hamilton,  hon.  auditors;  and  Mr.  G.  P. 
Warner  Terrey,  secretary,  votes  of  thanks  being 
accorded  to  these  gentlemen  tor  their  past  services. 

THE    PRESIDENTIAL    ADDRESS. 

The  chairman  in  the  course  of  the  presidential 
address  alluded  to  the  ill-luck  which  had 
attended  the  galhmt  .son  of  Mr.  James  Watson, 
of  Bradford,  Lientenanit- Colonel  Watson,  who, 
after  having  been  invalided  home,  returned  to  duty, 
and  on  the  very  first  day  he  found  himself  again  in 


the  trenches  was  taken  a  prisoner  of  war.  Lieut.- 
Colonel  J.  R.  Davidson,  engineer  of  the  Liverpool 
Waterworks,  who  joined  the  Scottish  Territorials  as 
a  private  in  1900,  and  who  rapidly  rose  to  the  posi- 
tion o'f  Major,  went  to  France  in  1914,  was  wounded, 
and  had  achieved  the  distinction  of  Commander  of 
St.  Michael  and  St.  George.  Tlie  Board  of  Trade,  he 
proceeded  to  say,  had  refused  to  budge  from  the 
attitude  they  had  taken  up  with  respect  to  the 
demand  for  equitable  terms  in  reference  to  the 
insurance  of  waterworks  against  the  risk  of  damage 
from  hostile  aircraft.  Tlie  attitude  taken  up  by  the 
Treasury  towards  waterworks  undertakings  had  not 
been  satisfactory.  There  appeared  to  have  been  a 
complete  want  of  a  proper  sense  of  proportion  as 
regarded  the  necessities  for  the  expenditure  of 
capital  on  waterworks  and  other  enterprises.  He 
adverted  in  particular  to  the  instances  of  Bradford 
and  Liverpool,  and  after  commenting  upon  the 
valuable  work  done  by  women  in  the  absence  of  the 
men  at  the  Front,  he  referred  to  the  attitude  that 
would  have  to  be  taken  up  in  future  in  regard  to 
scienca.  Education,  he  said,  must  no  longer  be  left 
to  the  domination  of  the  old  tradition  of  Oxford 
and  Cambridge,  and  it  must  no  longer  be  thought 
that  a  iman  was  educated  because  he  construed 
Caesar,  and  could  read  the  Greek  alphabet.  They 
had  to  congratnlate  at  least  two  or  three  of  their 
nieml>ers  upon  work  wliich  liad  been  achieved  during 
the  year.  The  inauguration  of  the  scheme  for 
securing  increased  supplies  to  Aberdeen  according 
to  the  plan  of  Messrs,  Roberts  &  Hogg  had  received 
general  attention  liecause  of  the  use  of  the  excess 
lime  treatment  upon  a  large  scale.  Mr.  C.  H. 
Rolierts,  water  engineer  of  Aberdeen,  was  a  member 
of  the  association,  and  they  trusted  that  Aberdeen 
would  be  more  than  satisfied  with  the  works  which 
had  recently  been  established.  They  had  also  to 
compliment  Mr.  Charles  Massie,  engineer  of  the 
Falkirk  and  Larbert  Water  Board,  upon  the  water 
pressure  regulating  apparatus,  and  the  effective 
device  designed  by  him  to  shut  down  automatically 
the  pun^iing  set  during  the  period  of  light  load. 
Mr.  Rodda.  of  Southampton,  had  also  deservedly 
■earned  the  compliments  of  his  authority  for  the  suc- 
cess which  had  attended  his  efforts  in  securing 
economy  by  the  adoption  of  up-to-date  engineering 
wrinkles,  and  Southampton  had  also  to  be  envied 
in  that  Mr.  Rodda  had  found  for  them  at  Otter- 
bourne  what  was  practically  an  unlimited  supply  of 
water  of  an  almost  ideal  kind  and  quality  at  a 
ridiculously  low  cost.  Engineers  in  this  country, 
he  proceeded  to  say.  were  far  too  insular  in  their 
outlook  generally.  A  water  engineer  who  wished  to 
be  up  to  date  could  not  ignore  the  progress  or  dis- 
coveries that  liad  been  made  by  those  engaged  in 
other  branches  of  the  profession.  They  as  an  as.so- 
ciation  were  hoping  to  cater  for  a  much  younger 
ty[.)e  of  engineer  at  present  engaged  in  the  .smaller 
works,  who  was  ambitious  not  only  to  secure  some 
<Tf  the  more  valuable  appointments  in  this  country, 
but  was  ready  to  carry  British  engineering  in  water- 
works to  all  parts  of  the  globe.  Hence  the  biblio- 
graph  which  they  had  started,  and  which,  as  far  as 
he  knew,  existed  nowhere  else.  As  time  went  on 
this  wovdd  prove  of  the  greatest  utility  to  the 
members  of  the  association. 

WATERWORKS   AND   THE    WAR. 

Mr.  J.  Cook  (Blackpool),  in  the  absence  of  Alder- 
man J.  Bickerstaffe,  chairman  of  the  Fylde  Water 
Board,  moved:  "That  this  association  suggest  that 
the  lyocal  Government  Board  or  other  Government 
Department,  by  Act  or  Order,  or  in  some  authorita- 
tive way,  extend  all  periods  of  time  granted  to  water 
authorities  previous  to  the  war  for  the  carrying  out 
of  obligations  and  the  execution  of  works  for  the 
period  of  the  war,  and  a  further  period  thereafter, 
to  allow  the  country  time  to  settle  down  to  something 
like  normal  working  conditions."  The  mover  stated 
that  it  would  l>e  rather  hard  if  every  municipal 
authority  that  had  works  in  hand,  or  in  prosi>ect, 
should  have  to  go  to  Parliament  in  order  tO'  obtain 
relief.  It  would  be  preferable  if  the  Government 
passed  an  Act  or  Order  to  deal  with  such  cases. 

Mr.  W.  Terrey  (Sheffield)  seconded.  He  thought 
they  might  claim  an  extension  of  the  period  for  the 
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repayment  of  oapital  moneys,  or  a  saispension  of  the 
sinking  fund  during  the  war. 

Mr.  D.  Stenhouse  (Glasgow)  said  he  thought  the 
object  aimed  at.  was  already  obtained  under  the 
Extension  of  Time  Act,  by  which  it  was  •competent 
for  a  Government  Department  to  grant  extension  for 
the  period  of  a  year;  at  the  expiry  of  which  the 
application  miglit  be  renewed. 

Mr.  A.  P.  Pilling  (London)  agreed  with  the  last 
speaker.  Personally,  he  liad  found  no  difficulty  in 
getting  extension  under  the  Act  mentioned.  He  did 
not  agree  with  the  remark  made  with  respect  to  the 
.suspension  of  the  sinking  fund.  Boroughs  were 
lx)asting  about  reducing  rates,  and  as  these  were 
times  of  amazing  financial  prosperity,  public  autho- 
rities ought  to  discharge  their  obligations  to  the 
utmost  so  as  to  reduce  the  burdens  in  the  future. 
He  suggested  that  tlie  resolution  should  be  referred 
to  the  Executive  Council  of  the  association,  and  this 
course  was  eventually  adopted. 

LEAVING    CERTIFICATES. 

Mr.  W.  Terrey  (Sheffield)  mentioned  that  the 
executive  council  were  negotiating  with  the  Govern- 
ment on  the  subject  of  leaving  certificates  for  men 
engaged  on  waterworks,  and  the  meeting  approved 
the  steps  taken. 

THE    ACQUISITION     OF     LAND    BILL. 

Mr.  C.  G.  Henzell,  m.inst.c.b.,  waterworks  engi- 
neer to  the  Leeds  Corporation,  proceeded  to  read  a 
])aper  on  tlie  "  Defence  of  the  Realm  (Acquisition  of 
Land)  Bill."  In  the  course  of  the  brief  discussion 
that  ensued. 

Mr.  J.  Cook  (Blackpool)  asked  if  there  had  been 
any  general  request  addressed  ito  Members  of  Parlia- 
ment on  the  subject. 

The  Chairman  said  that  doubtless  the  members  of 
the  association  would  endeavour  to  interest  their 
Members  of  Parliament  and  get  the  Bill  so  altered 
and  amended  that  it  would  not  tend  to  the  prejudice 
of  the  water  (undertakings. 

Mr.  J.  Watson  (Bradford)  observed  that  the  Bill 
interfered  in  a  great  many  ways  with  tlie  protection 
and  unirity  of  the  water  supplies.  The  domestic 
water  supply  was  safeguarded,  hut,  as  a  rule,  the 
supply  for  commercial  uses  was  almost  as  important 
and  essential  as  the  domestic  supply,  for  if  there 
was  no  commercial  use  for  water  there  would  be  no 
use  of  water  at  all  for  domestic  purposes.  He 
thought  that  both  ithe.se  essential  facts  should  be 
kept  in  mind. 

Mr.  Carter  (councillor,  Edinburgh)'  supported  the 
policy  of  approaching  Members  of  Parliament  in 
order  to  obtain  necessary  amendments  in  the  Bill. 

Mr.  Rusk  (Edinburgh)  suggested  that  '  a  small 
comniittee  should  be  formed  to  see  if  further  stringent 
amendments  should  not  be  added. 

The  Chairman  stated  that  matter  was  being 
seriously  considered  by  the  Association  of  M.unicipal 
Corporations,  and  he  thought  it  might  be  safely  left 
in  their  hands. 

Mr.  A.  B.  Pilling  (London)  agreed  that  it  would 
be  better  that  one  body  should  take  up  the  Bill  than 
that  amendments  should  be  proposed  by  various 
associations,  and  it  was  understood  tliat  this  course 
would  be  adopted. 

SOME     recent     legal     DECISIONS. 

Mr.  Walter  Moon  having  read  a  paper  on  "  Recent 
Cases  of  General  Interest  Affecting  General  Water 
Supply  Undertakings," 

Mr.  E.  A.  Lees  (Birmingham)  remarked  that  in 
Birmingham  dentists  were  supplied  by  meter  where 
there  was  a  considerable  demand,  with  a  provision 
for  a  minimum. 

Mr.  James  (Ilkeston),  referring  to  the  case  of  the 
dentist,  asked  whether  the  result  would  have  been 
the  same  if  the  claim  had  been  made  under  sec.  20. 

Mr.  MooN,  in  reply,  stated  thaA  the  board  could 
have  refused  to  supply  except  under  sec.  2(t,  but  they 
did  not  raise  that  question  at  all. 

MUNICIPAL     ENGINEERS     AND     CONSULTANTS. 

Mr.  M.  R.  Barnett  (Keighley)  stated  that  a  refer- 
ence had  been  made  in  one  of  the  journals  to  the 
question  of  municipal  engineers  and  consulting  engi- 
neers. Had  the  executive  committee  taken  action 
with  reference  to  the  subject,  which  had  met  with 
the  disapproval  of  the  Association  of  Consulting 
Engineers  ? 

Mr.  James  Watson  remarked  that  the  consulting 
engineers  did  not  seem  to  be  content  with  the  parent 
engineering  institution,  of  which  many  present  were 
old  members.  They  claimed  that  they  themselves 
were  the  people  who  should  be  consulted.    He  (Mr. 


Watson)  did  net  believe  in  tying  up  officials  like  an 
ox  in  a  stall.  He,  as  a  municipal  engineer,  had 
never  been  tied  down  in  all  his  long  life,  and  he 
believed  that  mutual  help  was  beneficial.  Their  own 
association  might  indicate  that  they  did  not  think 
they  had  been  fairly  treated  by  the  endeavour  to 
bring  between  officials  of  a  corporation  and  council- 
lors something  derogatory  to  municipal  service. 

Mr.  Barnett  observed  that,  after  all,  they  might 
take  it  as  a  compliment,  because  it  could  only  be 
jealousy  that  had  influenced  the  body  referred  to. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 

(Conlributed.) 
Is  it  not  a  sign  of  the  times,  and  of  municipal 
economy,  when  we  read  that  the  Soutbijort  Council 
declined  to  ratify  a  resolution,  of  the  Tramways  Com- 
mittee to  send  a  deputation  to  attend  the  conference 
of  the  Municipal  Tramways  Association  in  London, 
one  of  the  aldermen,  in  moving  its  rejection,  remark- 
ing that  "  this  was  no  time  for  picnics  in  London"  ? 
Did  not  the  same  sort  of  thing  occur  at  Hinckley, 
where  the  sanitary  inspector  desired  to  attend  the 
annual  conference  of  the  Sanitary  Inspectors'  Asso- 
ciation at  Cardiff  ?  I§  it  not  a  question  whether 
these  small  economies  are  of  any  use  unless  larger 
economies  are  practised  .' 

.Apropos  of  these  municipal  economies,  was  it  not 
a  rather  drastic  suggestion  of  a  memher  of  a  certain 
rural  district  coinicil  to  i^ropose  the  termination  of  a 
scavenging  contract  in  one  of  the  parishes  of  the 
authority's  area,  the  claim  being  made  that,  while 
a  Is.  6d.  rate  would  be  saved,  no  harm  would  follow, 
as  out  of  300  parishes  in  Leicestershire  only  thiPty 
were  scavenged  ?  Although  this  suggestion  was  not 
carried,  does  it  not  seem  to  be  rather  remarkable,  if 
true,  that  there  should  be  270  parishes  in  the  county 
of  Leicestershire  where  the  scavengers'  visits  are 
unknown  ? 

With  regard  to  the  experiment  of  laying  wood 
blocks  only  2  in.  in  thickness  in  an  American  city, 
which  was  described  in  The  Surveyor  of  September 
22nd  last,  has  not  the  difficulty  always  been  with 
such  thin  blocks  that  they  soon  become  loose  and 
are  apt  to  lift  ?  Although  it  may  be  perfectly  true 
that  when  a  block  wears  down  about  an  inch  and 
a-half  the  road  surface  becomes  bumpy  and  uneven, 
is  not  the  want  of  key  and  sufficient  side  support 
fatal  to  the  use  of  thin  blocks,' except  when  laid  on 
the  system  known  as  the  "  Acme,"  in  which  small 
and  thin  blocks  of  wood,  properly  keyed  and  fastened 
together,  have  been  laid  in  th'is  country  with  sur- 
prisingly good  results  ? 

Was  it  not  rather  surprising/  to  find  in  a  recent 
issue  of  that  essentially  mechanical  engineering 
journal  Engineerimj  an  excellent  leading  article  on 
"Tile  Preparation  of  Schemes  for  Arterial  Roads"? 
Does  it  not  show  that  Uie  question  of  roads  has  now 
become  a  real  engineering  problem,  and  that  the 
methods  which  have  been  pursued  ever  since  the 
days  of  Macadam  and  Telford  can  no  longer  be 
continued,  but  that  the  road  of  the  future  will  have 
to  be  constructed  on  advanced  and  modern  lines  ? 

Does  it  not  seem  strange  that  Dhe  rural  district 
council  of  Cardigan  were  able  to  command  the 
services  of  a  road  surveyor  at  the  magnificent  salary 
of  twenty-one  shillings  a  week,  and  was  it  alto- 
gether surprising  that  there  should  have  been  con- 
siderable 'discussion  as  to  whether  this  princely 
salary  should  be  raised  to  twenty-five  shillings  a 
week,  and  that  this  extravagance  on  the  part  of  the 
council  was  only  carried  by  a  very  small  majority  of 
leckless  spendtQirifts  ? 

Did  not  Mr.  IT.  M.  McElroy  make  out  a  very  good 
case  for  tramways  versus  motor  onniibuses  at  the 
recent  annual  conference  of  the  Municipal  Tramways 
Association  ?  But  did  he  not  base  his  arguments 
on  the  financial  question  as  regards  peak  loads 
rather  than  that  of  congestion  of  street  traffic  ?  Is 
there  anyone  now  who  can  defend  the  rigid  tramcar 
against  the  accusation  that  it  is  by  far  the  most 
objectionable  vehicle  as  regards  the  general  traffic 
that  could  possibly  be  put  on  our  streets  or  roads 
and  compares  very  badly  in  this  respect  with  the 
mobile  motor  omnibuses  ?  Besides,  after  all,  were 
our  streets  and  roads  ever  intended  to  have  railways 
constructed  on.  them  ? 
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But  for  the  strangle  hold  which  the  war  has  had  on 
the  country,  and  the  financial  straits  which  it  has 
created,  the  progress  of  town  planning  would  have 
been  much  more  than  it  has  been,  and  all  that  the 
0  author  of  the  Act  could  have  wished.  It  is  to  be  hoped 
that  when  the  war  has  finished  it*  course  the  financial 
trouble  may  be  overcome,  and  that  a  large  number  of 
towns  may  avail  themselves  of  the  advantages  which 
the  adoption  of  the  Act  offers. 

There  may  be  disappointment  that  in  the  seven  years 
since  the  passing  of  the  Act  only  1(30  schemes  are  in 
various  stages  of  progress,  and  Uiat  of  these  only  six 
are  complete.  These  numbers  would  have  been  very 
considerably  increased  but  for  the  war,  which  through- 
out the  countiy  has  de|ileted  the  official  staffs  so  much 
that  ordinary  routini>  work  cannot  be  can'ied  out. 
Work  considered  as  imiut"diately  necessary  has  had  to 
be  deferred,  especially  as  in  the  negotiations  with  the 
owners  the  officials  find  that  no  steps  will  be  taken 
while  the  war  lasts. 

The  need  for  providing  dwellings  is  known  to  be 
very  urgent  throughout  the  country.  It  may  also  be 
expected  that  employmmt  will  have  to  be  provided  for 
men  returning  to  their  usual  occupations  either  from 
the  fighting-line  or  from  munition  works  after  the  war 
has  ceased.  The  local  authorities  who  are  not  pre- 
pared with  schemes  f<ir  housing  and  town  planning 
will  find  themselves  at  a  disadvantage.  It  is  only 
reasonable  to  sujipose  that  the  Local  Government 
Board  will  require  that  all  plans  submitted  to  them 
for  the  pui-pose  of  obtaining  sanctions  for  loans  or 
grants,  in  the  event  of  any  such  being  obtainable,  shall 
strictly  comply  with  tlu>  best  conditions,  and  that  the 
lay-out  of  their  sites  shall  not  in  any  way  contravene 
any  scheme  of  town  planniflg,  and  if  no  scheme  is  in 
progress  that  the  devilopment  of  the  district  on  correct 
lines  shall  not  be  impidid  by  any  proposal.  It  might 
be  even  advisable  that  the  local  authority  should  be 
compelled  to  provid<'  u  preliminary  plan  which  would 
show  how  developments  in  the  district  are  likely  to  be 
afTe<ted  by  tiie  work  for  which  the  sanction  or  loan  is 
asked. 

MISTAKES    OF    THE    PAST. 

If  this  is  done  it  may  be  assumed  that  we  shall 
avoid  the  mistakes  and  dreadful  examples  of  the  last 
century,  by  which  the  English  workman's  house  while 
being  his  castle  in  that  he  has  had  a  separate  dwell- 
ing, has  resulted  in  his  living  in  the  dreariest  groups 
of  residences  to  be  found.  By-laws  before  1880  per- 
mitted almost  any  numlx-r  of  houses  up  to  a  hundred 
per  acre,  including  roads  and  passages  ;  the  packing 
is  then  so  dense  that  oiu-  does  not  know  if  the  planning 
is  of  the  chess-board  pattern  or  any  other  sy.stem. 

The  much-malign<(l  by-laws  of  the  Model  type, 
whatever  may  be  said  about  them,  have  done  much 
to  secure  to  each  house  some  breathing  space  in  wider 
roads  and  backways.  That  the  breathing  space  was  in 
straight  lines  and  rij^lit  angles  is  the  fault  of  the 
per.son  developing  tin-  laud  with  only  the  idea  of  getting 
the  largest  number  of  buildings  on  an  acre,  with  the 
smallest  number  of  biicks,  and  in  such  a  way  that  the 
buildings  would  hold  each  other  up  and  give  the 
builders  a  chance  of  making  a  profit.  ^'Esthetic  con- 
ditions cannot  be  secured  by  by-laws,  and  there  may 
be  even  difficulties  under  town  planning  powers,  but 
something  might  surely  be  done  in  s<.'cuiing  the  air 
space  abotit  the  houM-  if  by-laws  were  permitted  to  be 
prepared  allowing  a  reduced  standard  of  construction 
and  width  in  new  str<'<'ts  where  houses  did  not  exceed 
a  certain  number  pt-r  acre..  Provisions  could  be  made 
by  which  the  front  linos  of  the  houses  could  be  kept 
a  minimum  distance'  apart,  say  80  ft.,  and  if  the  same 
distance  apart  were  allowed  between  the  backs  of  the 
houses  it  will  be^  found  that  the  number  would  work 
out  at  twenty  per  acie,  which  is  considered  too  large 
by  the  best  authorities.  Limiting  the  number  of  houses 
in  a  group  or  terrace  by  reasonable  restrictions  as  to 
the  distance  between  each  group  of  houses  will  result 
in  about  sixteen  hous<s  per  acre. 

Concessions  in  road  making  could  then  be  reduced 
to  provide  only  such  a  standard  of  width  and  heavi- 
ness of  metalling  i"  the  carriageway  as  would  be 
necessary  to  provide  a  proper  approach  to  the  dwell- 
ing-houses if  no  through  traffic  was  developed  by  the 
construction    of     the     road.       In    cases    where    heavy 
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through  traffic  might  afterwards  be  developed  requiring 
a  greater  standard  of  width  and  heavier  metalling,  the 
local  authority  should  have  the  right  of  taking  the 
ground  free  wlieiie\er  they  determine  to  carry  out  tho 
work  involved  in  such  widening  and  heavier  metalling. 
The  way  to  secure  better  homes  for  the  people  seems 
to  be  to  create  discontent  by  educating  them  to  expect 
a  very  different  class  of  hou.s©  to  the  badly  planned, 
inconvenient,  and  generally  badly  built  houses  now 
arranged  as  squai-e  boxes  in  rows  of  indefinite  length 
and  uniform  to  the  door  knocker. 

APPEAL   TO   THE   SPECULATIVE   BUILDEK. 

In  this  connection,  Mr.  Mulford  Robinson,  in  his 
"  City  Planning,"  quotes  from  Mr.  Charles  Booth  the 
following  passage : — 

"  I  wish  I  could  rouse  in  the  minds  of  speculative 
builders  a  sense  of  the  money  value  that  lies  in  indi- 
viduality, with  its  power  of  attracting  the  eye,  rooting 
the  affections  and  arousing  pride  in  house  and  home. 
Then  would  they  seek  to  use  in  place  of  sedulously 
destroying  every  natural  feature  of  beauty,  and  take 
thought  of  others  ;  a  slightly  greater  width  of  garden 
on  the  sunny  side,  whether  front  or  back,  may  make 
all  th<'  difference ;  a  single  tree  left  standing  can 
glorify  a  whole  street.  Fresh  painting  and  papering 
within  is  not  the  highest  ideal — its  charm  passes ;  the 
other  gathers  force  as  the  years  go  by." 

And  Mr.  Robinson  completes  an  extremely  inte- 
resting chapter  with  the  following  : — 

"  It  is  with  that  spirit  that  the  planting  of  tracts 
for  humble  homes  must  be  undertaken.  There  must 
be  the  freedom  from  restraint  that  was  craved  in  the 
planning  of  the  high-class  minor  streets  ;  not  symmetiy 
and  exactness,  but  the  best  practical  housing  of  the 
poor,  the  brightening  of  their  lives,  and  the  fostering 
of  the  home  spirit  should  be  the  aim. 

"  If  we  succeed  in  this,  substitufiug  these  gifts  for 
dark  courts  and  dreary  streets,  where  there  is  not  suffi- 
cient light  and  air  fur  the  health  of  body  or  spirit, 
we  may  expect  that  more  grandiose  town  planning 
projects  will  grow  easily  out  of  the  new-born  civic 
spirit." 

The  objects  set  forth  so  ably  by  Mr.  Booth  and  Mr. 
Robinson  are  obtainable  under  town  planning  powers 
by  a  wise  lay-out  of  the  area  which,  while  conserving 
and  improving  the  existing  ways,  will  lay  out  new 
roads,  streets,  or  boulevards  in  such  directions  that 
the  aspect  of  the  homes  to  be  built  on  them  shall  be 
the  best  obtainable.  By  laying  hold  of  any  existing 
beauty  spot  or  piece  of  vegetation  from  a  few  blades 
of  grass  and  a  goise  bush  to  a  noble  tree  with  a 
century's  growth  and  incorporating  them  in  the  lay- 
out will  certainly  increase  the  value  of  the  site. 

The  appeal  to  the  speculative  builder,  it  is, to  be 
hoped,  will  have  its  effect.  It  should  be  possible  to 
demonstrate  to  him  that  a  little  variety  in  planning 
would  be  in  his  interest,  and  that  in  this  way  he  may 
continue  to  provide  some  of,  if  not  all,  the  homes  of  the 
people.  It  is  certain  that  many  of  the  local  autho- 
rities will  not  undertake  the  work  unless  under  com- 
pulsion. The  "oronomic  rent"  question  will  be  an 
endless  bone  of  contention,  and  nothing  should  be 
done  to  prevent  the  speculative  builder  coming  to, do 
his  part  under  proper  control,  not  by  too  repressive 
by-laws,  but  by  well-considered,  reasonable  clauses  in 
the  schemes. 

COST. 

In  pre-war  times  delay  in  taking  up  schemes  was 
often  caused  by  exaggerated  ideas  of  the  cost  of  the 
work  or  the  large  amount  of  labour  involved  in  the 
preparation.  To  some  extent  these  objections  have 
been  removed  by  the  amended  jirocedure  regulations 
issued  in  February,  1914.  In  addition,  the  authorities 
with  schemes  in  hand  are  proving,  and  the  fact  is 
generally  becoming  known,  that  the  work  is  not  so 
costly  or  difficult  as  at  first  supposed.  The  schemes 
which  have  been  in-ejiared  are  not  landing  their  pro- 
moters into  the  payment  of  large  sums  for  compensa- 
tion, and  this,  combined  with  the  fact  that  there  is  a 
possibility  of  betterment  being  claimable  where  costs 
of  works  are  incuried,  is  quite  an  inducement  to  autho- 
rities to  proceed  with  schemes. 

The  compulsory  clauses  in  Part  I.  of  the  Act,  which 
placed  on  tho  a\ithorities  responsibilities  that  when 
properly  administered  became  costly  items  of  expendi- 
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ture  to  the  owners  of  the  property,  brought  the  Act 
generally  into  disrepute  and  militated  against  the 
adoption  oi  town  planning  clauses  in  Part  II. 

JIucli  di.sappointnient  no  doubt  exists  that  so  many 
o{  the  schemes  which  are  now  being  prepared  are  but 
developments  providing  a  few  new  routes  from  town 
to  town  and  widenings  and  improvements  of  existing 
streets  around  towns. 

The  towns  themselves  being  already  built  up,  with 
their  shopping,  pleasure  and  civic  centres  complete,  and 
fully  meeting  the  requirements  of  the  population,  in 
which  the  members  of  the  local  authorities  are  all 
financially  interested,  it  is  not  to  be  expected  that  any 
countenance  wUl  be  given  to  schemes  providing  new 
centres,  and.  thus  dividing  up  the  business  and  con- 
sequently reducing  the  value  of  the  existing  centres. 
This  state  of  affairs  will  check  what  the  authorities  call 
ambitious  sche^mes  involving  expenditure  to  be  snddK-d 
on  tlie  ratepayers  and  owners  of  existing  property, 
which  at  the  present  time  is  considered  sufficient  for 
the  purpose.  There  is  thus  no  scope  for  development 
wliich  would  provide  sites  for  important  buildings  in 
tlie  majority  of  schemes. 

OBJECT    OF    SCHEMES. 

It  has  to  be  remembered  that  the  area  of  the  schemes 
now  being  prepared  averages  about  1,.500  acres,  and 
consists  generally  of  the  only  unbuilt-on  land  in  the 
areas  of  the  local  authorities,  commencing  at  the  limit 
01  and  surrounding  acres  of  sameness  in  varying 
degress  of  density  and  ugliness,  and  it  is  to  prevent 
this  unbuilt-on  land  lapsing  into  the  same  condition 
of  sameness,  density,  and  ugliness  that  the  schemes 
are  being  prepared,  and  here,  midst  the  disappoint- 
ment and  discouragement,  are  the  hopeful  signs  in 
that  there  is  ample  room  for  making  a  scheme  whicli 
shall  be  to  the  lasting  good  of  the  district.  The  old, 
crooked,  narrow  ways  out  into  the  surrounding  country 
can  be  turned  into  boulevards — in  miniature  perhaps — 
but  still  with  grass  and  tree-lined  margins  with  good, 
wide  forecourts,  in  which  respect  thei'e  is  generally  no 
ditficulty  with  the  landowner,  who,  after  the  number 
of  houses  jier  acre  is  fixed,  has  nothing  to  lose  and 
everything  to  gain  by  setting  his  houses  well  back  from 
the  road,  with  all  the  present-day  annoyances  likely 
to  arise  from  too  close  a  proximity  to  a  great  highway. 

In  other  respects  opportunities  occur  for-  definitely 
fixing  both  private  and  public  open  spaces  to  the 
advantage  of  both  the  owner  and  the  general  public — 
but  here  it  is  to  be  feared  that  many  of  the  local 
authorities  will  refuse  tlie  burden  of  their  upkeep,  and 
that  many  lost  opportunities  may  occur — that  alloca- 
tion of  areas  for  business,  manufacturing  and  resi- 
dential districts  by  arrangements  with  the  owners 
must  work  in  their  interests. 

Provision  for  railway  sidings  and — where  opportuni- 
ties occur  for  water-carriage — of  wharves,  and  in  con- 
nection with  these  roads  of  ample  widths  and  easy 
gradients  providing  communication  between  sidings 
and  wharves  with  business  premises,  are  all  proper  to 
a  scheme,  and  in  many  cases  are  being  included. 

The  revolution  that  the  clauses  of  a  scheme  may  be 
expected  to  work  in  smoothing  the  diificulties  which 
the  cast-iron  rules  of  the  by-laws  insist  upon  will  be 
a  great  element  for  good  by  allowing  concessions  in 
roadmaking,  changes  in  building  materials,  and  in  the 
provision  for  combined  drains  in  place  of  evei-y  house 
having  its  own  separate  connection  with  the  sewer  as 
is  now  necessary  owing  to  the  state  of  the  law.  It 
will  give  the  landowner  and  builder  fiitancial  con- 
sideration which  will  compensate  him  fdr  the  addi- 
tional area  of  ground  taken  by  the  dwelling-house. 
Clauses  regulating  the  elevations  may,  to  a  still  further 
extent,  be  expected  to  assist  the  landowner  and  builder 
desirous  of  carrying  out  work  on  satisfactory  lines. 

The  possibility  of  building  works  proceeding  imme- 
diately after  the  war,  and  as  to  how  the  increased  cost 
of  materials  and  labour  is  to  be  met,  will  present 
great  difficulties.  The  rise  in  the  price  of  every  item 
is  vei-y  serious  at  the  present  time.  Timber  is  quite 
100  per  cent,  iron  and  steel  about  75  per  cent  higher 
in  cost,  and  there  are  very  few  items  wliich  have  not 
advanced  20  per  cent,  probably  the  average  being  in 
excess  of  .30  per  cent.  There  is  no  hope  that  tlie,se 
prices  will  be  at  once  reduced,  and  the  man  is  very 
optimistic  who  expects  them  ever  to  reach  the  level 
of  pre-war  times.  This  will,  of  course,  retard  the 
progress  of  work,  and  with  working-class  dwellings  so 
much  needed  will  set  up  problems  which  will  require 
considerable  ingenuity  to  overcome.  Whatever  is 
•  attempted,  it  .  is  to  be  hoped  that  a  hard-and-fa.-^t 
standardised  type  of  reinforced-concrete  building, 
which  in  some  quarters  it  is  urged  will  meet  the  diffi- 


culty and  bring  the  cost  to  pre-war  limits,  shall  not 
be  adopted  and  made  universal. 

It  is  not  too  much  to  hope  that  all  local  autho- 
rities wUl  wake  up  to  the  really  disastrous  effects 
which  overcrowding  has,  and  that  they  will  take  steps 
on  the  same  lines,  keeping  steadily  before  them  such 
improvements  as  will  clear  out  the  insanitary,  un- 
healthy warrens  which  have  been  allowed  to  be  con- 
structed. Perhaps  a  Parliament  alive  to  its  duties  will 
one  day  declare  that  the  creators  and  owners  have  no 
vested  interest,  and  that  in  what  are  now  densely 
pojjulated  slums  some  green  and  open  spots  may  9 
appear. 
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"UNCALLED-FOR    INSINUATION." 

An  alleged  encroachuieiit  on  the  highway  at  Bourne 
House,  Shadforth,  on  the  part  of  Councillor  T.  M. 
Oliver,  who,  it  was  alleged,  used  the  ground  as  a 
store  yard  for  agricultural  implements,  &c.,  was 
Ijefore  the  Highways  Committee  of  the  Durham 
Rural  District  Council  on  Thursday  of  last  week. 

The  matter  (says  the  AvehJand  Chronicle)  was 
broached  by  Mr.  Oliver  himself,  who,  on  a  notice 
of  motion,  moved  that  the  resolution  ordering  the 
removal  of  tlie  implements,  &c.,  should  be  rescinded. 

At  the  same  time  a  report  on  the  matter  was  pre- 
sented by  Mr.  G.  Gregson  (the  surveyor). 

At  the  previous  meeting,  said  the  surveyor,  Mr. 
Oliver  inferred  that  the  matter  had  been  brought 
forward  entirely  i^hrough  spite,  and  as  it  was  brought 
before  the  committee  by  him  (the  surveyor),  it  might 
naturally  be  Interred  that  the  alleged  spite  was  on 
his  part,  or  that  he  had  been  influenced  by  some 
other  person  in  making  the  i;eport.  That  insinua- 
tion was  quite  uncalled  for,  fonhe  had  never  at  any 
time  during  his  thirty-six  years  as.  surveyor  to  the 
council  either  made  a  report  through  spite  or  allowed 
animosity  on  the  part  of  anyone  else  to  influence 
him  in  carrying  out  his  duties.  What  he  reported 
was  unquestionably  an  unlawfid  encroachment  on 
public  ground  and  a  breach  of  the  Highway  Acts, 
and  as  such  he  was  quite  justified  in  reporting  it 
after  having  repeatedly  asked  Mr.  Oliver  to  discon- 
tinue the  practice  witliout  effect.  Prior  to  the  piece 
of  ground  being  taken  possession  of  by  Mr.  Oliver, 
added  the  'surveyor,  it  was  used  by  the  council  as  a 
depot  for  road  stones,  and  would  again  be  required 
for  that  purpose. 

Before  the  motion  was  submitted  by  Councillor 
Oliver,  the  Rev.  F.  W.  Glyn  appealed  to  him  to 
withdraw  it. 

Councillor  Oliver  said  he  was  willing  to  withdraw 
the  motion  if  the  miniute  was  not  to  be  strictly 
enforced  and  no  proceedings  were  taken  if  the  imple- 
ments were  not  removed. 

The  clerk  (Mr.  J.  Chambers)  replied  that  it  was 
no  use  passing  minutes  if  they  were  not  to  l>e 
adhered  to. 

Mr.  Oliver  thereupon  submitted  the  motion  for  the 
rescinding  of  the  previous  resolution,  declaring  that 
his  allegation  of  spite  had  not  been  directed  against 
the  surveyor. 

The  motion  found  no  seconder,  and  accordingly  fell 
through. 


Pudlo. — New  refrigerator  works  and  a  large  reser- 
voir with  a  capacity  of  1,000,000  gallons  have  been 
constructed  at  Wyndham,  Australia,  for  the  Aus- 
tralian Government.  We  understand  the  reservoir 
was  rendered  with  Pudloed  cement  to  ensure  its 
being  perfectly  watertight. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4.30  p.m. 
on  thorsdats  will  be  inserted  in  the  following  day's  issue, 
hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  lOiS)  subject  to  later  con- 
firmation  by   letter.  

ENGINEER-IN-CHARGE.— October  14th.  —  Guild- 
ford Town  Council.  50s.  per  week,  with  house  rent 
and  rates. — The  Borough  Surveyor. 

INSPECTOR  OF  NUISANCES.  —  October  14th.  — 
Sowerby  Bridge  Urban  District  Council.  £100  per 
annum.  —  Mr.  L.  Rhodes,  clerk.  Commercial  Bank- 
chambers,  Halifax. 
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Cas  and 
Electricity  Supply. 


liid(  T  the  stiL'ss  i>t  war  loii- 
ditiiuis  many  things  wliieh 
forniorly  appearod  impossible 
have  been  proved  to  ht-  lV;isible,  and  every  ques- 
tion is  now  approached  fiuni  ngi'eatly  altered  i)oint 
of  view.  C'omjH^tition  Ixtween  inijnibers  of  allied 
and  rival  industries  ha>  largely  givm  way  to  a 
spirit  of  eo-operation  and  support,  not  only  in 
connection  with  the  piNiduetaoii  of  nuniitions  of 
war — wliere  the  new  coiulitions  lU'e  most  ohviouslv 
manifest — but  also  in  dinctions  which  appear,  on 
the  sin-face  at  least,  to  lie  remott-  from  militiU.v 
considerations.  The  )nililic  sjupply  of  those  in- 
veterate foes  ga.s  and  .iL'cfciMcity  is  a  case  in 
point.  Up  to  the  outl)i(ak  of  war  the  rivalry 
between  these  commoditi.s  wa«  constantly  grow- 
ing  in  intensity,  and  strenuous  efforts  were  exerted 
on  both  sides  to  gain  advantage;  now  the  battle 
rages  no  longer,  except  in  friendlx  faslvion,  and 
there  are  even  signs  tiiat  a  raiiiinirhnmnt  ma.\  lie 
effected  betwiKJU  them  in  a  not-distant  fuhac. 
The  i)rincipal  fat-tor  wliich  ha.s  ccmducid  to  tliis 
result  is  the  necessity  of  crmserving  Ihi-  national 
resources  in  the  shape  of  fuel,  and  turning  them 
to- better  advantage  than  at  present,  wliih^  tlie 
embargo  laid  by  the  (lovcinment  upon  new  capital 
exiK-nditure  on  works  uncoimected  with  tlie  pro- 
duction of  nuniitions  has  had  a  share  in  the  result, 
'llie  w-ar  has  compellrd  ns  to  think  seriously  about 
many  things  which  wr  were  previously  content 
to  let  be,  and  it  is  now  fully  realised  that  our 
priceles-s  stores  of  coal  an-  lieing  squandered  reck- 
lessly and  iiTetrievai)l\  li.\  their  coml)ustion  with- 
out recovery  of  the  valuable  l)y-products,  whi<-li 
form  the  raw  materials  of  numer</us  industries 
ranging  from  photography  and  pharmacy  to  agi-i- 
cultin-e  and  tlie  manufacture  of  higii  explosives. 
In  this  respect  the  gas  supply  industry  is  guiltless, 
for  the  recovery  and  salt-  •<'i  the  by-products  result- 
ing from  the  manufacture  of  illuminating  gas 
have  for  many  years  foitued  the  ])rincii)al  source 
of  revenue  of  most  of  tln-se  undertakings.  But 
the  coke  burners,  and 
obtain  their  energy  fron 
and,  while  the  former  ii 
witli  jirofit  to  themselvr 


ectrieity    works    which 

-oal,  arc  great  sinners, 

mending   their   ways, 

and  to  the  nation,  the 


latter'  with  hardly  a  single  exception  remain  un- 
regenerate  spendthrifts. 

Some  years  iigo  tlnn-  was  a  strong  tendency 
in  electrical  circles  to  adoj)!)  internal-combustion 
engines  a.s  jirime  movers,  and  a  notable  installa- 
tion <A  gas  engines  «as  laid  down  at  Aecrington, 
with  a  considerable  measure  of  suc(-ess.  Tlie 
Johannesburg  fia-sco,  however,  damped  the  enthu- 
siasm of  the  advocates  of  gas  plant,  and  the  rapid 
development  of  the  highly  efficient  steam  turbine 
finally  extinguished  thfir  hopes.  Obviously,  by 
producing  gas  on  a  lar^:'-  scale  for  motive  power, 


llic  nislallatinii  of  the  elaborate  and  costly  plant 
rccjuired  for  1\\ -prodiict  recovery,  is  brought  within 
the  scope  of  practical  c-onimercial  politics,  but  the 
failure  of  the  gas  engiiu'  to  "  make  good  "  and  the 
low-  price  of  coal'liave  niilitated  against  the  ado]i- 
tion  of  this  course  liy  circtricity  supjily  authorities. 
However,  there  is  an  alternative  to  the  use  of  gas 
engines  ;  gas  can  be  burnt  efficiently  under  boilers, 
liarticularly  if  the  latest ,^scientitic  methods  are 
emplo\ed,  and  the  steam  thus  generated  may  be 
used  to  drive  turbines.  Moreover,  the  cost  of  co;il 
has  increased  enormously,  and  the  (iovernment 
are  i)ressing  upon  supply  authorities  the  imperativ*- 
necessity  of  economy  in  its  use.  The  conditions 
are  therefore  most  favourable  to  the  reconsidera- 
tion of  file  problem  of  utilising  coal  to  better 
advantage  than  b,\-  buiniiig  it  under  boilers.  The 
qiiestirm  naturally  arises,  Why  should  not  the  gas- 
works supj)l.\  gas  to  the  electricity  works  for  the 
generation  of  steaaii '.'  The  answer  is  that,  under 
their  Acts,  the  former  have  to  manufactui-e  gas  of 
a  (-ertain  illuminating  jiowcr,  which  necessitates 
the  carbonisation  of  coal  at  a  high  temperature 
and  involves  the  adoption  of  plant  and  metliods 
w-liich  are  incoin])atible  w-ith  the  production  of 
cheap  gas  suitable  for  jiower  production.  The 
question  has,  in  fact,  been  carefully  studied,  liut 
the  great  obstacle  to  jirogreas  in  this  direction  w  as 
the  jirescription  of  ilhnninating  ])ow-er.  Kecently, 
however,  this  standard  has  been  waived  by  Parlia- 
-  ment,  and  the  door  is  open,  or  at  least  is  opening, 
to  the  production  of  gas  of  high  thermal  value  at 
a.  low  price,  quite  suitable  for  use  with  incan- 
descent mantles  foi-  lighting  and"for  the  i)roductioii 
of  motive  power  either  by  way  of  the  boiler  or  the 
ga.s  engine.  Moreover,  by  carbonising  the  coal  at 
a  lower  teinjieratiu-e  the  resulting  coke  is  of  a 
quality  suitable  for  burning  in  open  fire-grates, 
and  as  it  gives  off  no  smoke  or  tarry  matter  the 
use  of  this  coal  as  fuelw-ill  go  far  to  solve  the 
smoke  problem  in  our  cities.  Progress  is 
necessarily  slow  at  |)i-esent,  but  the  question  is 
thoroughly  alive,  and  in  fact  exj)erinients  are  in 
[u-ogress  in  connection  with  two  imjiortant  elec- 
trical undertakings — that  of  the  Brighton  Cor- 
poration, and  that  of  the  Yorkshire  Power  Coni- 
]iany^ — with  a  view  to  treating  the  coal  in  this 
way  and  recovering  the  by-products.  That  the 
movement  will  gain  strength  cannot  be  doubted, 
for  there  is  nothing  uncertain  or  i)i-ol)len]atical 
about  the  matter — only  the  controlling  conditions 
have  hitherto  been  unfavourable  to  this  important 
advance. 

Tliere  is  alsp  anf>ther  aspect  of  the  question 
which  is  attracting  attention — the  advisability  or 
otherwise  of  su|)|)lying  both  gas  and  electricity 
from  one  joint  installation.  It  will  be  seen  that 
import.ant  advantages  v-ould  accrue  from  such  a 
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system.  Economies  could  be  effected  in  adminis- 
tration as  well  as  in  production  and  distribution 
to  the  benefit  of  the  consumer,  and  the  utmost 
possible  use  could  be  made  of  the  fuel.  While 
electrical  men  have  not  yet  taken  steps  towards 
supplying  gas  to  the  public,  many  gas  suppliers 
are  contemplating  the  addition  of  electricity  supply 
to  their  activities,  and  some  are  already  supply- 
ing both  commodities.  In  the  Scottish  town  of 
Alloa,  for  instance,  the  municipal  gas  undertaking 
has  for  some  years  been  responsible  for  the  supply 
of  electricity,  -and  in  a  paper  recently  read  before 
the  North  IBritish  Association  of  Gas  Managers, 
and  noted  in  our  issue  of  September  8th  last,  the 
manager,  Mr.  J.  W.  Napier,  gave  an  account  of 
the  progi-ess  of  the  joint  undertaking.  Mr.  Napier 
limited  his  proposals  to  towns  with  a  population 
not  exceeding  20,000  pei-sons,  but  there  appears 
to  be  no  insuperable  objection  to  such  a  combina- 
tion in  larger  centres.  This  is  not  the  only 
example  of  a  successful  joint  undertaking,  and  it 
seems  likely  that  important  developments  in  this 
direction  will  take  place  before  long. 
^  *  * 

It  has  been  known  for  some 
An  Improved  ^.^^^^  ^^^^^^  ^^^^^^,  ^j^^  auspices  of 
Metropolis.  ^jj^  London  Society,  a  compre- 
hensive plan  for  the  development  of  Greater 
London — not  piecemeal,  but  considered  as  a  single 
entity — has  been  in  course  of  preparation.  The 
scheme  was  undertaken  with  the  dual  object  of 
providing  congenial  and  useful  work  for  architects 
and  surveyors  whose  biisinessQS  have  been  ruined 
by  the  war,  and  of  furthering  the  general  purpose 
of  the  society  to  secure  a  better  and  healthier 
Metropolis.  We  learn  from  the  Mornim/  Post  that 
the  scheme  is  now  complete,  and  although  at 
present  it  has  no  otficial  sanction,  the  promoters 
have  good  ground  for  hoping  that  this  may  be 
obtained  in  due  course.  .It  is  pointed  out  that  local 
improvements,  of  which  there  have  been  many  in 
recent  years,  are  all  open  to  the  objection  that 
they  are  planned  solely  with  a  view  to  local 
advantage,  and  usually  without  reference  to  the 
needs  of  London  as  a  whole.  The  present  scheme, 
on  the  other  hand,  regards  the  IMetropolitan  area 
as  a  vast  unit,  and  seeks  to  indicate  the  lines  upon 
which  its  development  may  bo  carried  nut  with 
the  greatest  advantage  to  the  community.  As  a 
matter  of  organisation  London  was  divided  up  into 
five  sections,  and  for  each  of  these  a  committee  was 
ai)pointed.  These  committees  ha\e  been  at  work 
for  two  years,  and  have  now  completed  their  task, 
which  embraces  the  whole  of  Greater  London 
within  a  radius  of  15  or  20  miles  from  the  centre. 
Through  the  courtesy  of  Sir  Aston  Webb,  who 
has  long  worked  to  bring  about  a  larger  outlook 
ai'd  has  taken  an  infiuential  part  in  the  present 
movement,  O'ur  contemporary  is  able  to  indicate 
s(.»me  of  the  most  interesting  of  the  proposals  now 
definitely  charted  on  a  lai-ge  scale  map  of  18  ft. 
by  15  ft.  Copies  of  this  map  will  soon  be  available 
for  exhibition  and  study  in  town  halls  and  public 
institutions,  so  that  familiarity  with  a  great  design 
may  counteract  antagonistic  local  enterprises  and 
may  establish  it  as  an  ideal  for  borough  councils 
and  town  planning  committees  to  live  up  to.  The 
principal  feature  that  strikes  the  eye  on  looking 
at  this  map  of  London  as  it  is  to  be  is  that  the 
new  city  is  completely  encircled  by  a  ring  of  parks 
and  woodlands,  meadows  and  gardens  extending 
from  Epping  Forest  on  the  east  to  Richmond  and 
Bushey  Park  on  the  west.  Naturally,  too,  the 
preparation  of  the  scheme  has  involved  the  attempt 
to  i)lan  an  improved  s^ystem  of  arterial  roads,  one 
of  the  most  interesting  features  of  which  is  the 
joining  up  of  the  western  main  road  with  Crom- 
well-road, South  Kensington,  which  at  present 
comes  to  a  dead  end.  This  road  is  to  be  relieved 
by  a  by-pass  or  loop  at  Brentford,  for  which  the 
]\iiddlesex  County  Council  has  already  secured  the 


land,  and  thereby  a  most  dangerous  spot  fat- 
vehicles,  as  well  as  for  foot  passengers  crossing 
the  narrow  thoi'oughfare,  will  be  freed  from  con- 
gestion. Another  arterial  road  is  planned  to  pass 
through  Acton  further  north,  the  existing  road,  as 
far  as  possible  rendered  suitable  by  widening, 
being  continued  aci'oss  Wormwood  Scrubs  and 
through  Notting  Hill  and  Bayswater.  In  the 
soutli  a  by-pass  from  the  great  southern  road  is  to 
run  through  Croydon,  where  the  existing  con- 
gestion renders  it  very  needful,  and  there  is  also 
pi'ojected  an  improved  arterial  road  in  the  south- 
west with  a  by-pass  through  Sutton,  while  a  new 
eastern  road  will  facilitate  traffic  to  the  docks. 

The  scheme  also  deals  with  the  Charing  Cross 
improvement,  which  has  been  the  subject  of  so 
much  public  discussion  of  late,  but  so  far  a  decision 
has  not  been  reached  with  regard  to  alternative 
designs  iar  the  new  bridge.  In  preparing  this 
comprehensive  scheme  the  London  Society  have 
accomplished  an  excellent  piece  of  work,  which — 
even  if  it  cannot  be  carried  into  execution  by  one 
autliority — will  serve  to  stimulate  the  imagination 
of  local  autjiorities  and  lead  them  to  view  their 
local  requirements  as  part  of  a  great  whole. 


After  all    that  has  been  said 
Town  Planning  ,       ., ,  .,,  j  i.    i. 

J  „     .  and  written  witli  regard  to  town 

and  Business.        ,        •  ,      . '' 

jilanning  as  a  business  proposi- 
tion for  the  landowner,  we  were  rather  surprised 
to  have  brought  to  our  notice  some  articles  by 
■'  Architect  "  that  have  appeared  recently  in  the 
Liverpuol  Cnurier  based  upon  the  discovery  that 
"idealism  and  sound  business  do  not  merge." 
The  articles  are  written  frankly  with  the  object  of 
justifying  the  speculative  builder,  but  we  doubt 
whether  to  achieve  this  end  it  was  necessary  for 
the  writer  to  attack  mujiicipal  enterprise  (including 
the  "town-planned  house,"  whatever  that  may 
mean),  and  every  other  form  of  effort'  to  meet  the 
admitted  shortage  of  working-class  dwellings.  It 
is  110' doubt  true,  as  "  Architect  "  points  out,  that 
about  97  per  cent  of  the  total  number  of  houses 
in  this  country  have  been  provided  by  private 
enterprise,  but  it  is  equally  time  that  in  many 
districts  private  enterprise  has  utterly  failed  to- 
meet  the  demand  for  new  dwellings,  with  the  result 
that  serious  overcrowding  has  taken  place. 
"Architect"  advances  several  reasons  why  the 
l)roperty  of  the  speculative  builder  is  in  so  much 
demand.  "  It  has  been  designed  and  constructed 
with  a  view  to  pleasing  the  tenant  and  suiting  his 
tastes.  And  liere  lies  the  difference  lictwecn  a 
house  i)ut  up  by  the  private  builder  and  a  dwelling 
in  a  garden  suburb.  The  town-planned  house  is 
originally  supposed  to  be  laid  out  for  the  benefit 
of  the  artisan,  but  that  individual  finds  he  is  asked 
to  pay  for  a  house  with  meagi'e  accommodation, 
a  rental  that  he  can't  afford,  and  which  is  in 
excess  of  what  he  would  have  to  pay  for  a  house 
which  affords  the  accommodation  he  requires. 
The  advantage  offered  for  the  extra  rent  in  the 
town-plaiuied  house  is  a  piece  of  land  which  the 
tenant  has  probably  neither  the  time,  inclination, 
nor  money  to  keep  in  that  flourishing  condition 
which  is  desired.  The  property  put  up  by  the 
private  builder  is  economically  schemed,  from  the 
tenant's  point  of  view,  and  is  therefore  in  greater 
demand."  But  if  there  is  such  a  demand  as 
alleged,  why  is  it  not  supplied  '.'  The  fact  is  that 
the  supply  often  breaks  down,  and,  as  we  have 
always  contended,  it  is  here  that  the  legitimate 
function  of  the  municipality  begins.  The  root,  of 
the  whole  matter  is  that— to  use  the  phrase  of 
Sir  James  Crichton-Browne,  which  we  quoted 
recently — "  every  civilised  man  is  entitled  as  of 
right  to  a  clean  wigwam,  "  and  this  at  a  rent  which 
he  can  afford  to  pay.  Experience  has  shown  that 
to  meet  this  demand  there  is  plenty  of  room  for 
the  efforts  of  speculative  builder,  public  utility 
society,  and  municipality,  and  that  even  when  a-11 
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are  doing  their  utnutwt-  some  form  of  Statue  assist- 
anoe  will  l>e  necessaiy  to  maintain  the  prinoiple 
of  the  eeoiK^mie  rent. 


Electric 
Haulage. 


On  uiiiither  page  in  tiiis  issne 
will  111'  tiinnd  a  report  of  gi-eat 
iulo^.■^^l  l>y  Mr.  S.  L.  Pearce, 
the  chief  engineer  of  tiie  Manclie.'ster  electricity 
depai-tment,  nn  the  results  of  a  trial  nse  of  an 
electric  vehicle  in  place  of  horse  haulage  in  con- 
nection with  the  work  under  his  ci^ntrol.  The 
trial  has  lasted  since  the  end  of  March,  and  the 
report  is  only  concerned  with  the  actual  results 
ohtained,  no  attempt  being  made  to  make  onb  an 
artificial  case  for  the  continued  use  of  the  electric 
ty]>e  of  vehicle.  On  the  contrary,  ^[r.  Peavce 
states  that  he  entered  upon  the  trial  in  a  some- 
what sceptical  spirit,  but  the  result  has  been  such 
a>;  to  lead  him  to  recommend  his  connnittee  to 
retain  the  electric  vehicle,  on  the  ground  that,  in 
the  light  of  the  experieurc  gained  he  lia.s  little 
doubt  that  electric  lorries  can  with  advantage  be 
used  for  other  branches  of  the  cai'ting  work  of  the 
department.  In  considering  the  possibility  of 
re])lacing  horse  haulage  iiy  any  form  of  mechanical 
traction,  it  is  evident  that  calcnlatious  nuist  he 
based  on  the  assumption  nf  a  complete  re-organi- 
sation of  work  to  meet  the  new  conditions.  For 
examjile,  if  an  electric  lony  were  merely  to  replace 
and  do  the  equivalent  work  of  a  single  boi-se  lony, 
it  would  certainly  not  <'(>mpai'e  favourably,  owing 
to  the  higher  standing  ciKuges  and  additional  run- 
ning costs.  On  the  other  hand,  Mr.  Pearce  shows 
that  with  a  rearrangemeiu  of  work  so  as  to  make 
the  use  of  the  electric  vehicle  as  nearly  continu- 
ous as  possible,  a  considerable  saving  can  be 
effected. 

While  dealing  with  the  subject  of  mechanical 
traction,  we  may  mentir>n  that  a  valued  corres- 
pondent has  drawn  our  attention  to  the  frequency 
with  which  he  receives  from  other  surveyors 
requests  for  answers  to  a  series  of  questions  on 
this  matter.  While  he,  in  common  with  other 
members  of  the  profession,  is  always  ready  to 
assist  others  by  giving  information  in  this  way,  he 
points  out  tliat  to  rej)ly  io  some  of  the  questions 
he  has  received  would  mean  taking  members  of 
an  already  depleted  staff  off  their  regular  work  to 
l)repare  elabr)rate  tables  of  figures.  Detailed 
reports  with  comparative  figures  have  already  been 
prepared  by  several  eminent  sur\'eyoi-s,  and  these 
have  been  published  in  our  columns.  Oiu-  corres- 
l)ondent  suggests  that  much  time  and  unnecessary 
labour  would  be  saved  if,  before  deciding  to 
circularise  others  for  information,  surveyors  would 
make  full  use  of  these  reports  which  are  already 
open  to  their  inspection.  ^ 


Economy  in 
the  Use  of  Coal. 


Mr.  H.  A.  Chattock,  city 
electrical  engineer  to  the  Bir- 
mingham Corporation,  recently 
delivered  an  address  as  president  to  the  Birming- 
ham Association  of  Mechanical  Engineers,  in 
the  course  of  which  lie  vigorously  advocated 
the  adoption  of  more  economical  methods  of 
utilising  coal  by  gasifying  it  and  recovering  the 
valuable  by-prr>d>icts,  without,  however,  touching 
upon  the  question  of  sui)plying  gas  to  consumers. 
In  Mr.  Chattock 's  view  it  is  desirable  to  deal  with 
the  coal  as  near  the  great  coal  centres  as  possible, 
and  to  generate  electrical  energy  for  transmission 
to  all  parts.  As  the  use  of  the  gas  alone  for 
raising  steam  would  involve  the  handling  of  an 
enormous  quantity  of  crial,  and  the  production  of 
an  excessive  amount  of  coke,  it  would  be  necessary 
to  consume  some  of  tlie  latter  under  boilers,  thus 
solving  both  difficulties.  An  installation  of  this 
kind,  with  complete  recovery  plant,  would  occupy 
an  enormously  greater  area  than  the  ordinary 
electric  generating  station,  and  large  ijuantities  of 
water  for  cooling  purposes  would  be  required,  but 
the  result  would  be,  in  addition  to  the  conserva- 


tion of  our  coal  and  tii.'  elimination  of  smoke  from 
the  atmosphere,  the  supply  of  energy  to  .nanu- 
facturers  and  other  users  at  extremely  low  prices, 
and  a  great  relief  to  the  congestion  of  txalfic  on 
the  railways.  So  important  does  the  erection  of 
these  ■'  super-stations  "  apjieai'  to  Mr.  Cliattoek, 
that  he  would  not  hesitate  to  advocate  the  adoji- 
tion  of  some  form  of  compulsion  by  the  Govern- 
ment to  bring  it  about,  either  in'  the  form  of 
State  control  of  the  coal  supply,  or  indirectly  by 
putting  a  tax  on  all  users  of  coal  who  consume 
it  in  an  uneconomical  manner,  the  tax  being 
utilised  for  financing  tlie  scheme.  Seven  years 
ago  Dr.  Fen-ant i,  in  a  famous  address  to  the 
Institution  of  Electrical  Engineei-s,  put  fonv.'U-d 
similar  views  regarding  the  national  ini])ortauce 
of  an  exceedingly  cheap  supply  of  electricity,  and 
it  is  interesting  to  observe  how  the  matter  is 
taking  shape  in  the  minds  of  the  leaders  of  the 
electrical  industry  at  the  present  time.  .Actual 
results  are  alread\-  beginning  to  l)e  recorded. 


The  Dublin 

Reconstruction 

Agreement. 


'Hie  Bill  for  tile  rebuilding  of 
Ihililin  has  now  been  satis- 
ta<'tnril\  drafted  between  the 
(lartics  concerned,  the  Dublin 
Corporation  and  the  I'l-operty  Losses  Association, 
and  will  be  presented  to  the  House  of  Commons 
as  a  practically  agreed  ineasure.  The  understand- 
ing reached  covers  all  {|uestions  of  principle,  and 
it  is  anticipated  that  the  working  out  of  the  details 
will  present  no  points  of  re«>l  difficulty.  Provisions 
have  been  inserted  dealing  with  the  opening  of  new 
streets  and  the  widening  and  r-econstruction  of 
streets.  The  widening  of  streets  other  than  North 
Earl-street,  which  was  partially  destroyed,  is 
abaTidoned,  with  the  exception  of  the  possible 
adjustment  of  Henry-street  and  the  possible  widen- 
ing of  Cole's-lano.  Where  the  Dublin  Corporation 
propose  to  take  over  any  site  space  the  site'  shall 
only  be  taken  over  under  the  Land  Clauses  Act  as 
regards  compensation.  With  respect  to  the  powers 
of  the  corporation  ti^  grant  loans  for  rebuilding  it 
is  provided  that  the  grants  shall  be  mandatory 
and  not  permissive.  It  is  likewise  provided  that 
the  plans  of  reconstruction  shall  deal  exclusively 
with  the  exterior  ti'oatage,  and  it  is  furtlier 
tentatively  agreed  that  there  shall  be  a  differential 
valuation  in  regard  to  premises  to  be  re-erected. 
This  latter  point  obviously  involves  a  question  of 
public  policy,  but  it  is  hoped  that  it  will  be  settled 
satisfactorily  with  the  representatives  of  the 
Government.  The  term  for  the  repayment  of  the 
loans  to  owners  for  rebuilding  has  been  fixed  at 
sixty  years,  thus  providing  for  a  reduction  in  the 
annual  repayment  of  )irincipal  and  interest  in  the 
natiu'e  of  a  sinking  fund.  Th(^  Bill  contains  the 
elements  of  a  workai)lo  understanding  between  all 
parties,  and  the  Corporation  of  Dublin  are  to  be 
congratulated  upon  the  fact  that,  while  they  have 
brought  reconstruction  measiu-ably  nearer  than  it 
was  a  month  ago,  they  have  achieved  this  desired 
objective  upon  lines  that  are  reconciling  and  re- 
assm-ing. 

*  *  * 

Printing  of  „  '''il°  l^^""^^  annual  report  of  Mr. 
Annual  Reports.  ^  '  "•  ^'^P^^'  ^''^  borough  engi- 
neer  and  surveyor  ol  Wunbledon, 
is  a  striking  example  of  municipal  war-time 
economy.  A  booklet  of  some  forty-eight  pages,  it 
has  been  printed  and  bound  entirely  by  the  depart- 
ment of  which  Mr.  Cooper  is  chief,  and  proves 
that  tluit  gentleman  is  determined  to  make  the 
fullest  use  of  a  dii|)licating  apparatus  which 
evidently  forms  part  (if  his  office  equipment.  The 
production,  which,  by  the  way,  includes  threa 
folded  inset  plates,  is,  vfrhile  not  altogetlier  free 
from  blemishes,  quite  a  creditable  one.  At  the 
same  time  it  would  be  interesting  to  have  some 
idea  as  to  the  saving  which  has  resulted  from  the 
experiment. 
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Electric  Vehicle  Trial  at  Manchester. 


By  S.  L.  PEARCE,  m.inst.c.e.,  .m.i.k.k.,  .m.i.mech.e,,  f.amkim.k.k,., 
Corporation   Electricity   Department. 


Cliief  Engineer,   iMancliester 


[In  the  following  report,  prepared  for  the  information  of  the  Manchester  Corporation  tiectricity 
Committee,  Mr.  Pearce  deals  with  the  trial,  conducted  by  the  Testing  Department  under  the  general 
Direction  of  the  superintendent,  Mr.  H.  A.  Ratcliff.  of  an  electric  vehicle  which  has  now  been  purchased 
-  in  place  of  horse  haulage  in  connection  with  the  work  of  his  department.  The  lorry  is  a  standard 
1-ton  vehicle,  the  chassis  of  which  was  built  by  the  General  Vehicle  Company,  and  supplied  by  Messrs. 
Drake  &  Gorham,  Limited.  It  is  equipped  with  a  3-h.p.  motor  (capable  of  300  per  cent  overload  for  short 
periods)  and  a  standard  Edison  battery,  and  has  been  actively  employed  in  the  service  of  the  depart- 
ment since  the  end  of  March  last.] 


The  repoit  deal-  with  the  subject  on  the  ba.sLs  of 
tlie  actual  result*  obtained,  and  no  attempt  has  l>een 
made  to  work  up  a  case  for  the  electric  -vehicle. 
Indeed,  so  far  as  personal  considerations  are  con- 
-cerned,'  I  have  been  somewhat  sceptical  as  to  the 
possibility  of  an  electrical  lorry  being  able  to  com- 
pete with  our  existing  contract  carting  arrange- 
ments, and  also  as  to  the  claims  made  on  behalf  of 
the  former. 

HOBSE-CABTING    CONDITIONS. 

Light  lorries  have  been  ordered  from  the  con- 
tractors as  required  by  the  several  departments  con- 
c-erned.  Payment  has  been  at  a  flat  rate  on  a  t.me 
basis— either  so  nnich  for  the  day,  or  for  sliorter 
l^eriods  than  a  day  at  so  inuch  per  hour. 

Two  years  ago  the  charge  for  a  light  lorry  and 
driver  was  Is.  3d.  i>er  hour.  Last  year  it  was  ls.4d.. 
and  owing  to  war  conditions  the  charge  has  now 
l>een  increased  to  Is.  6d.  per  hour  for  the  current 
year. 

It  is  unlil<ely  that  the  present  price  will  be  main- 
tained for  many  years,  but  it  is  equally  unlikely 
that  the  cost  will  ever  drop  back  to  Is.  3d.  ijer  hour, 
and  I  have  therefore  taken  a  figure  of  Is.  4d.  for  the 
purjiose  of  comparison. 

TEST    CONDITIONS. 

It  was  obvious  that  if  the  electric  lorry  was  merely 
to  replace  and  do  the  equivalent  work  of  a  horse- 
lorry  it  would  certainly  not  compare  favourably, 
owing  to  the  higher  standing  charges  and  the  addi- 
tional running  costs.  Consequently  it  has  Ijeen 
necessary  to  reorganise  the  carting  arrangements  to 
a  very  considerable  extent;  but  it  is  only  fair  to  say 
that  such  reorganisation  was  only  possible  as  a 
result  of  the  following  condition,s— viz.:  — 

(a)  The  electric  lorry  was  under  our  entire  control, 
and  we  were  consequently  independent  of  outside 
carting  contractors. 

(b)  The  electric  lorry,  being  purely  a  machine,  could 
l)e  worked  to  a  very  much  greater  extent  than  a 
horse,  which  is  merely  fle.-=li  and  blood,  and  therefore 
has  to  be  treated  accordingly.  For  instance— a  horse 
must  be  allowed  one  hour  and  a-half  in  the  middle 
of  the  day  for  baiting;  whereas,  if  the  battery  is 
sufficiently  charged,  the  electric  vehicle  may,  if 
necessary,  be  run  without  a  break  by  changing 
drivers,  as  has  actually  been  done  on  one  or  two 
occasions.  ^ 

(r)  The  assistance  and  co-operation  of  the  several 
departments  concerned — viz.,  sub-stations,  mains, 
and  stores. 

Briefly,  the  organisation  has  consisted  in  arranging 
the  carting  of  the  several  departments  so  as  to  give 
as  nearly  as  possible  continuous  employment  for  the 
electric  vehicle,  and  also  whenever  possible  reducing 
the  number  of  separate  journeys  by  combining  two 
or  more  departmental  carting  jobs  in  one  round 
journey. 

DEIVING   ARRANGEMENTS. 

The  employment  of  a  special  driver  appeared  to 
be  an  undesirable  and,  moreover,  an  expensive 
arrangement.  Two  very  steady  and  competent 
fitter's  labourers  were  therefore  trained  for  the  work. 

This  arrangement  possesses  the  following  advan- 
tages:— 

(a)  With  two  drivers  available  there  is  less  risk  of 
the  work  being  held  up,  and  if  necessary  time  may 
be  saved  by  changing  drivers  in  the  middle  of  the 
day. 

(h)  Wlien  standing  for  any  legitimate  reason  in  the 
polygon  yard,  the  driver'a-attendance  is  not  always 
necessary,  and  he  can  therefore  be  employed  on  other 
work,  thus  reducing  the  standing  charges  con- 
siderably. 

(c)  When  loading   or   unloading  at  the  motor   shop 


the  driver  l)ecomes  a  titter's  labourer,  and  books  his 
time  accordingly,  with  a  corresponding  reduction  in 
the  standing  charges. 

{rl)  On  many  of  the  motor  deijartment  carting  jol>s 
it  is  possiljle  for  one  man  to  combine  the  duties  of 
driver  and  fitter's  mate,  and  the  effect  of  this 
arrangement  will  in  such  cases  reduce  the  standing 
charges  below  the  corresponding  cost  for  a  hor.se- 
lorry. 

WORKING    COST    OP    ELECTRIC    LORRY. 

I  have  calculated  the  costs  on  a  very  lil>eral 
basis,  and  therefore  they  cannot  lie  considered  to 
favour  unduly  the  electric  lorry. 

The  figures  arrived  at  are — 

Sinmling  charges  ...         Is.  per  hour. 

Running  costs      ...  ...         ...  ...         2d.  per  mile. 

Driver       ...  ...  ...  ...  ,,.         7d.  per  hour 

(during  the  time  he  is  actually  employed  with  the  lorry). 

The  following  det.iils  show  how  the  costs  have  been 
arrived  at: — 
(a)  Standing  C'o^ls. 

The  standing  charges  have  l>een  calculated  on  a 
basis  of  2,500  working  hours  per  annum — ).<■.,  fifty 
hours  per  week  for  fifty  weeks  in  the  year. 

This  is  a  very  conservative  estimate,  and  makes 
ample  allowances  for  Bank  Holidays  and  occasional 
stoppages  for  overhauling, and  repairs. 

The  "life"  of  the  chassis  and  body  has  been  taken 
at  ten  years,  and  written  down  accordingly  at  8J  i>er 
cent  ijer  annum. 

The  makers  .state  that  the  battery  will  last  for  at 
least  ten  years,  or  alternatively  for  100,000  miles. 

The  guarantee,  however,  is  only  for  four  years,  and 
I  have  therefore  taken  five  years  as  a  reasonably 
safe  estimate  of  the  working  "life"  of  the  battery, 
and  written  it  down  accordingly  at  18|  pet  cent  per 
annum. 

The  possible  scrap  value  of  the  battery  after  five 
years'  "life"  has  been  ignored. 

In  view  of  the  present  state  of  the  money  market, 
interest  on  the  full  capital  outlay  has  been  allowed 
at  4J  per  cent.  This  should  be  a  reasonable  allow- 
ance, as  it  is  to  be  hoped  that  the  war  will  be  over 
and  the  money  market  somewhat  more  normal  before 
the  "life"  of  the  vehicle  has  -expired. 

The,  actual     cai)ital     charges     are 
follows :  — 


Oiitlav 


on  cliassis, 
battery 
hody 
tyres 
liller 


£355,  less  5  per  cent 
£280,  less  5  per  cent 


4i  i)er-cent  on  £675  1.5s. 
8J  per  cent  on  £384  15s. 
is  J  percent  on  £266... 


Insurance 

Two  drivers'  licences  at  5s.  each 


,^      '       =  ir95d.  or,  say,  Is.  per  hour  on   a 
2,500  hours  per  annum. 

If  the  interest  rate  be  taken  at  5  per  cent  the  figure 
becomes  12-27d. 

In  addition,  there  is  the  wages  of  the  driver  at  7d. 
per  hour;  but  this  is  hardly  a  true  standing  charge, 
for  the  reasons  given  above. 
{h)  Uunning  Costs. 

The  load  is  an  "off  peak"  one,  and  does  rot  cost 
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the  department  more  tluin  one-third  of  a  jionny  per 
unit :  but  in  order  to  cover  small  incidental  exiwni^es 
oeoasioned  l>y  overtime  and  other  charges,  I  have 
taken  the  cost  of  current  at,  \d.  per  unit. 

The  vehicle  normally  requires  about  6'5  ampere- 
hours  i>er  mile,  which  corresponds  to  about  0'7 
kilowatt-liours  per  mile;  luit  as  the  elKoiency  of  the 
motor-generator  used  for  diarging  the  vehicle  is  only 
about  70  per  cent,  the  actual  consumption  [ler  mile  is 
ai)proximately   one   kilowatt-hour. 

The  cost  of  tyres  has  heen  based  on  a  "life"  of 
12,(HK)  uriles:  and  repairs  and  upkeep  of  vehicle  and 
battery  liave  l>eeu  taken  at  Id.  per  mile,  which  is 
well  in  excess  of  the  makers'  allowance  of  0-6d.  i>er 
luile. 

Tyres  :  12,000  inile.s  at  f25  the  set  =  zLjl-ZL.  =  05.1 
per  "mile.  12,UOO 

Total  rumiiug  costs  per  mile. 

Current  at  Jd.  per  unit  ...         ...  O'oil. 

Tyres       .  .  Ood. 

Repairs  aud  upkeep      ...         ...         ...  1"0(J. 

:i-Oii. 

COMPAItlsON    OF    COSTS. 

From  the  above  results  the  aec-oinpanying  curves 
have  been  drawn,  and  they  enable  the  relative  costs 
for  any  condition  of  speed  to  be  seen  at  a  glance. 

The  curves  show  :  — 


1   \ A 

~8  ■- 


A— The    cost  per  hour  for  horse  lorry  and  driver. 

B — Tlie  cost  i>er  mile  for  horse  lorry  and  driver. 

C — The  cost  i>er  hour  for  electric  lorry  and  driver. 

D — The  cost  per  mile  for  electric  lorry  and  driver. 

.Ml  tlie  curves  have  l>een  drawn  to  a  common  base 
of  "  miles  per  hour." 

The  two  most  noli<-ealile  features  are:  — 

{a}  The  cost  of  the  horse  lorry  per  hour  is  naturally 
indei>endent  of  the  mileage. 

('))  The  .standing  cost  of  the  electric  is  only  3d.  more 
than  for  the  horse  lorry,  and  is  actually  4d.  less  if 
the  driver  is  not  in  attendance. 

Obviously,  under  any  running  condition  the  cost 
per  hour  of  the  electric  is  great-er  than  that  of  the 
horse  vehicle,  and  coii.~equently  comparable  results 
can  only  Im?  obtained  liy  getting  more  work  out  of 
the  electric  in  the  sanjc  time — i.e.,  by  increasing  the 
average   miles   per   hour. 

It  has  been  found  that  2  miles  per  hour  is  an 
average  figure  for  an  ordinary  horse  lorry.  This 
figure  is  not,  of  course,  the  actual  speed  on  the  road, 
but  includes  all  loading  time  and  other  stoppage.-. 
For  the  ordinary  carting  day  of  nine  hours  this  gives 
an  average  daily  mileage  of  18,  which  I  consider  to 
be  a  very  reasonable  estimate.  Further,  the  figure 
of  2  miles  per  hour  was  arrived  at  as  an  average  for 
the  main.o.,  sub-stations,  and  testing  departments' 
carting  after  an  analysis  of  several  carting  vouchers. 

Before  these  trials  were  <iondueted  I  was  of  the 
opinion  that  an  electric  lorry  would  only  be  worth 
consideration  if  it  could  be  shown  to  be  capable  of 
doing  the  work  of  one  and  a-half  horse  lorries.  In 
this   connection    it    i.-,    interesting    to    note    that    the 


Midland  Kailway  t'oiiipany  are  going  in  extensively 
for  electric  vans  on  the  strength  of  their  experience 
that  one.  electric  is  equal  to  one  and  a-half  hor.se- 
vans. 

I  think  the  figures  of  the  actual  oi)erating  data 
[which  appear  as  an  aiijiendix  to  Mr.  Pearce's  report, 
and  which  cover  a  period  of  four  weeks,  ending  JVfay 
6th  last]  plainly  show  that  the  electric  lorry  is  cer- 
tainly the  equivalent  of  at  least  one  and  a-half  horse 
lorries,  work  for  work,  both  on  the  total  average 
daily  mileage  and  also  on  the  average  miles  per 
hour. 

Referring  to  the  curves,  it  is  seen  that  at  2  miles 
l>er  hour  the  horse  lorry  costs  8d.  per  mile,  and  a 
horizontal  line  draw'n  through  this  point  cuts  the 
electric  curve  at  ;V16  miles  per  hour,  a  condition 
which  the  tests  lutve  proved  to  be  practically  ful- 
filled. 

Work  for  work,  therefore,  the  electric  is  practically 
tlie  equivalent  of  one  and  a-half  horse  lorries;  but 
further  than  this,  owing  to  the  organising  of  the 
carting  rendered  possible  by  the  use  of  a  mechanical 
vehicle,  each  journey  undertaken  has  represented 
the  carting  of  1-6  departments,  and  therefore  the 
total  work  done  by  the  electric  is  the  -equivalent  of 
that  done  by.  15  x  1-6  =  2'4,  or,  say,  two  horse  lorrie.s. 
[A  second  ajipendix  to  the  report  gives  an  analysis 
of  the  work  done  during  the  four  weeks  ended  June 
3rd  last.  A  comparison  with  the  previous  schedule 
shows  an  appreciable  improvement  in  the  results 
obtained.] 

The  average  cost  works  out  at  7G5d.  per  mile 
(instead  of  8d.),  or  ISS'l  x  7-65d.  =  £6  per  week. 

Calculating  on  a  basis  of  2  miles  per  hour  for  the 
horse  lorries,  the  figures  [as  given  in  the  second 
appendix]   appear   to   .show  that   the   electric   is   the 


equivalent  o! 
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X  IGl  =2-71,  or,  say,  two  and  a-half 


horse  lorries. 

Confirmation  of  this  ratio  is  obtained  from  the 
opinions  of  several  persons  competent  to  judge  the 
change  in  the  carting  conditions. 

Tlie  electric  lorry  is  variously  estimated  as  the 
equivalent  of  from  two  to-  three  horse  lorries,  with  a 
preponderance  of  opinion  in  support  of  the  higher 
value. 

For  fifty-eight  hours  during  the  four  weeks  ending 
.June  3,  1916,  or  an  average  of  14'5  per  week,  the 
driver  was  actually  working  as  a  motor  fixer's 
labourer.  This  represents  a  saving  on  the  driving 
item  of  14-5  x  7d.=8s.  5d. 

The  nett  cost  of  the  carting  is  therefore  £6  -8&.  5d. 
=  £5  lis.  7d.  for  188-1  miles,  or  7-12d.  per  mile. 

Assuming  the  electric  to  be  the  equivalent  of  two 
and  a-halt  horse  lorries,  the  amount  saved  per  week 
is  2-5  X  £3  6s.  8d.-.£6  =  £2  6s.  8d.  (The  figure  of 
£(J6s.  8d.  represents  fifty  working  hours  at  Is.  4d.  per 
hour.) 

This  calculation  makes  no  allowance  for  possible 
reduction  in  actual  driving  time.  The  amount  saved 
in  a  year  of  fifty  working  weeks  will  therefore  be 
£116  13s.  4d..  or  nearly  sufficient  to  cover  the  capital 
charges  on  the  electric  lorry. 

TOTAL    COST    Or    ALL    CAETING. 

The  following  figures  give  the  cost  of  all  carting 
for  the  months  named:  — 


.January,    1916 
February     ,, 
MarcJi  ,, 

April  ,, 

May  ,, 

Owing  to  the 
marked  reductini 
of   February.     It 


150 

4 

8 

131 

1 

0 

158 

8 

2 

109 

4 

3 

110  16  11 

weather    conditions    there    was    a 
in  all  the  carting  during  the  month 
s   therefore  permissible   to   regard 
the  mean  of  the  .January  and  March  costs  as  a  reason- 
able average  value. 

The  Easter  holidays  would  reduce  to  some  extent 
total  carting  for  the  month  of  April,  and  I  would 
therefore  increase  the  actual  cost  by  £6. 


£    s.   d. 


Average  cost  per  month  for  January  and 

March 
Average  cost  per  month  for  April  and  May 


154 
118 


Actual  reduction  flue  to  the  operations 

of  the  electric  lorry       £41  5  10 

Average  cost  per  month  of  electric  lorry  ...  26  0    0 

Amount    saved    by    electric    lorry    per 

month      £15  5  10 

Taking  the   weekly  cost  of  a  horse  lorry  as  75s.- 

i.e.,  fifty  hours  at  Is.  6d.  per  hour,  or,  say,  £16  6s 
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per  inoiitli,  and  the  electric  lorry  as  the  equivalent  of 
two  and  a-half  horse  lorries,  then  the  rednction  on 
the  carting  account  should  be —      .  ^ 

£16  6s.    X    2!)    =    £40   15s. 

This  estimated  figure  agrees  very  closely  with  tlie 
actual  reduction  obtained  as  above. 

Were  it  not  for  the  unduly  inflated  price  of  electric 
vehicles,  and  more  particularly  of  those  fitted  with 
Kdison  batteries,,  very  much  better  working  costs 
than  those  given  above  could  be  obtained. 

SPEED. 

The  first  impression  of  the  speed  is  that  it  is  very 
low,  and  it  is  undoubtedly  lower  on  the  avciage 
than  the  makers  claim.  As  the  hulk  of  our  carting 
is  in  the  city  area,  however,  it  is  at  least  questvon- 
able  whether  a  higher  average  speed  would  l)e  much 
of  an  advantage.  On  hills  there  is  certainly  room 
for  improvement,  but  this  could  only  be  obtained 
at  tlie  expense  of  a  larger  battery  and  an  unneces- 
sarily high  and  undesirable  speed  on  the  level. 

The  very  low  speed  on  hills  is  the  natural  result 
of  the  characteristic  speed  torque  curve  of  the  series 
motor,  and  is  further  accentuated  by  the  compara- 
tively high  internal  resistance  of  the  Edison  battery. 

Probably  this  is  one  rea.son  ivhy  lead  batteries  are 
frequently  )3i-eferred  for  vehicle  work,  although  per- 
sonally I  consider  that  any  gain  in  this  resjiect  is 
more  than  counterbalanced  by  the  objections  .Htt^K'h- 
ing  to  the  use  of  sulphuric  acid  on  vehicles. 

The  average  speed  is  higher  than  can  be  maintiinu'd 
l)y  a  horse,  and  on  the  level  is  probalily  as  good  as 
that  obtained  with  a  steam  lorry;  but  although 
i>etter  than  a  horse,  it  cannot  equal  a  petrol  vehicle 
on  hills.  Our  class  of  work,  however,  is  not  suitable 
for  a  petrol  vehicl-e,  but  is  to  some  extent  ideal  for 
an  electric. 

On  average  roads,  and  with  average  loads,  llie 
average  speed  is  alx)ut  9  to  11  miles  per  hoUr,  and 
may  under  exceptional  conditions  reach  12  miles  jier 
hour.  On  billy  roads  the  average  speed  is  7  to  !l 
miles  per  hour,  but  less  if  the  hills  are  exceptionally 
steep. 

On  a  recent  iourucy  with  the  vehicle  fully  loade<l 
(1  ton)  and  two  persons  in  the  cab,  the  average  speed 
between  the  polygon  and  Cheetham-hill  snb-station 
rid  Cross-street  and  Cheetham  Hill-road  was  7'6  miles 
per  hour,  and  on  the  complete  circular  .iourney,  viii 
Heaton  Park,  Rhodes,  Middleton,  Alkrington,  Black- 
ley,  Harjiurhey,  and  .\ncoats  the  average  speed  was 
8'3  miles  per  hour. 

Ascending  the  steep  hill  from  Blackley  to  Har- 
liurhey,  by  the  side  of  Boggart  Hole  Ciough,  the 
s|reed  fell  to  a  minimum  of  4-5  miles  per  ho\;r. 

It  might  lie  thought  that  on  hilly  roads  the  s]ieed 
on  down  grades  would  balance  the  speed  on  u)! 
grades,  and  so  give  the  same  average  speed  as  on  the 
level.  This,  however,  is  not  the  case  in  practice, 
because  it  would  necessitate  running  down  hill  at  a 
speed  higher  than  is  desirable  from  considerations 
of  safety,  for  when  the  vehicle  is  fully  -loaded  the 
total  weight  is  3  tons,  and  obviously  a  load  of  this 
description  must  be  kept  well  in  hand  on  the  down 
grades — a,t  any  rate  if  thei'e  is  much  traffic  about. 

On  a  recent  trial  nui  16  miles  per  hour  was 
obtained  on  a  down  grade  in  Middleton-road,  but  the 
road  was  clear  and  there  were  no  side  roads.  Such 
a  speed  would,  as  a  rule,  be  quite  out  of  the  ques- 
tion, and  I  should  never  expect  the  drivers  to  exci-cd 
J2  miles  per  hour   under   any  conditions. 

The  apparently  low  speed  has  not  prevented  our 
making  an  average  of  30  miles  per  day,  and  a  maxi- 
uuim  on  one  occasion  of  50  miles  in  the  day. 

It  is  questionable  whether  the  railway  comiiaiiirs' 
petrol-driven  r)a.rcels  vans  average  ihhk'  than  :i.'"i 
miles   ]ier  day. 

HENEUAI,    CONCMISIONS. 

A.-  a  rr.-ult  of  these-extended  trials  I  rccouiiiiejnl 
the  couunittee  to  retain  the  electric  veliiele. 
Further,  I  have  little  doubt — in  the  light  of  the  ex- 
perience gained — that  electric  lorries  can  be  advan- 
tageously used  for  other  branches  of  the  depart- 
ment's cart'ug  work  in  preference  to  lioisi>-drawn 
vehicles. 


Malvern's  Population, -In  nur  issue  nf  tSeptcinbcr 
22nd,  m  referring  to  the  scheme  of  the  British  De- 
Tinning  Comjiany,  the  population  of  Malvern  was 
givfu  as  S,OOU.  This,  JMi-.  Wm.  O.  Thorp,  the  engi- 
neer and  surv<'yor  In  the  council,  ])oints  out,  .was  the 
figure  in  IS91.  The  )uesen(  population  is  estimated 
at  18,.">00. 


MUNICIPAL   ENGINEERING  WORK  AT  WIMBLEDON. 


Wimbledon,  according  to  the  report  of  the  borough 
engineer  and  surveyor,  Mr.  C.  H.  Cooper,  m.inst.c.e., 
for  the  year  ended  March  31,  1915,  has  an  area  of 
3,320  acres,  an  estimated  population  of  58,671,  and  a 
rateable  value  (general  district  rate)  of  £445,420. 

In  regard  to  highways,  Mr.  Coopiu'  states  that  the 
luimber  of  streets  repairable  by  the  town  council  at 
the  end  of  the  year  in  question  was  236,  witli  an 
aggregate  length  of  5r68  miles,  including  2'56  mDes 
of  main  roads.  During  the  year  r68  miles  of  private 
streets  were  added. 

With  the  exception  of  3.456  yds.  of  Roadamant  1  in. 
thick,  laid  in  High-street  in  August,  1912,  no  asphalt 
surfacing  was  laid  in  the  borough  until  May,  1914, 
when  6,426  yds.  of  Duromac.  3  in.  thick,  was  laid  in 
Hartfield-road  in  order  to  allow  this  road  to  carry 
tire  motor-'bns  traffic,  which  had  destroyed  the 
sin-face  and  caused  such  vibration  that  serious  com- 
plaints were  received  from  residents. 

The  |iri<'c  pa^d  foi-  this  snrfaein'j  was  ."is.  6d.  per 
yard  supn' 

For  ,-,-,ri-,il  \r,iv,-  |„ist  the  uiol.u-'bus  traffic  had 
rendered  Parkside  almost  inipas.sable  during  the  late 
winter  and  early  .spring,  and  in  order  to  obviate  this 
inconvenience  the  road  was  surfaced  with  a  similar 
material  to  that  used  in  Hartfield-road.  The  total 
area  laid  was  18,068  yds,  sujier.,  and  with  the  excep- 
tion of  about  165  yds.  super.,  the  paving  has  shown 
nil   signs   of  deterioration. 

ROAD     MAINTENANCE     COST. 

The  i-eport  states  that  the  maintenance  of  carriage- 
ways cost  ei58'61  per  mile. 

kefitse    collection. 

During  the  period  under  review  collections  of 
house  refuse  were  made  once  a  week,  except  during 
the  months  of  .Inne,  .luly  and  ,\ugust.  when  the  work 
was  dtnie  twice  weekly. 

SEWAGE  nisrosAi,. 

I'lir  volume  of  sewage  treated  at  the  disposal  works 
IS  estimated  at  1,345,932,000  gallons,  and  the  cost  of 
treatment  Avas  e3.026,  equivalent  to  a  rate  of  l'73d. 
in  the  £.  The  amoiuit  of  sludge  cake  produced 
during  the  year  was  6..326  tons,  incurring  a  cost  of 
e  1.099. 

In  .Tuly,  1914,  the  corporation  entered  iido  a  con- 
tiact  with  the  S.O.S.,  Limited,  to  take  for  ten  years 
from  that  date  the  slu,dge,  the  firm  deiiositing  £500  to 
pay  all  jienalties  and  to  indemnify  the  corporation 
for  any  loss  they  may  incur,  and  to  ]iay  a  rent  of 
tdO  per-annum  for  the  site  of  their  works,  having  an 
area  of  38  acres.  Under  this  agreement  tlie  cor- 
poratifui  have-,  so  far,  saved  £115,  the  cost  of  handling 
shidge  cake. 


Maintenance     of     Railway     Bridge     Roads.— Essex 

t'liuni)'  t'liuneil  liavi'  agreed  to  enter  into  an  luider- 
lakiiig  to  maintain  tlio  roads  over  bridges  belonging 
to  the  Midland  Railway  Company,  in  cases  where  the 
liability  for  upkeep  at  present  rests  with  the  com- 
|iany,  at  the  same  standard  as  now  existing  for  ten 
years,  the  annual  payment  for  the  first  five  years 
to  be  £70,  and  for  the  second  five  years  to  be  .E35. 

A  Record  Water  Consumption In  Philadelphia  the 

cnnsumplion  of  wain  is  about  180  gallons  per  bead 
per  da.v.  In  one  week  recentl.v  apjiroxinnitely 
2.3y8,O(M),0O0  gallons  were  used,  an  average  of 
;il4.oou.ouo  gallons  dail.v.  Having  regard  to  the.^c 
ligun>,  we  ace  not  surprised  to  learn  that  the  city 
is  threatened  with  a  water  famine.  The  filtrat'on 
li'ant,  which  cost  the  city  £7,(MH»,(J(KI,  is  inadequate, 
and  the  Chief  of  the  Bureau  of  Water  is  preaching 
economy  in  the  use  of  water.  In  many  buildings  and 
houses,  especiallv  in  South  Philadelphia,  there  is  no 
water    Inr   lioui-s  'daily. 

Glasgow  Cleansing  Department.  Ilu  report  by  I  lie 
siipr'inteiident  of  ilie  Glasgow  eleausiiig  department 
for  1915-16  shows  that  the  nett  <:ost  of  the  year's 
oiierations,  excluding  expenditure  on  ]irivate  streets 
and  courts,  was  £162,219,  an  increase  compared  with 
Hie  previous  year  of  £7,999,  Tbe  estimates  prepared 
at  the  beginning  of  the  year  provided  for  an  e^pend'- 
ture  of  £204,424,  but  this  ainounl  was  e.vceeded  by 
£755.  The  revenue  (£42,959)  showed  an  increase  over 
the  amount  estimated  of  £549.  The  estimates  antici- 
liated  a  nett  cost  of  £162,014,  but  the  actual  result 
shows  the  charge  against  assessment  to  be  higher  by 
£205. 


OcTOBKI!    2l1,     liMll. 


AND  OOUNTT   ENGINEER. 
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The  New  Water  Supply  of  Watford/ 

By    DAYID    WATERHODSE,    Engineer   and    Surveyor   to   the   Urban    District    Council. 


Willi  III.'  in|>i<l  yrouili  „t  \V;i(li.nl,  111,-  ii.Trssil.\  cf 
liiivfully  iiiiiMilcriii;;  il-  fiiliiiv  waltr  siijiply  lx-raiiK> 
mgfiil.  During  -iiiiiinci-  iriunllis  llu^  waltM-li-vd  in 
till-  wells  fell  viMy  l"w,  line  .voar  loacjiing  tlic  ix- 
ticiiulv  li'W  p"in(  i<i  21  in.  above  (he  surUnn  slrauur. 
In  adilitioii  the  |>inii|>ing  plant  was  running  I'm' 
inactieall.v  I  lie  full  i  «•  nly-four  liouis  ami  inuld  nut 
be  |)uslied  furtluT.  Witli  tile  waterwdiks  in  this  un- 
satisfartdiy  pnsiiioii  it  was  (juite  ap|iHrin(  tlial  furlliei 
inHasures  were  nerissni\  (o  safeguavil  a  sii|>|ily  to  111.- 
town. 

The  (.1(1  NKuks  weie  n|  sueh  a  nature  llial  lliev  mulil 
not  be  suitably  extended,  (he  silt'  was  not.  sufficient  ly 
large  to  be  utilised  for  new  works,  and,  moreover, 
il  was  necessary  that  (lie  suppl.v  to  tlu'  town  should 
be  maintained  diniiii:  the  construction  of  an.v  new 
work. 

It  was  possible  lo  di.iw  an  abundant  suppl,v  of  water 
in  the  iieighbourh(io(l  along  llie  t'olne  ^■alley,  and  as 
there-was  no  necessity  to  go  furl  her  alield  to  find  a 
suitable  site  fiu-  new  works,  a  site  adjoining  the  old 
waterworks  was  pur(  hased.  This  site  included  the 
Watford  F'ields  IIomm  and  lainl.  comprising  about 
7  acres.  \i  a  latci-  .late  the  c(Min(il  were  able  to 
obtain  an  adjoining;  |iii(c  of  land  of  about  '2  acres. 

In  !!•<••■)  the  author  siibniitted  a  re])ort  (Ui  a  new 
water  .scheme  for  the  consideration  of  the  c(uincil. 
This  proposal  embodied  a  new  (le«p  well,  pumping 
station  and  softening  works  on  the  Watford  Fields 
site,  a  service  reservoir  to  hold  2,tJ(M),(KJ<l  gallons, 
situated  at  Meviyhill,  Bushc.v,  and  the  neo*ssar.v 
pumping  and  delivciy  mains,  which  would  bo  con- 
nect«l  to  the  existing  distribution  system.  With  this 
combination  a  coustant  supply  of  water  at  an  increased 
pressure  could  be  assured  to  the  town  which  would 
meet  double  the  existing  demand. 

After  considerable  d«  la.y  and  much  discussion  li,v  the 
council,  which  conlinu'd  over  several  .years,  it  liecame 
necessary  to  submit  a  i-evised  estimate  for  the  scheme, 
amounting  to  l-|ll.l«li). 

This  scheme  was  based  upon  a  sup)ily  r)f  l,,jlJO,0(X) 
gallons  in  ten  hours,  and  although  this  (juantity  pro- 
videtl  for  a  c(Uisiderable  increase  of  |iopi  lation,  a 
glance  at  a  talde  .-li'>wiiig  the  growth  of  the  town, 
together  with  the  fact  that  a  considerable  extension 
of  the  urban  distiict  will,  in  all  probability,  tako 
place  after  the  wai'.  lonvinces  one  that  it  was  wist?  to 
allow  an  ample  margin.     The  scheme  was  approved. 

Pending  the  M-ttlement  o{  the  water  scheme,  it  had 
in  1!KI.)  become  necessary  to  augnunt  the  supply  to  a 
part  of  th<^  town.  Watford  grew  ii>nsiderabl,y  in  the 
iKUth,    and    the   l.-v.l    <<i   this   pari    of   (he   district   is 
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sii.-li  thai  Millin.iil  prcssiuv  is  not  alToiiU'd  by  Hie 
irser\n|i.  1,1  iiicci  Ihis  difliciilty  an  electi'ically 
diivcn  pr<'ssuie  piiiiip  of  .'to  b.li.p.  was  fixed  on  the 
supply  main  to  Ihis  district,  and  affords  it  an  additional 
head  of  KMI  ft.  Tin  pump  was  arranged  on  a  by-pass 
to  the  water  main,  so  that  the  reservoir  pressure  (Muild 
be  used  at  night  when  it  was  (juile  suflicicnt.  ft  has 
now  beconu>  necessary  to  run  Ihis  pump  for  sixteen 
hours  a  i\:\\,   from  II  a.m.   to  10  p.m. 

MXII.IAIIV    W(U!hs. 

Il  was  dcciilcil  ill  1910  to  cany  (Uil.  ct-rtain  pre- 
liiiiiuary  work,  which  included  the  sinking  of  a  30-in. 
diameter  b(U-ewell  to  a  depth  of  2oS  ft.,  on  the  site  of 
the  new  W(uks,  for  the  puriio.se  of  testing  the  yield 
and  also  for  use  as  an  immediate  auxiliary  to  the 
existing  supply  until  the  new  .scheme  was  completed. 
A  comjiound  rnderlype  engine,  with  double-acting 
deep  well  pun)|i  2i^  in.  stroke,  i;>  in.  diameter,  with 
multiple  valves,  was  fixed,  and  tluv  water  pumped 
through  a  gauging  chamber  to  waste,  or  into  a  closed 
well   at  the  old  waterworks. 

It  is  not  the  iiit<-iition  to  deal  with  this  section  of 
the  wiu-k  in  detail,  as  the  sinking  of  the  borewell  was 
very  similar  to  the  larger  wells  lo  be  described.  It  is, 
however,  interesting  to  record  the  results  of  the  pump- 
ing after  the  )il:uit  had  been  startinl.  The  lest  level 
of  the  water  was  about  20  ft.   below  the  level  of  the 

engine  house  tl ■,   and  on  first  commencing  to  pumji 

the  water-level  dropped  in  st«ven  minutes  to  the  level 
of  the  suction  straiTier,  which  is  about  150  ft.  below 
floor  level,  the  innnp  at  this  point  drawing  air  and 
water,  rmnping  was  continued  foi'  several  days  with 
ni)  better  result.  lutermittont  pumping  was  then 
conunenced.  The  water  was  allowed  to  rise  in  the 
well,  then  puni|ied  down  with  the  jiumps  running  at 
full  speed,  with  I  he  object  of  clearing  any  fissures. 
This  probably  conduced  to  the  desired  result,  for  after 
successive  inimpings  the  water  ros<'i  very  I'apidly  in 
(he  well,  and  a  laige  (piantity  of  chalky  matter  passed 
through  the  pumps,  followed  after  some  days'  pump- 
ing b,y  clear  water. 

The  water  stood,  while  pumjuiig,  at  about  08  ft. 
below  flo(M-  level  with  but  little  fluctuation,  and  under 
test  the  ipiaiitity  olilained  was  about  1,270  gallons  pe)- 
minute.  W'hen  running  at  a  maximum  speed  1,700 
gallons  per  minute  were  obtained,  the  water-level 
drop])ing  to  100  fi.  below  floor  level,  but  the  test  was 
'Uily  Idy  a  very  short  time. 

Since  the  instalment  of  this  plant  it  has  on  more 
than  one  occasion  jiroved  its  necessity  by  keeping  the 
town  sui)plied  when  the  water  in  the  old  wells  dropped 
very  low;  it  also  iiroved  that  Ihere  is  an  abundant 
supply  of  water  to  be  obtained  on  the  site  selected 
for  (he  new  waks. 
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(Htohkr   20,    lilK). 


The  contractors  for  the  borewell  were  Messrs.  T. 
Doewra  &  Co.,  of  London,  and  the  contractors  for  the 
pumping  plant  were  Messrs.  J.  Simpson  &  Co.,  of 
Newark. 

PERMANENT    WORKS.       BOREWELLS. 

In  August,  1912,  the  permanent  works  were  com- 
menced. It  was  decided  to  modify  the  ari-angement 
of  a  large  well,  \yhich  was  the  first  intention,  and 
substitute  five  borewells,  and  thus  save  considerably 
in  the  cost. 

The  strata  through  which  the  wells  are  sunk,  with 
the  exception  of  about  25  ft.  of  gravel  i.m  the  surface, 
consisted  wholly  of  chalk  and  flints,  the  latter  int«i'- 
mixed  in  the  chalk  or  in  beds. 

Four  {Jumping  wells  (Nos.  1,  2,  3,  4),  which  are 
under  the  engine-house,  are  arranged  in  two  pairs; 
they  were  sunk  350  ft.  deep  from  ground  level,  and 
for  a  depth  of  80  ft.  they  were  lined  with  tubes  40  in. 
internal  diameter,  and  for  the  remainder  of  the  depth 
they  were  36  in.  in  diameter  and  unlined. 

The  tubes  forming  the  lining  of  these  four  wells 
were  of  cast-iron  1|  in.  thick,  9  ft.  long.  They  were 
machined  at  each  end  to  |  in.  in  thickness  to  admit 
of  a  collar  or  sleeve  joint,  and  weighed  after  machining 
2  tons  2  cwt.  1  qr.  Ill  lb.  each.  They  were  coated 
with  Dr.  Angus  Siuilli's  composition,  excepting  the 
machined  parts,  wlmli  liad  a  coating  of  boiled  oil. 
The  collars  forming  the  joints  were  of  mild  steel  ^  in. 
in  thickness  after  machining  and  16  in.  in  length. 
Each  joint  was  made  in  red  lead  and  screwed  up  with 
sLxty-four  |-in.  countersunk  steel  screws.  The  leading 
tube  to  each  well  was  provided  with  a  steel  cutting 
shoe  fitted  to  the  tub©  similar  to  the  collars,  but  with 
a  slight  projection  from  the  tube  on  the  outside.  All 
the  jointing  faces  of  the  tubes,  collars,  and  shoes  were 
machined,  »nd  the  joints  made  in  red  lead. 

There  is  little  to  record  about  the  actual  boring  ; 
it  was  carried  through  by  the  contractors  without  a 
hitch.  From  about  30  ft.  below  the  surface  the  boring 
was  in  water  ;  the  progress  varied  from  5  ft.  to  less 
than  1  ft.  per  day,  according  to  the  quantity  and 
toughness  of  flints  encountered  ajid  tlie  depth  of  the 
work.  The  boring  was  carried  out  with  a  chisel,  with 
the  exception  of  a  short  length  of  very  hard  flint,  in 
which  a  rotary  tool  and  steel  shot  were  used. 

As  there  was  no  difficulty  about  the  sides  of  the 
wells  standing  below  the  pilot  shafts  which  were  sunk 
and  timbered  through  the  surface  gravel,  the  whole  of 
the  lined  depth  was  sunk  and  the  tubes  afterwards 
jointed  up  one  at  a  time  and  floated  by  means  of  a 
false  bottom  into  jjosition.  The  cutting  shoe  was 
driven  well  into  the  chalk,  after  which  cement  grout 
was  run  in  to  the  annular  space  between  the  tubes  and 
the  chalk. 

The  large  bored  well  (No.  5)  which  was  sunk  outside 
the  pumping  station  was  intended  chiefly  to  provide 
a  working  shaft  from  which  to  drive  headings  to  aug- 
ment the  supply  should  the  wells  under  the  engine- 
house  not  yield  sufficient  for  the  requirements  of  the 
town.  The  headings  would  be  connected  up  to  the 
wells  under  the  engine-house,  and  also  to  the  well 
under  the  auxiliary  pumping  station,  which,  as  before 
stated,  gives  such  an  excellent  yield. 

The  No.  5  well  is  300  ft.  in  depth,  and  was  bored 
84  in.  in  diameter  for  a  depth  of  80  ft.,  which  is  lined; 
the  remaining  depth  is  72  ft.  in  diameter. 

The  lining  cylinders,  80^  in.  in  external  diameter, 
are  5  ft.  in  depth,  1^  in.  in  thickness,  with  1^-in. 
flanges,  1-in.  brackets,  1^-in.  ribs,  and  are  bolted  with 
1^  in.  diameter  bolts  of  which  there  are  twenty-six 
to  each  joint.  The  joints  are  machine-faced  and  made 
with  hemp  and  red  lead,  and  the  caulking  space  filled 
with  rust-jointing  material. 

The  leading  cylinder  is  similar  to  the  otliers,  but 
is  4.  ft.  in  depth,  and  provided  with  a  cutting  edge. 
The  cylinders  were  jointed  up  on  the  surface,  one  at 
a  time  and  floated  down  by  means  of  a  false  bottom  ; 
they  were  then  grouted  up  in  a  similar  manner  to 
the  tubes. 

The  sinking  of  this  well  was  perhaps  of  more  inte- 
rest than  the  others  on  account  of  its  size;  it  is  one 
of  the  comparatively  few  bored  wells  of  its  size  in  the 
countiy.  The  chisel  used  for  the  work  comprised  a 
mild  steel  riveted-up  frame,  having  thirteen  separate 
chisels  and  points,  ten  of  which  could  be  removed  for 
renewal.  The  chalk  slurry  was  removed  from  the 
boring  by  means  of  a  grab  attached  to  a  steel  rope 
and  operated  by  the  boring  winch.  The  grab  dis- 
charged into  tip  wagons,  which  were  run  to  a  con- 
venient part  of  the  site  for  tipping. 

The  contractors  for  the  five  borewells  were  Messrs. 
A.  C.  Potter  &  Co.,  of  London. 


PUMPING    STATION. 

Tlie  pumping  station  comprises  an  engine-house, 
engine-house  basement,  fitting  shop,  boiler-house, 
chimney  shaft,  coal  store,  superintendent's  office, 
lavatory,  and  general  store. 

CHIMNEY    SHAFT. 

The  chimney  shaft  is  built  on  the  same  principle 
as  the  Custodis  chimneys.  It  is  121  ft.  in  height, 
built  circular  with  an  octagonal  base  ujDon  a  rein- 
forced-concvete  bed  18  ff.  square,  and  is  lined  with 
fire-brick  fm  ilir  liist  40  ft.  The  inside  diameterat 
the  top  I--  •">  II.  ;  al  the  bottom  it  is  6  ft.  3  in.  inside 
the  fire-biuk  lining.  The  bricks  used  in  its  con- 
struction are  specially  made,  and  perforated  to  fonn 
a  key  for  the  mortar. 

The  contract  for  the  chimney  shaft  was  carried  out 
by  tlie  Reading  Boiler  Setting  Company,  of  Reading. 

PUMPING  PLANT. 

The  main  pumping  plant,  which  has  been  arranged 
in  duplicate  so  that  there  is  a  complete  stand-by  to 
nicit  <\(iy  iiml  iiigi'iuy,  comprises  two  triple-expan- 
sion Ihiiizmii  :il  \Vnrl  li  ington  high-duty  surface-con- 
di-iisiiig  iMiiiiiung  (■ii,L;in<s,  each  set  being  equipped  with 
low-lift  (boieliole)  and  high-lift  pumps. 

The  water  is  delivered  from  the  Ijorewells  into  the 
softening  plant  at  the  rate  of  2,500  gallons  per  minute 
from  a  depth  of  about  150  ft.  below  the  surface,  at 
which  level  the  required  quantity  is  obtained.  How- 
ever, provision  lias  been  made  that,  should  it  be 
required,  the  water  can  be  pumped  from  a  depth  of 
350  ft.  below  the  engine-house  floor  level.  Under  this 
condition  the  plant  would  be  steamed  at  200  lb.  instead 
of  160  lb.  i^er  square  inch. 

After  the  water  has  passed  through  the  softening 
plant  it  gravitates  back  into  the  suotion  tank  in  the 
engine  basement,  from  where  it  is  taken  by  the  high- 
lift  pumps  and  delivered  into  the  service  reservoir. 

The  total  pump  horse  power  that  has  been  provided 
for  may  vary  from  about  370  to  a  maximum  of  about 
500. 

The  contract  for  the  whole  of  the  pumping 
machinery  has  been  carried  out  by  Messrs.  James 
Simpson  &  Co.,  of  London  and  Newark. 

BOILER   PLANT, 

The  boiler  plant  comprises  two  Lancashire  boilers, 
30  ft.  long  by  8  ft.  6  in.  diameter,  which  are  worked 
at  a  pressure  of  2001b.  per  square  in<'h.  Each  boiler 
is  fitted  with  Messrs.  Hopkinson's  mountings,  and 
is  equipped  with  Vicar's  coking  stokers,  which  are 
driven  by  means  of  a  3-b.h.p.  motor;  they  are  also 
fitted  with  Ferguson's  sectional  superheaters.  A 
Green's  improved  fuel  economiser  of  ninet.v-six  tubes 
is  fixed  in  the  main  flue,  and  a  small  motor  is  pro- 
vided for  operating  the  economiser   scrapers. 

The  boiler  flues  are  equipped  with  a  ijatent  flue- 
dust  extraction  plant,  manufactured  l)y  the  Morton 
Hogg  Patent  Flue  Cleaner  Company,  of  Glasgow. 

For  feeding  the  boilers  a  vertical  duplex  piston 
feed  pump  of  Messrs.  J.  Simpson  &  Co.'s  manufac- 
ture is  provided,  wlvich  acts  as  a  stand-by  to  the 
feed  pumps  provided  on  the  main  engines.  On  the 
feed  pipe  a  Worthington  positive  meter  is  fixed,  so 
that  a  check  is  obtained  on  the  feed  water  con- 
sumiation. 

The  contractors  for  the  boiler  plant  were  Messrs. 
H.  &  T.  Banks,  of  Netherton,  Dudley. 

SOFTENING   WORKS. 

After  inspecting  various  systems  of  softening 
water  for  town  supplies,  it  was  finally  decided  to 
adopt  the  "  Haines "  continuous  system,  and  to  re- 
duce the  hardness  from  about  21  to  6  or  7  degrees. 

The  softening  works  comprise  a  lime  store,  lime- 
slaking  room  and  filter-house,  with  the  "  Haines " 
softening  plant.  Beneath  the  filter-house  is  con- 
structed a  concrete  tank  for  receiving  the  softened 
water  after  filtration,  and  immediately  adjoining  the 
filter-house  is  the  softening  tank. 

The  filter-house  building  is  similar  in  character 
to  the  pumping  station.  The  softening  tank  is  con- 
structed above  ground  in  concrete  reinforced  with 
steel  bars  and  expanded  metal ;  it  is  covered  in,  the 
cover  being  supported  by  re:nfoTced-<>oncrete  piers 
and  the  baffle  walls.  The  internal  surface,  with  the 
exception  of  the  underside  of  the  roof,  is  rendered  in 
cement  and  Pudlo. 

The  internal  size  of  the  tank  is  80  ft.  2  in.  by 
44  ft.  3  in.,  and  the  depth  of  water  9  ft.  9  in.,  the 
total  capacity  being  about  200,000  gallons. 

The  reagent  used  to  soften  the  water  is  lime  in  the 
form  of  a  saturated  solution  of  a  standard  strength. 
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The  lime  is  reoeivod  at  the  works  and  stored  in  a 
oham))i>r  adjoining  tlie  lime  mill,  where  the  quantity 
for  the  day's  working  is  slaked.  The  mill  is  a 
cylindrical  tank,  4  ft.  diameter  by  3  ft.,  containing 
a  revolving  case,  into  whi<'li  the  linif  ir;  inlrddueed. 
and  upon  which  a  jot  of  water  plays  while  in  motion, 
tlius  slaking  the  lime  and  forming  cream  of  lime. 
From  the  mill  this  passes  through  a  strainer  to  a 
circnlai-  stdrape  tank  hi'lding  a  ilay's  siipjily,  and   in 


.•har{ 


\vh  Ch 


■ration 


taken    out    of    work    )nr 
takes   hut   a  lew  minntcs. 

The  cylinders  are  of  steel,  9  ft.  diameter  by  15  ft. 
in  height,  with  an  open  top  and  the  lower  I'ortionln 
the  form  of  a  cone,  and  having  an  inner  cone  resting 
on  fhe  outer  one  at  interval.s,  thus  forming  a  series 
of  .jjorts ;  around  the  cone  the  charge  of  cream  of 
lime  is  delivered  by  the  lime  pimip.  The  inner  cone 
is    /i.xi'd    to    a.   conlinuiilidu    of     the     washout    valve 


I       W 
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which  there  is  a  stirriny  gear  for  keeping  il  mi.xed 
to  a  uniform  consistency. 

Connected  with  the  circular  tank  is  a  sojall  lime 
]Hunp,  which,  when  required,  delivers  a  charge  of 
the  cream  of  lime  to  any  one  of  the  lime  solution 
cylinders.  The  jwwer  leqnired  to  drive  I  he  lime 
pinnp.  mill  and  stirring  gear  is  a  small  motor,  whicli 
is  in   use  about  two  bonis  ]>er  day. 

There  are  six  lime  solution  cylinders,  one  always 
being    kept    fnl'V   charged    to    take    the   place    of  one 


s|>iiidle.  so  that  when  the  valve  is  opened  the  cone 
lifts  and  allows  the  residue  to  wash  out.  On  a  new 
charge  being  admitted  the  water  rises  to  working 
level    again. 

Connected  to  the  main  |iuinping  engine-  and  work- 
ing in  direct  ratio  to  it  is  a  governor  immp  which 
delivers  about  10  per  cent  of  the  total  water  inunjied. 
to  two  small  tanks  over  the  lime  cyKnders.  On  the 
puM)|i  tliere  are  means  of  adjustment  so  that  the 
liardiiess  can    he  reduced  or  increased  as  required. 
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From  tho  tanks  4,v,  r  the  cyliiultMs  the  eon«vt 
«liiaii!ity  of  watfr  is  [.assiHl  to  the  hottoiii  of  the 
eyliiKl<-is.  wlieiv  it  pas-es  tliroiigli  the  ports  on  tlu^ 
periphery  of  tl.e  <-ou.-  and  forms  a  rins;  of  water, 
wliieh.  flowiii!;  iipwaril  thrvnigh  the  Jime  l>et\\een  the 
eones.  tiikes  up  suttir  eiit  to  make  u  salnratetl  sohi- 
tion.  The  action  of  tli,.  water  in  passing  througli 
till'  ports  keeps  the  lime  gently  agitated,  so  tliat 
every  partiele  of  lime  t-oines  into  contact  with  the 
water,  with  the  restilt  tliat  thei-e  is  no  waste  of  lime, 
tlie  wJiole  of  the  lime  imt  into  the  oylinilers  beiny 
«'onverted  into  solntion. 

At  the  top  of  the  eylinders  the  lime  water  flows 
into  a  l>ell-inouth  pipe  an.l  is  conveyed  by  gravitation 
to  the  mixer  at  the  far  end  of  tlw  softeninsr  tank. 
Here  the  hard  water  fr.Mii  the  low-lift  pumps  enters 
l>y  a  vertical  pipe  and  falls  into  the  tank  over  flu- 
edge  of  a  large  l«ell-iii.iulh  in  a  thin  sheet.  A  uni- 
form and  steady  Hnu  ,.f  water  is  obtained  liy  the 
vertical  pipe  l>eing  of  ,i  much  greater  area  than  the 
delivery  pipe  to  it. 

.-VIka'c  the  liell-nioulli  and  concentric  with  it  is  a 
oircxilar  basin  with  a  turned  curved  lip  of  a  less 
diameter  than  the  Inill-mouth.  The  lime  solution 
gravitating  to  the  basin  flows  over  the  edge  in  a 
thin  sheet,  and  is  at  once  intimately  mixed  with  tlie 
sheet  of  hard  water  flowing  over  the  l>ell-mouth,  and 
as  they  together  fall  into  the  tank  they  are  tho- 
roughly mixed,  broken  \ip,  and  aerated. 

fflie  water  thus  mixed  flows  slowly  through  the 
softening  tank,  where  ample  time  i.s  allowed  for  tlie 
chemical  reaction  to  be  complete  before  the  water  is 
lilt^red;  the  water  in  ils  pa.«sage  through  the  lank 
passes  under  a  batH.'  near  the  mixer  and  over  a  weir 
iH^fore  entering  the  tiltrrs. 

The  softening  i)roce>s  having  been  completed,  a 
large  jjortion  of  the  carfionale  of  lime  in  suspension 
is  dejiositetl  in  tlie  tank  ;  tlie  reniainder  is  removed 
l>y  means  of  the  "  Haines  "  patent  filters. 

There  are  eleven  fillers,  each  occupying  the  space 
of  8  ft.  by  4  ft.  by  0  ft.,  and  having  an  effective  filter- 
ing area  of  .^Jt)  sq.  (I  .  capable  of  fdtering  at  least 
l.'i.tKJO  gallons  {>er  hour  i  ontinuous. 

Each  filter  lank,  whi.h  is  of  .steel,  contains  a  series 
of  rectangular  plates.  ,-o  arranged  that  both  sides 
are  used  for  filteriiri.',  tluis  giving  a  large  Altering 
area  in  a  small  sjjace.  .\n  envelope  of  special  woven 
clolli  is  slipped  over  each  plate  and  fastened  in  a 
-imple  manner  by  a  grip  ring. 

The  turbid  water,  on  being  admitted  to  the  filler, 
percolates  through  ihe  filtering  medium,  leaving  the 
deposit  on  the  face. 

On  the  bottom  of  caeli  tank  is  a  collecting  chamlier 
furnished  with  twenty  openings  or  jiorts,  into  ea<'h 
of  which  one  of  the  filter  plates  fits  and  forms  a 
joint  by  its  own  weiyiht  on  a  washer  of  the  cloth  ; 
thus  any  single  plate  can  readily  be  withdrawn  and 
bag  re|)laced  in  a  few  minutes  when  required. 

From  the  collecting  ihamber  the  soft  liltered  water 
is  delivered  quite  clear  to  a  tank  under  the  fdter- 
house,  and  thence  flows  to  the  suction  tank  of  the 
liigh-lift  i>unips  of  th«'  maip  ptnnping  engine. 

The  cleaning  of  a  tillf] .  which  is  usually  done  about 
4)uce  a  day.  can  be  <  irried  out  in  a  few  minutes 
without  disturbing'  le  removing  any  part  whatever, 
1l,  is  carried  out  by  ,i  -et  of  spray  tul>es  in  the  form 
of  a  grid;  the.se  are  in-f  lo  move  up  ami  down  between 
the  fiUer  jilates.  Tli>  lubes  are  fmnislied  with  a 
>eries  of  sjuall  holes  ai  each  side  of  tube  and  drilleil 
.it  an  angle  of  45  degrees,  _ao  as  to  project  the  waf.r 
downwards. 

The  operation  of  wasliing  a  filter  is  as  follows: 
By  opening  a  valve  connecting  the  cleaning  gear 
with  the  water  main,  tlie  grid  of  sjiray  tubes  which 
is  carried  on  two  rams  fixed  inside  tank,  and  are 
actuated  by  the  iiies.iiire  of  water  from  the  main,  is 
raised  to  the  top  of  filter  jilales;  the  water  is 
then  automatically  lelea.sed  from  the  rams  to  the 
-|iray  tubes,  which  wa.-hes  the  deposit  from  the 
filtering  medinni  on  its  downward  journey.  On 
reacliing  the  Ixittoiii  the  water  is  autoniatically  sluil 
off  and  the  filter  ready  for  work  again. 

Above  the  outlet  valve  of  the  filter  a  steam  con- 
nection from  the  boilers  is  made  for  the  purpose  of 
sterilising  and  cleansing  the  cloth  by  .steam  about 
once  a  month. 

ni'lie  wa-hoiit  pipes  from  the  cylinders,  filters  and 
.softening  lank  are  arranged  to  dis<'liarge  to  the  low- 
lying  land,  where  l.igoons  will  be  formed  of  the 
dejKisit.  It  is  |)rO|>o>ed  to  .separate  the  deposit  from 
ilie  filter.s,  as  this  may  have  a  marketable  value. 
The  contractors  for  the  softening  plant  were  Messrs. 


('.  .1.   Haines  A   C.  ,  ,.f   Rogate   House.   \Vor|.l. -mad, 
Wimbledon   S.W. 

KHSERVOIB. 

.\l.  I  lie  commeiueineiit  of  the  war  it  became  neces- 
sary to  ajiiily  lo  the  Treasury  for  sanction  to  liorrow 
money  lo  proceed  with  the  .scheme,  and  as  it, 
a[vpeared  unlikely  that  they  would  sanction  money 
for  comiileting  the  whole  oi  the  scheme  it  was  de- 
<'ided  to  postpone  the  construction  of  the  reservoir 
and  the  laying  of  the  major  portion  of  the  delivery 
and  piiiniiing  uiaiii.s  until  after  the  war,  and  in  the 
meantime  to  counwt  up  to  our  present  system.  The 
reservoir  is  therefiue  iiart  of  the  scheme  yet  to  be 
completed. 

Tt  will  be  constructed  on  a  clay  site  at  iMerryhill, 
Biishey,  about  4  miles  from  the  extreme  point  of 
supply  as  the  crow  flies,  and  at  a  level  that  will  give 
a  static  head  of  \o(i  tt.  more  than  is  given  by  the 
existing  reservoir.  This  elevation  will  obviate  the 
u.se  of  the  electd-ically  driven  pressure  pump,  which 
l)rovides  an  artificial  head  for  the  higher  parts  of  the 
town. 

The  re-servoir  will  have  a  capacity  of  2,(XK),(X)0  gal- 
lons, with,  its  top-Water  'level  at  446  ft.  above 
Ordnance  Datum.  It  will  l>e  200  ft.  in-  length  by 
109  ft,  in  wiilth,  with  a  depth  of  water  of  15  ft.,  and 
will  be  divided  into  two  compartments  by  a  division 
wall  10  ft.  in  height.  The  walls  and  reservoir  bottom 
will  be  in  concrete;  Ihe  root  and  roof  beams  will  be 
ill  reinforced  conente,  supported  by  piers  in  blue 
brick  .si)aced  15  ft.  4i*';,iii.  and  15  ft.  Sijin.  apart.  The 
division  wall  will  also  be  in  reinforced  concrete, 
carried  by  reinforced  buttresses;  the.=e  will  be  con- 
tinued up  as  piers  to  support  the  roof  in  place  of  a 
line  of  brick  jjiers.  Internally  the  walls  and  floor, 
and  externally  the  roof,  will  be  waterproofed  with 
5  in.  of  cement  rendering,  fillets  being  nin  to  all 
internal  angles. 

The  valves  controlling  the  inlets,-  outlets,  and 
washouts  are  all  arranged  in  chambers  outside  the 
reservoir  so  that  none  of  them  will  be  under  water, 

A  recorder  house  is  arranged  at  one  corner  of  the 
reservoir  for  aceonuiiodating  the  float  gear  for  an 
uleetrical  recorder  at  the  pumping  station.  Access 
lo  the  reservoir  can  also  be  obtained  at  this  point 
as  well  as  at  three  of  the  ventilators  in  the  reservoir 
roof. 

The  site  of  the  reservoir  has  a  considerable  fall, 
necessitating  one  side  of  the  reservoir  being  12  ft. 
out  of  ground.  Tlie  excavated  material  will  be  used 
in  forming  banks  iiiund  the  reservoir  and  for  cover- 
ing Ihe  roof  with  15  in.  of  soil;  the  remainder  will 
l.-e  deposited  and  levelled  on  the  site. 

•      PllSlPINll    .VND    DELIVERY    MAINS. 

The  water  is  to  be  delivered  eventually  by  the  high- 
lift  pumps  through  an  18-in.  cast-iron  main, 
.■i,%0  yds,  in  length,  to  the  new  reservoir,  lo  be  con- 
structed at  MerryliilL,  Bushey,  From  the  reservoir 
the  water  will  be  delivered  also  through  an  18-in. 
cast-iro.n  main.  5.8;-IO  yds.  m  length,  to  the  High- 
street  cross  roads.  At  this  point  the  main  is  con- 
nected to  the  existing  mains,  and  also  at  three  other 
points  on  the  route. 

The  contractors  fm  the  suiiply  of  the  cast-iron 
pijies  and  sper;al<  were  Messrs.  (!oclirane  &  Co., 
Woodside,  Dudley;  for  the  supply  of  valves  and  fit- 
tings, Mess.rs.  BlaUeborough  &  Sons,  of  Brighouse; 
and  for  the  laving  of  the  mains  thi'  contractor  was 
Mr.   R.   A-hlev'.  of  Man.stield. 


Recruiting    Authorities    and    District    Council. — At 

(.ielligaer,  (ilam..  Tribunal,  last  week,  applica- 
tions were  made  by  the  urban  di.strict  council  for 
the  exemption  of  seven  of  their  enqiloyees,  whose 
ages  ranged  from  twenty-five  to  thirty-one.  The 
military  representative  said  the  recruiting  authori- 
■tics  had  instructed  him  to  oppo.-e  as  far  as  it  was 
wi.se  the  exemiition  of  any  man  under  thirty  years 
of  age,  and  they  wished  him  to  express  surinise  at 
the  action  of  tiie  d  strict  council  in  apjiealing  for 
so  many  young  nieii. — Exemption  for  one  month  was 
granted  a  deputy  sanitary  inspectoi',  aged  twenty- 
five,  and  married.  A  surveyor's  clerk,  aged  twenty- 
seven,  single,  was  granted  six  months'  exemption 
on  the  ground  that  he  had  been  placed  in  Class  C  3. 
For  a  similar  reason  the  engineer  and  caretaker  at 
the  council's  isolation  hospital  was  granted  six 
month.s'  exemption.  A  steam  roller  driver  was  also 
granted  six  mouths'  exe:nption  on  the  grounds  of 
?ndi-pensabilify,  and  that  he  was  thirty-nine,  and 
married.  An  assistant  surveyor  w:ts  g-ven  one 
monlli's  exemption. 
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WITHERNSEA  WATER  TOWER. 


GROUND    RESERVOIR    AND    ELEVATED    TANK    IN    ONE 
STRUCTURE. 

Among  the  many  water  towers  constructed  in  rein- 
forced concrete  in  Great  BritaJin,  one  of  the  most 
interesting  is  that  recently  erected  for  the  Hull  City 
waterworks,  for  the  water  supply  of  the  South  Holder- 
ness  district.  The  circumstances  required  one  reser- 
voir of  300,000  gallons  capacity  at  ground  level,  and 
one  of  100,000  gallons  capacity,  60  ft.  higher. 

The  design  on  which  the  tanks  were  constructed 
combined  the  ground  reservoir  and  the  elevated  tank 
into  one  structure.  An  attempt  was  also  made  to 
render  the  erection  pleasing  architecturally,  with 
the  result  that  the  completed  structure,  besides  being' 
undeniably  of  extremely  sound  construction,  is  also 
of  a  very  imposing  character. 

The  lower  tank  is  56  ft.  6  in.  in  diameter,  measured 
to  the  outside  of  the  circular  walls.  The  depth  of 
water  in  the  tank  is  20  ft.  The  bottom  slab  of  the 
tank,  which  is  6  ft.  6  in.  below  the  ground  level, 
varies  in  thickness.  Inside  the  tank  are  eight 
columns  placed  on  a  circle  of  13  ft.  9  in.  radius  con- 
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Hull  Citv   Water  Tower. 

centric  with  the  circular  wall  of  the  tank.  These 
columns  passing  through  and  supporting  the  roof  of 
the  lower  tank  are  continued  upward  to  carry  tlie 
elevated  tank.  'The  portion  of  the  bottom  slab  which 
forms  the  foundation  tor  these  cfflumns  is  octagonal 
in  plan,  8  ft.  wide  and  2  ft.  6  in.  deep.  This  is  rein- 
forced with  l-in.  Kahn  rib  bars  radially  at  7-in. 
centres,  and  also  concentrically  at  the  same  centres 
with  additional  bent-up  bars  directly  under  the 
column.  The  bottom  slab  inSde  tMs'  octagon  is 
1  ft..  6  in.  thick,  and  forms  the  foundation  to  four 
columns  placed  at  7-ft.  centres  round  the  centre  of 
the  tank,  which  support  the  roof  and  are  specifically 
provided. to  carry  a  reinforced-concrete  shaft  which 
gives  access  to  the  upper  tank.  This  slab  is  rein- 
forced w'ith  |-in.  bars  at  8-in.  centres  placed  in  two 
directions,  with  additional  bent-up  bars  under  the 
columns.  The  portion  of  the  bottom  slab  outside  the 
octagon  is  9  in.  thick. 

The  side  wall  of  the  lower  tank  varies  in  thickness 
from  10  in.  at  the  bottom  to  6  in.  at  the  top. 

THE    ITPPER    TANK. 

Perhaps  the  upper  tank  may  be  described  as  the 
predominant  feature  of  the  structure.  This  Jtank  is 
designed  on  the  balanced  system,  which  is  a  cha- 
racteristic of  the  majority  of  elevated  tanks  designed 
on  the  Kahn  system  of  reinforced  concrete.  The 
tank,    as    already    stated,    has    a    capacity  exceeding 


KKj.Ouo  gallons.  The  internal  diameter  is  40  ft.,  with 
a  nuiximum  depth  of  water  of  15  ft.  9  in.  The  main 
support  to  the  tank  consists  of  a  circular  beam  of  a 
mean  radius  of  12  ft.  lOi  in.,  carried  on  the  eight 
20-in.  by  18-in.  colunms.  This  beam  arches  from  5  ft. 
deep  at  the  columns  to  3  ft.  deep  at  the  centre,  and 
is  the  same  width  as  the  columns — viz.,  20  in.  This 
beam  is  reinforced  with  four  }-in.  bars  in  the  bottom, 
two  of  which  are  bent  up  over  the  support,  and  two 
f-in.  bars  in  the  top,  which  lap  4  ft.  at  the  supports; 
i-in.  stirrups  are  provided  at  9-in.  centres  through- 
out the  beam.  The  bottom  slab  of  the  tank,  which 
is  12  in.  thick,  spans  l>etween  the  circular  beam  and 
the  central  shaft,  and  is  reinforced  with  |-in.  bars 
alternately  bent  and  straight  at  a  maximum  spacing 
of  9  in.  centre  to  centre;  |-in.  bars  placed  concen- 
trically at  12  in.  c.c.  form  the  distributing  reinforce- 
ment. 

The  sloping  side  of  the  tank,  which  in  this  case 
has  an  overhang  of  about  7  ft.  over  the  columns,  is 
the  outstanding  feature  of  all  water  towers  of  the 
balanced  type.  The  slab  is  8  in.  thick,  and  is  rein- 
forced to  resist  the  pressure  of  the  water  with  two 
sets  of  circular  |-in.  bars  placed  at  6i-in.  centres 
with  two  sets  of  f-:n.  bars  placed  radially  at  a 
maximum  distance  of  12  in.  centre  to  centre.  At  the 
top  of  the  sloping  side  a  main  tension  of  bars  i> 
designed  to  carry  the  dead  weight  of  the  vertical  wall 
and  the  load  coming  on  it  from  the  root. 

The  vert-cal  wall  is  7  in.  thick,  and  is  reinforced 
with  rings  of  i-in.  bars. 

This  water  tower  has  been  erected  on  the  Kahn 
system  of  reinforced  concrete,  to  the  designs  of  Mr. 
C.  B.  Newton,  m.inst.c.e.,  and  the  contractors  who 
carried  out  the  work  were  Messrs.  T.  Goates  &  Son, 
of  Hull.  The  reinforcing  details  were  prepared  by 
the  Trussed  Concrete  Steel  Company,  Limited, 
Caxton  House,  Westminster,  who  have  had  exten- 
sive experience  in  the  construction  of  water  towers. 


CORRESPONDENCE. 

El?    al'Tip    ov   TTavff    opa 

(One  mon  does  not  see  evertithino) 

— EOEIPIDiS. 

AIR    RAIDS    AND    WOOD    PAVING. 

To  the  Edilur  of  The  Surveyor. 

Sir,— With  reference  to  the  "Minute"  in  The 
Surveyor,  of  the  13th  inst.  as  to  the  effect  of  an 
nueiidlary  bomb  falling  on  a  street  paved  with  creo- 
ti  il  wood  blocks,  and  the  possible  consequence  of 
II  h  a  pavement  taking  fire,  I  do  not  consider  that 
iiiv  serious  conflagration  could  possibly  ensue.  It 
1-^  well  known  that  fire  cannot  spread,  or  even  exist, 
without  air,  and  the  fact  that  the  wood  blocks  are 
( Insely  packed  and  bedded  tight  on  an  impervious 
tuncrete  foundation  would  make  it  impossible  for 
the  necessary  supply  of  oxygen  to  feed  the  fire. 
There  might  possibly  )>e  a  slow  and  very  partial 
•smouldering  of  the  pavement  and  a  good  deal  of  un- 
pleasant smoke  from  the  creosote,  but  nothing  in  the 
nature  of  a  fire  that  could  not  readily  be  extinguished. 
— Yours^  &e., 

M.INST.C.E. 

Oelober  16,  191G. 


Main    Road   Control    in    Herefordshire. — A  proposal 

of  file  Kouds  uiul  Bridi;es  Committee  of  the  Hereford- 
shire County  Council  to  take  over  direct  control  of 
the  main  roads,  instead  of  maintaining  them  through 
the  district  councils  as  agents,  has  met  with  such 
opposition  from  the  latter  bodies  that  on  Saturday 
(the  }iirimni//iam.  T'oft  rejiorts)  the  county  council  de- 
cided to  let  things  remain  as  they  are  for  the  present. 
The  county  surveyor  had  presented  a  preliminary 
report,  which  tended  to  .show  that  savings  could  be 
effected  on  haulage  and  contracts  if  under  a  single 
directing  hand,  and  that  a  further  saving  could  be 
made  by  the  prevention  of  overlapping.  At  the 
meeting  of  the  county  council  on  Saturday,  the  vice- 
chairman  (Alderman  H.  F.  Bussell)  said  that  the 
council  having  solicited  the  opinions  of  the  district 
councils,  they  could  not  flout  them.  The  surveyor 
had  an  answer  correcting  the  chief  points  of  the 
replies  which  were  at  variance  with  his  own  state- 
ments, but  in  view  of  the  circumstances  he  (Alder- 
man Russell)  agreed  with  the  surveyor  that  it  was 
better  to  let  the  matter  drop  than  risk  friction,  which 
would  destroy  harmonious  working. 


October  20,  191G. 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
Is  it  not  rather  retresliiiig  to  find  that  at  a  recent 
meeting  of  the  Newton,  Devonshire,  Rural  District 
Council  a  member  should  have  been  found,  not  com- 
plaining of  the  bad  conditimi  of  theroads,  but  actually 
complaining  of  a  road  being  too  well  maintained  ? 
Is  it  not  very  rare  to  find  criticisms  of  tJiis  descrip- 
tion, esjiecially  in  Devonshire,  where  the  roads  are. 
in  some  instances,  a  long  way  from   i)erfection  ? 

•  •  •  • 

Has  anyone  been  to  sec  the  foundations  that  are 
being  put  in  for  the  wid«TH'<l  xoad  in  St.  James's 
Park,  near  Storey's  Gate  !'  Would  ihvy  te  surprised 
to  find  that  brick  rubbish.  .il)Out  2  ft.  in  thickness, 
is  being  put  in  as  a  foundation  for  a  road  that  has 
very  light  traffic,  and  that  will  probably  be  fini.shcd 
with  old-fashioned  water-buund  macadam  ?  When 
will  H.M.  Office  of  Works  take  a  few  elementary 
lessons  in  road  making? 

•  •  •  • 

Should  not  the  Tilbury  Urban  District  Council  be 
jubilant  at  the  increase  of  their  rateable  value  which 
will  be  brought  about  by  tlic  recently  completed  re- 
valuation of  Tilbury  DfK-ks  ?  Is  it  a  fact  that  this 
increa.se  in  rateable  value  will  swell  the  income  of 
this  fortunate  district  to  an  extent  of  some  £5,000  a 
year?     How  are  the  council  going  to  si)end  it? 

•  •  •  • 

III  rcfu.sing  Lady  Mabel  Smith's  application  for 
work  on  the  highways  of  tlie  district  so  as  to  release 
a  man  for  other  work,  was  it  not  very  wise  of  the 
Wortlcy  Rural  District  Council  to  alter  the  wording 
of  a  committee  which  roconi mended  the  refusal  from 
"  they  did  not  consider  the  work  demanded  from  a 
road  labourer  was  suitable  for  a  lady  of  her  posi- 
tion ■'  to  "  they  did  not  consider  the  work  demanded 
from  a  road  lalxiurer  was  .suited  to  a  woman"? 
iMay  we  not  also  hope  thai  they  really  thought  so  ? 

•  •  •  • 

Are  not  the  iHornsey  Borough  Council  to  be  con- 
gratulated on  the  course  they  pursued  the  other  day 
when  a  memt_>er  of  that  body  moved  a  re.solution  to 
the.  effect  that  the  salaries  of  some  of  the  higher 
officials  should  be  reduced,  by  gradually  leaving  the 
council  chaml>er  so  that  there  was  a  "  count  out," 
the  proposal  thus  falling  tlirough?  Was  not  this  an 
example  that  might  well  be  followed  by  other  councils 
wlio  often  carry  on  long  discussions  on  their  officials' 
salaries,  which  must  Ix;  extremely  painful  and  dis- 
tressing to  the  officers  concerned  ? 


What  is  wrong  with  Kenilworth,  that,  during  a 
recent  discussion  on  tlie  recpiest  of  the  Local  3-overn- 
ment  Board  for  information  as  to  works  contemplated 
in  the  district,  one  of  the  members  should  have 
asked  if  anything  could  be  done  "  to  prevent  Kenil- 
worth getting  any  more  ugly  than  it  has  done  during 
the  last  few  years  "  ?  Is  the  fact  of  the  prosperity 
of  any  town,  as  evidenced  by  the  growth  of  manu- 
factories, &c.,  to  be  taken  as  evidence  that  it  is 
declining  in  appearance  ? 

•  •  •  » 

Is  it  not  rather  to  be  regretted  that  a  domestic 
supplv  of  water  cannot  be  given  through  a  meter  ? 
Is  the  cry  that  if  this  were  done  an  insufficient 
quantity  of  water  for  hygienic  purposes  would  be 
used  a  true  one,  and  is  it  not  only  a  bogey,  which 
can  only  be  disiiroved  by  a  trial  of  the  meter  measure- 
ment system  ? 

•  •  •  • 

Is  it  not  to  be  regretted  that  it  has  been  decided 
to  construct  tramways  in  Pxinces-street,  Edinburgh, 
on  the  overhead  system  ?  Is  not  this  street  one  of 
the  most  beautiful  in  Europe,  and  will  not 
the  unsightly  clothes-line  system  go  far  to  destroy 
the  jiresent  unique  character  of  this  thoroughfare? 
Could  not  the  underground  electric  conduit  system 
have  been  applied  at  once  instead  of  proposing  to 
instal  the  overhead  and  note  the  effect  ?  Is  not  this 
proposal  rather  on  tiie  lines  of  the  penny  wise  and 
pound  foolish  proverb  ? 

•  •  •  » 

Should  not  road  surveyors  in  this  country  think 
themselves  fortunate  that  they  have  to  deal  with 
motor-'bus  traffic  and  not  that  of  byle  gharries,  when 
in  the  Indian  and.  lijastrrn  Engineer  of  September  it  is 
stated  that,  "  Tar-macadam  is  .  .  .  not  a  suitable 
material  to  carry  heavily  loaded  byle  gharries  with 
wheels  shod  with  such  attrocities  as  half-round 
iron"  ?  What  is  a  byle  gharrie,  and  is  it  drawn  by 
bullocks  or  elephants?  And  why  can't  some  legal 
steps  l>e  taken  to  prohibit  the  use  of  such 
"  attrocious  "   tyres? 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  o/  Sdbvbyoe  readers 
with  a  view  to  making  the  information  given  under  this 
head  oa  complete  and  accurate  as  possible. 

APPLICATION  FOR  LOAN. 

Holme  Cultram  U.D.C.-  11,000  fur  sewerage  wnrks. 

LOANS   SANCTIONED. 

Bo'ness  T.C.~C12,000  for  the  extension  uf  llie  i-]cr- 
tiicity   wcnks. 

Chesterfield  T.C.  —  C20,r,00  for  extensions  to  the 
elerl  nelly   works. 

Ossett  T.C. — fioOO  for  a  concentrated  amnionia 
plant  at  the  gasworks. 

Stockton  T.C. — £3, .536  for  gas  meters  and  mains,  gas 
and  elertririty  mains,  and  sewerage  works. 

Wakefield  T.C— C.'i.OOO  for  the  jn-ovisicui  »f  an 
ec-oiioini*-er  at  the  ele<-tririty  works. 

FORTHCOMING  INQUIRY. 

UOT(  (HER. 
24.— Bristol.     For  th«  purchase   of   property 
(Ui:   R.   C.   iMaxwell)       


!),.'t9G 


The  Cannon-street  Subways.— The  street  subways 
in  Cannon-street,  London,  which  have  been  in  course 
of  construction  for  some  time,  have  now  been  com- 
pleted. 

A  Scottish  Voluntary  Water  Rate.— There  is  a 
deficit  on  the  Newton  .Mearns  water  undeHaking,  and 
the  inhabitants  have  agn^ed  to  the  imposition  of  a 
voluntary  rate  of  3d.  per  I'l  on  owners  and  2d.  per  £1 
on  tenants  to  raise  the  necessai-y  revenue. 

A  Memberless  Council.— An  extraordinary  situation 
has  arisen  in  connection  with  the  Disley  (Cheshire) 
District  Council.  Some  of  the  members  have  re- 
signed, while  others  have  joined  the  Colours,  and 
now  there  are  only  three  left,  and  the  business  of 
the  council  is  at  a  standstill,  the  district  .surveyor 
having  also  joined  the  forces.  The  matter  is  now 
l>eing  taken  up  by  the  ratepayers  and  the  Local 
Government  Board  is  to  be  approached. 
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War  and  the  Economic  Aspect  of  the  Housing  Probiem, 

with  Speciai  Reference  to  IVIid-Lanarl( 

Housing  Scheme.* 


WILIJAM    R0S8    YOUNfi,    Town    Planning    Kngineer, 

(Conclusion.) 


IMiilille    Ward    of    Lanarksliire. 


uilli 
ively 


'i'liere  lias  rfeenll>    liern  adojiteil  ii inn  <i  ;<iii 

tlie  lioiising  of  iniinitioii  workc'i'.s  »  idinparal 
new  type  of  liouse,  in  (lie  form  of  a  (iii.iiliui 
This  type  of  lioiise  is  at  present  beiiiy  liuilt  under  the 
direction  of  tlie  Local  Government  Hoard  at  Jncliin- 
iian,  Kenfrewshire,  and  pi'onilses  to  he  very  siiocess- 
fid.  Tlie  massive  apjiearanoe  whieh  it  is  possible  to 
'Ave  this  class  of  laiilding  has  a  halancing-  effecl  on 
the  whole  selieme.  A  similar  desii^n  was  ])rp|iared  in 
connection  with  a  Aliddle  Ward  srlu'io,'.  and  is  sIiowh 


slandardis.ilion  of  littlnss  and  material  lias  heeii 
adopted  in  Mid-Lanark  .scheme.s  to  a  very  great  extent, 
and,  wliile  the  various  types,  of  bouses  have  differed 
considerably  in  botli  plan  and  "elevation,  standard 
sizes  liave  been  adopted  throughont  for  main  timbers, 
as  well  us  for  windows,  doors  and  other  fittings. 

There  is  greater  need  now  than  ever  before  for  con- 
.sidering  carefully  how  far  new  and  cheaper  modes  of 
constriiction  and  material  can  l>e  jirodiicefl  to  meet  the 
'CNlra  cost  of  buildinii  due  to  thr  war  without  lediicing 


MosSENli,      Mll^-L.lNAEK,      IIoi'SlNG      SCIIEMKS. 

Three    types   of   houses    (in    Mocks   of    two) — viz.,    A,    B,    C,    are    being   erected   on   tlie    following    sites,    in 

tlie   unilernoted   proportions  : — 


Type. 

Oorouation 
ro.T,d. 

Unthank 
load. 

Novtli  roail. 

Total  of  each 
type. 

A — One  storey,   containing   room   ami   kitclieri,    iHi-der,    hiilh- 

room,  w.c,  and  coal  cellar    ... 
B — Two   storey,     containing    two    rooms     and     kililien     and 

conveniences,  as  above          

C — Two    storey,    containing    tliree    rooms    and    kitelien     mid 

conveniences,  as  above 

18 

:3s 

ir, 

,')G 
28 

16 
116 

68 

Totiil  nundier  of  houses           

.'iO 

.->o 

100 

200 

NOTK. — Tlie  undenioti'd  costs  arc  based  on  the  accepted  otters  for  North  Road  .site.      The  cost  of  roads  and 
fencing,  which  is  estimated  at  £17  per  house,  is  excluded. 


.€250 

21)0 
300 


I'nliio  couteuts  of 

ItniUling  (measured 

oxternatl.v). 


S,8S1  cuhic  feet 
11,060     ,, 
11,168     „        ,, 


Price  per 

culiie  foot  of 

building. 


629.1. 
6--i4d. 


Super,  floor  aren 
iuelurling-    pre.sses 

aud  iol>bies 
(i.-scludiug  stairs). 


.  super,  feel 


6:rv7.''> 

tiSOdO 


Price  iier 

super,  foot  n 

floor  area. 


9s.  9d. 
9s  1>I. 
9s.  (Jjd. 


Cubic  eontenf.s  of 

habitable  space, 

iucludiug:  presses  but 

excluding  stairs. 


•t,.139-50 
5,06r)-tl0 
5,064-00 


Price  per 
cubic  foot   of 
habitable  space. 


l;V82d. 
13-74d. 
14-21d. 


Superticial  area  n 

id  cubic 

content 

of  each  apartment. 

Type. 

liit.Iieil 

Scullery. 

Ki.  11  no,, HI 

l.Mr,U-r. 

(■,,a,l 
cellar. 

Pressps  and 
lobbies  (ex- 
cluding stairs). 

Bedroom 
No.  1. 

Bedroom 
No.  2. 

Jledrooni 

No.  X 

Totnls. 

.    t  Sup.  floor  area  . . 
■(  Cub.  contents    . . . 

Pi8-.')0 
],ii29-50 

66-50 
598-50 

26-25 
225-00 

1200 
10800 

12-50 
1 12,50 

20-00 
170-CO 

176  00 
1  ,lH(>-00 

- 

- 

511-75 
4,339-50 

r,    C  Sup.  Iloor  area  ... 
(Cub.  contents    .. 

18:!-,'i0 

l,r).iu-25 

53-."> ) 
48 1 -.50 

26-25 
225-00 

13-.50 
121.50 

1200 

108-00 

5800 
381-75 

14250 
1,169  75 

146-50 
1,047  25 

— 

035-75 
5,06500 

,,    f  Sup.  floor  area  ... 
(.Cub.  contents    .. 

183  a  1 

],. 530-25 

53-50 
481-50 
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12150 
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58-00 
381-75 

1-26-25 
1 ,03300 

9750 
786-00 

,59-.50 
39700 

630-00 
5,06400 

NOTi:.— Concrete  foundat 


2in.  hollow  biick  wa 
high-pressure  boiler  at  range, 


ough-ciist  outside  ;    3  coats  phister  inside ;    roofs  slated.      Hoi- 
eirculatiug  tank  connected  to  huth  and  sinlis. 


as  type  J.  The  estimated  cost  per  house  last  Marcli 
was  £310,  showing  a  reduction  of  £30  per  hoii.se  over 
the  double  cottage  type.  In  recent  year.s  there  has 
been  a  great  striving  after  simplicity  and  economy  in 
the  erection  of  cottaLiis,  and  this  flatted  type  ^oes  far 
ill   tliat  direction. 

ST  AN  I)  A  UD    DESIGNS. 

Ill  view  of  the  Iniilding  activity  that  is  likely  lo 
follow  the  termination  of  the  war,  and  the  part  that 
local  authorities  may  he  asked  to  take,  there  seems 
great  need  for  a  niimher  of  standard  designs  being 
cirawn  up  and  generally  agreed  upon  by  local  authori- 
ties as  best  meeting  the  position,  both  a.s  regards  the 
numlier  and  size  of  rooms  and  the  mode  of  <les-!gn  and 
eoiistructioii.  In  this  way  materials  and  littini;>  rciild 
he    standardised    and   coiisecjiiently    cheapened.      The 


-  Paper  read  at  tlie  torty-secoud  annual   cougrt 
Incoriiorated  Sanitary  Association  of  Scotland. 


of  the 


the  size  or  .sanitary  standard  of  the  houses.  In  thi,-^ 
connection  we  should  tiole  the  rapid  evolution  which 
lias  taken  place  in  the  erection  of  cottages  of  a  .semi- 
jH-rniauent  nature  for  the  accommodation  of  soldiers 
and  war  workers.  The  extremely  liinh  co.st  of  timber 
and  conngated  iron  has  compelled  those  responsible 
for  the  erection  <if  such  houses  to  consider  the  intro- 
diu-tion  of  new  material.  The  wood  and  corrugated 
iron  Ijuildings  have  now  disappeared,  and  to-day  tliL'ir 
place  is  being  taken  in  most  cases  by  one  or  other  of 
the  many  forms  of  concrete  construction  which  have 
been  evolved.  At  Alexandria,  in  the  Vale  of  Leven, 
for  example,  three-room  and  kitchen  cottage  houses 
arc  being  quickly  and  suc-cessfidly  ei-ected — under  the 
direction  of  the  Local  Government  Board  of  Scotland 
—  ill  concrete.  The  external  walls  of  these  cotlagi-s 
are  only  o  in.  thick,  strengthened  at  intervals  by  9-iii. 
piers.    This  modi-  of  constriiclion  wa.s  adopted  shortly 
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iiftor  the  inithreak  <if  wm  ,ii  Rioliiiioiul  :niil  i 
i-aiii|>s.  ;iiul.  ;Uiiii(iiri^'  to  a  i,|Mirt  ivvfiilly  iilhI 
the  Imiiiil's  ollgitit'eiilii;  aii.l  anhitei-tiirul  iiispcr 
lijivo  provi'd  ([iiito  satisl\ut..i.\  .  Tin-  Middli-  \ 
Uistrii-t  ('oiiiiiii;f.v,  i>H.'.«jriiisiiij,'  the  imtential  vah 
I'oiurete  as  a  mumIo  oI'  inristi  iiiiioii,  especially  in  ' 
(listricls  where  shlg  ami  siiiiilai  material  eaii  he  le; 
olitaiiieil,  has  inlnidiieeil  as  aw  ixperliueiit  the  eie< 
of  Cottii;_'es  with  hollow  omiei.ie  wnlis.  The  exit 
walls  of  tliesk'  consist  of  (■.■miete  slabs.  27^  in. 
3  in.  thick  respectively,  haviui;  a  cavity  of  3  in.; 
are  rongli-cast  externally,  and    plastoreil  i,n  llic 


Ihei 


ho-,e 
ulilv 

ctK  n 
ernal 

tlh^V 

-i.lhl 

eonsulerahly  ledneea   l,cl,,w  llial-  wliicli   wonhl 
\v:se   have  ohtaineil,   Imt    il    i^   f,.|f    ;„   rnaiiv  ip 
Mial    Ihi'r,^   is    still   a   great    m-cil    f,>r    a    ihu'iciiiL 
.■..ii,-..nlral..,l  .-.tudy.  will,  a  \  irw  l<i  slill   liirllin 
^Mu  the  e.isl  ul  cre.-li,>n.     Soi,,,'  means  niiisl   1„. 
lor  exanipl.'.   wlier,-hy   an   .■tlicient  liot    water 
can   he  j;i>t   at    a    nuirli    mhu-ed   cost.     Arranfj;: 
niiist,    he   made   for   llie    relaxation  of   those    h 
hydaws   which    are   not    necessary    in   the    o 
oltaKe   Imildinu:.     Back   i)rojccting  wings   and 
sive   roof  cuttiiiL;   niirst,    |,t>  avoided,"  tindiers   r 
wh.'ic   |io>>il,lc.   and   Ihc   rejection   ol  all    usdcs 


ollirr- 
lartcr.-, 
h  and 
r.Mhic- 

S(.M,-lll. 

aipply 
menls 
nildinn' 
trol  of 
exces- 
cduced 
s  orjia- 


<i1 


inleriially,  with  slated  n.ul-.  Tliese  coltafies  aic 
similar  to  type  1},  and  .~o  lar  i)rcinnse  tn  he  as  success- 
ful as  the  brick  cavity  wall  system. 

Having  in  view  the  need  for  the  more  rapid  crei'tiun 
of  lion.~es  for  munition  woikcr.s,  the  District  ('(imnjit- 
tee,  at  the  request  of  the  Local  Government  Board. 
have  prepared  plans  and  estimates  for  similarly  con- 
i^lructed  two-room  and  kitchen  cottages,  one  storey  in 
height.  This  plan,  which  i,  shown  as  type  II',  is 
estimated  at  the  [nesent  time  to  cost  (;220. 

BUII.DINO     <  OSTS. 
Hy   the  adoption   of   new   and   cheaper   njaU-rial    I  he 
eo^i   ol  cottage  i-onstrucliori  has  in  recent   years  been 


Nh'ntalion.  In  short,  we  must  specialise  in  llie  art 
of  cotta,!>e  (■onstriiction,  haviii.g  efficiency  aiid  clieap- 
ne.-.-.  more  in  view.  The  question  of  the  cost  of  timber 
is  likely  to  be  a  grave  one  for  many  years  after  the 
war,  and  the  question  as  to  what  extent  it  <'an  be 
replaced  by  other  suitable  material  will  Inive  to  be 
considi'red   very   closely. 

srj  K, 
Ilavirifi  delerniiiied  in  a  general  way  the  <'la.~,^  of 
cottaL'es  and  mode  of  construction  which  should  be 
adopted,  perhajis  the  ue.vt  niost  important  mailer  is 
the  selei-tion  of  a  suitable  buildiui;;  site,  anil  if  economy 
is  to  he  ensuied  this  ujust  be  carefullv  <loue.      II  (he 
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ground  is  undulating,  the  expense  for  under-building 
will  be  great,  notwithstanding  how  careful  the  ground 
may  be  contoured  and  the  lay-out  adjus-ted  to  suit 
these  contours.  It  is  therefore  jireferable  where 
houses  for  the  working  classes  are  luider  consideration 
not  to  select  unduly  undulating  lajid.  The  amount 
of  land  which  will  require  to  be  taken  will  depend  on 
the  density  that  is  to  be  aimed  at,  but  any  attempt  to 
exceed  a  density  of  twelve  houses  to  the  acre  should 
t)e  discouraged.  Such  a  density  permits  of  a  fair 
garden,  both  front  and  rear,  and  good  spacing  between 
the  houses.  In  no  case  should  the  bnilding  line 
between  the  fronts  of  the  houses  be  leas  than  70  ft. 
Where  terrace  houses  are  adopted  the  den.s;ty  can, 
without  ■  giving  a  cramped  feeling,  be  kept  a  little 
higher   than   where   double   cottages   are   erected,   but 


of  almost  £70,  or  an  after-war  price  for  this  type  of 
cottage  of  £300.  On  this  basis  it  would  appear  that 
in  order  to  erect  working-class  cottages  at  such 
a  cost  as  would  enable  a  local  authority  to  let  them 
at  a  rent  comparable  with  pre-war  rents,  there  would 
require  to  be  made  a  grant  or  subsidy  to  the  extent 
of  about  £70  per  house.  While  it  is  true  that  rents 
all  over  will  likely  be  raised  somewhat  above  those 
prevailing  in  pre-war  times,  it  is  thought  that  any  siich 
rise  in  lent  would  not  more  than  meet  the  increased 
interest  and  other  burdens. 

In  any  case,  it  is  contended  tliat  local  authorities 
ought  to  be  prepared  with  a  "housing  programme" 
which  could  be  put  in  operation  at  the  terniinatiori  of 
the  war,  and  that  they  should  now  set  about  selecting 
provisional  sites,  preparing  plans,  specifications,  esti- 
mates, balance  sheets,  and  other  necessary  data;  for, 
while  there  may  have  been  some  excuse  for  our  having 
been  unprepared  for  war,  there  can  be  no  excuse 
offered  if  we  are  not  prepared  for  peace  and  that  great 
industrial  reorganisation  and  absorption  of  unemploy- 
ment that  will  lie  necessary   when   that  timj  comes. 


MUNICIPAL  OFFICIALS'  PETROL  ALLOWANCES. 


QUESTIONS   IN   THE   COMMONS. 

In  the  Hou.-e  of  Commons  the  President  of  the 
Board  of  Trade  was  asked  by  JVIr.  Patrick  Meehan 
\\-hether  he  wa.s  aware  that  the  allotment  of  petrol 
m  Ireland  was  absolutely  unsatisfactory;  that  there 
was  a  total  disregard  of  the  wants  of  the  applicants; 
and  that  surveyors  and  officials  of  corporate  bodies 
were  only  allowed  10  and  20  per  cent  of  their  actual 
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Mid-Lanark    Housing    Scheme:    Type  J   Dwellings. 


even  then  the  density  should  not  exceed  twelve  houses 
to  the  acre. 

WIDTH    OF    STREETS. 

There  has  been  no  question  more  generally  discussed 
recently  in  connection  with  housing  schemes  than  the 
width  o"f  streets,  and  which  forms  a  considerable  factor 
when  considering  the  relation  of  cost  as  between  tene- 
ments and  cottage  construction.  Since,  however,  local 
authorities  have  obtained  power  under  the  Housing 
and  Town  Planning  Act  to  plan  out  areas  in  advance, 
they  are  able  to  grade  the  width  of  their  streets 
according  to  the  traffic  which  will  be  thrown  upon 
Iheni,  that  is  to  say,  they  know  in  advance  wliat  streets 
are  to  be  main  streets  and  what  streets  are  to  be 
subsidiary  streets.  In  Uiis  connection  I  may  state 
the  Middle  Ward  District  Committee  have  drawn  up 
a  general  development  plan  of  the  districts  affected, 
and  determined  tile  width  of  new  streets  in  relation 
to  the  area  as  a  whole. 

In  the  preparation  of  "  after-war  housing  pro- 
grammes "  by  local  authorities,  one  of  the  factors 
which  must  be  most  difficult  to  determine  in  arriving 
at  a  suitable  basi-  to  go  upon  as  regards  the  cost  is 
the  uncertainty  in  forecasting  the  cost  of  building.  It 
is  generally  agreed,  however,  that  it  will  be  consider- 
ably higher  than  pre-war  prices.  It  is  tliought  by  those 
best  ab  o  judge  that  a  rise  of  30  per  cent  over  pre- 
war prices  might  be  a  fairly  repre.sentative  figure. 
Before  the  war  broke  out  a  two-room  and  kitchen 
cottage— type  B--could  be  erected  at  about  £230,  so 
that  a  30"per  cent  rise  would  represent  an  increase 


average  supply,  whereas  owners  of  big  pleasure  cars 
were  allowed  double  the  quantities  they  previously 
used. 

Mr.  Runciman  :  I  think  the  hon.  Member  must  be 
mistaken  about  the  proportion  allowed.  I  am  not 
aware  of  any  cases  in  which  the  allowance  to 
officials  of  public  authorities  has  been  cut  down  to 
anything  like  that  percentage. 

.Mr.  Meehan:  I  can  give  the  right,  hon.  gentleman 
(larticulars. 


Manchester    Summer    Time     Gas     Consumption. — 

Mailchester  Gas  Department  figures  show  that  the 
Summer  Time  Act  decreased  the  consumption  of  gas 
between  six  o'clock  in  the  evening  and  one  o'clock  in 
the  morning  by  1.34.000,000  cub.  ft.,  and  saved  11.000 
tons  of  coal. 

The  Activated-sludge  Process. — The  latest  experi- 
ments and  conclusions  derived  therefrom,  relative  to 
the  activated-sludge  method  of  treating  sewage  formed 
an  important  part  of  the  convention  of  the  American 
Society  of  Municipal  Improvements  which  took  place 
last  week  at  Newark,  N.J.,  papers  on  the  subject — 
which  we  hope  to  refer  to  in  a  later  issue' — being  jn-e- 
sented  by  Messrs.  George  T.  Hammond,  engineer-in- 
charge  of  the  Brooklyn,  N.Y. .  Experiment  Station, 
T.  Clialkley  Hatton,  chief  engineer  of  the  Milwaukee 
Sewerage  Commission,  G.  J.  Requardt,  formerly  with 
the  Baltimore  Sewerage  Commission,  and  Harrison  P. 
Eddy,  consulting'  engineer,  Boston. 
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Municipal  Viork  in  Progress  and  Projected. 

The    Editor    invites    the    co-Of)t nition   of   SORVKVOR    readers  with   a   view   to   making   the   inlurmation   given   und 
heud  as  comvlete  and  accurate  as  possible. 


The  following  are  among  tlie  more  important  pro- 
jtotfd  works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Aldershot  U.D.C.~A  klur  has  been  received  from 
the  Local  (iovernment  Board  refusing  to  sanction  a 
proposed  loan  of  i:l,0(X)  for  a  public  convenience. 

Banchory  T.C. — The  town  council  have  agreed  to 
participate  in  the  scheme  fni  a  joint  county  hospital. 
The  initial  cost  will  be  l;4(Mi,  with  a  payment  of  t20 
[icr  anniHii. 

Bridport  T.C. — Repairs  are  to  be  carried  out  at  the 
town   hall   at   an  estimated  cost   oi  £170. 

Essex  C.C.-^Repairs  are  to  be  earned  out  at  Roydon 
Bridge  at  an  approximate  cost   of  £150. 

Hunstanton  U.D.C.— Tlu-  surveyor,  Mr.  J.  C. 
Walker,  has  been  instructed  to  prepare  a  plan  and 
e>tiiuatc  for  a  building  to  house  the  vertical  boiler 
at   ineM-nt    in   tlie   it'tort -house. 

Newton  Abbot  U.D.C.— The  surveyor,  .Air.  C.  D. 
AVhite,  has  been  instructed  to  prepare  an  estimate  of 
the  cost  of  erecting  a  suitable  lodge  in  Baker's  Park. — 
The  question  of  building  a  public  slaughter-house  has 
bi-en   referred  to  the  Sanitary  Committee. 

Nuneaton  T.C. — The  acting  borough  surveycn-  has 
received  instructions  to  carry  i)ut  repairs  at  the  lodge 
and  chapels  in  the  cemetery. 

St.  Ives  T.C. — The  town  council  have  received  the 
sanction  of  the  Public  Works  Loan  Board  to  the 
expenditure  of  £1,400  on  tlie  construction  of  a  bri'ak- 
water  to  [irotect  Snieaton's  Pier.  The  plans,  w'hich 
were  prepared  by  the  iKiniuyli  surveyor,  Mr.  S. 
Palmer,  have  been  aow^pted  by  the  engineers.  Messrs. 
Coode.  Matthews,  Fitzmaiiriee  &  Wilson,  with  a 
slight  alteration. 

Somerset  C.C. — The  Public  Health  and  Housing 
Committee  recommended  that,  as  no  steps  had  been 
taken  by  the  Bath,  Glutton.  .Midsomer  Norton,  and 
Radstock  .Joint  Hospital  Coniiuittee  as  to  the  erection 
of  an  isolation  hosjiital  alter  the  wai'j  the  Hospital 
Committee  should  be  recoM>l  rurted  in  accordance  with 
the  decision  of  the  Hous<>  of  Lords  in  the  recent 
Derbyshire  case.  The  i<(  omTuciidation  was,  however", 
referred  back  for  further  ioii>ideration. 

HOUSING    AND    TOWN    PLANNING. 

Clayton  U.D.C.— The  roum  il  have  been  advised  by 
the  city  surv<yor  of  Bradford,  .Mr.  W.  H.  S.  Dawson, 
to  decide  upon  their  town  plnnning  scheme,  so  as  to 
be  ready  with  Bradford  to  ciury  out  the  work  as  soon 
as  [)ossible  after  the  war.  The  area  of  the  Clayton 
scheme   is  about   HH    acres. 

Henley-on-Thames  R.D.C. — It  is  proposed  to  hold 
an  inrpiiiy  into  a  complaint  of  an  insuiTiciency  of 
woiking-i  la>>   dwellings  at   Ilighmoor. 

Lanark  C.C. — .\n  intimation  has  been  received  that 
the  Minister  of  Munitions  was  considering  the  erection 
of  houses  in  Cambuslang  and  Carmyle  districts.  It 
was  suggested  that  the  houses  might  be  taken  over  by 
the  local  authority  after  the  war  upon  a  valuation, 
and  the  county  council  have  agreed  to  this  proposition. 

Oldham  T.C— The  Housing  and  Town  Planning 
Committee  submitted  the  final  statement  of  accounts 
for  the  municipal  dwellings.  It  showed  that  the 
original  crmfract  price  for  the  twenty-four  cottages  was 
£4,910,  and  that  extras  came  to  £390,  making  the 
total  building  cost  of  the  houses  £.5,.300.  To  this  had 
to  be  added  £.39  2s.  6d.  for  wash-boilers  and  £11  Os.  od. 
for  coke  for  drying,  making  a  grand  total  cost  of 
£5,350  19s.  8^1. 

Tilbury  U.O.C. — Negotiations  ai-e  proceeding  in 
connection  with  the  acquisition  of  land  for  the  exten- 
sion nf  the  housing  scheme. 

MOTOR  TRANSPORT. 

Barnsiey    T.C. — The    Wat^  h    Committee    have    been 

notified  that  the  Local  Goveinment  Board  are  not  able 

to  sanction   a  loan    for  a   motor    fire  engine   at    the 

present   time,    and    in    these   circumstances    the   com- 


mittee have  postpcuied  the  consideration  of  the  report 
presented  by  the  chief  constable,  but  have  authorised 
him  to  make  arrangements  for  the  hii-e  of  liinses  and 
a  taxi  to  be  at  the  immediate  call  of  the  brigade. 

Bromsgrove  U.D.C. — The  Lighting  Committeo  are 
considering  a  proposal  to  purchase  a  motor  fire  engine 
and  establish  a  fue  brigade  in  conjunction  with  a 
neighbouring  council. 

Dartford  R.D.C. — A  steam  tractor  is  to  Ik;  pur- 
chased at  a  cost  of  £500. 

Selkirk  C.C— A  decision  has  been  readied  to 
purchase  a  steam  tractor  with  two  wagons,  at  a  price 
approximately  of  £750. 

Stirling  C.C— The  chief  constable  has  be<'n  autlio- 
lised  to  purchase  a  motor  bicycle  with  side-car,  at  a 
cost  not  exceeding  £100. 

Stoke-on-Trent  T.C — The  Watch  Committee  recom- 
mend the  town  council  to  consider  the  purchase  of  a 
motor  fire  engine  for  Hanley. 

PARKS    AND    OPEN    SPACES. 

Ventnor  U.D.C  A  eoinimltee  has  be<-ii  appointed 
to  sek'ct   a  site  fur  a   piililie  Imwling  green. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Glasgow  T.C — The  su|ierinfendent  of  cleansing,  Mr. 
AVilliam  Oreig,  reported  to  the  Cleansing  Committee 
as  to  a  correspondence  which  he  had  had  with  the 
British  De-Tinning  Company  regarding  the  new  pro- 
cess for  dealing  with  old  tins  which  that  comjiany 
propose  to  put  into  operation  in  this  country.  Mr. 
Greig  stated  that  the  amount  of  old  tins  collected 
by  the  department  is  about  1,000  tons  per  annum  ; 
that  previous  to  the  outbreak  of  war  these  tins  were 
sold  for  export  to  Germany  ;  that  the  contract  then 
in  force  had  to  be  cancelled  ;  that  a  regular  market 
for  the  tins  cannot  now  be  got ;  and  that,  in  conse- 
quence, there  are  large  accumulations  at  the  various 
works.  In  view  of  the  importance  of  this  question 
to  the  department  it  was  recommended  that  one 
member  of  the  committee,  together  with  the  superin- 
tendent and  the  assistant  superintendent,  be  appointed 
to  attend  the  forthcoming  meeting  in  London  at  which 
the  company's  scheme  is  to  be  e.xplained. 

ROADS    AND    MATERIALS. 

Ardsley  U.D.C  The  surveyor,  Mr.  John  Morley, 
has  received  instructions  to  carry  out  repairs  to  Ponte- 
fract-road,  at  an  estimated  cost  of  between  £300  and 
£400. 

Ballycastle  R.D.C — It  is  reported  that  the  con- 
stru<-tion  of  the  coast  road  near  Cushendall  has  been 
practically  completed,  at  an  expenditure  up  to  the 
present  of  £4,651. 

Chichester  T.C. — The  city  council  have  agreed  to  a 
re|)ort  of  the  Highways  Committee  adopting  a  recom- 
mendation passed  at  a  conference  of  local  authorities 
that  motor  'buses  running  between  Midhurst  and 
Chichester  should  be  charged  3d.  per  'bus-mile. 

Devon  C.C. — In  consequence  of  the  condition  of 
portions  of  the  main  roads,  the  Bridges,  Main  Roads 
and  County  Buildings  Committee  recommend  the 
withholding  of  £50  from  tlie  next  quarterly  payment 
due  to  the  Southniolton  Rural  District  Council. — 
The  committee  similarly  recommend  the  deduction  of 
£200  and  £250  from  the  accounts  of  the  Barnstaple 
and  Crediton  Rural  Distrx-t  Councils  respectively. 
It  apears  that  Southniolton  Rural  District  Council  on 
certain  roads  let  the  whole  of  the  manual  work, 
including  the  cleaning;  of  water-tablee  and  drains,  to 
contractors,  which  method  has  repeatedly  been  con- 
demned by  the  county  council  as  a  most  unsatis- 
factory one,  and  the  committee  as  a  preliminary 
step  have  asked  the  district  council  to  .submit  their 
observations  on  the  matter.  ^ 

Eastbourne  R.D.C. —  The  Road  Board  are  being 
asked  to  consider  the  claim  for  compensation  for 
damage  done  by  military  traffic  on  the  Hove  road. 

Edinburgh  T.C. — With  respect  to  the  yearly  esti- 
mates for  street  maintenance  and  repairs  the  custom 
hitherto  has  been  for  the  city  road  surveyor  to  fix 
the   sum   needed   for   repairs,    on   an    average   of   the 
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estimate  for  a  series  of  years.  The  Streets  and  Build- 
ings Committee  have  now  decided  that  the  road  sur- 
veyor should  make  a  survey  of  all  the  streets  he  thinks 
will  require  attention,  and  submit  an  estimate  of  the 
cost  of  repair. 

Goole  U.D.C. — A  scheme  prepared  by  the  surveyor, 
Mr.  .J.  IL  Castle,  for  the  widening  of  Swinefleet-road 
will  be  Mibmitted  to  the  West  Riding  County  Council. 

Halifax  T.C. — Tn  connection  with  an  importaul 
improvi-ment  sclienie  at  Bull  Green  and  Barum  Top. 
which  has  been  suspended  by  the  war,  the  corporatmn 
are  engaged  in  widening  the  jiresent  street  almost 
double  its  width,  at  an  estimated  cost  of  £.500,  wliiili 
will  be  |)aij  out   ul  revenue. 

South  Westmorland  R.D.C.—It  is  proposed  to  cany 
out  an  improvc'inrnt  of  the  dang<Tous  corner  at  Bark 
Booth  Hill,  Crostlnvaite. 

Westminster  B.C. — The  city  council  have  been 
invited  to  contribute  towards  the  cost  of  a  further 
extension  of  the  Thames  Embankment,  between 
Lambeth  Bridge  and  the  existing  embankment  wall  of 
Grosvenor-road,  immediately  to  the  south  of  Grosvcnor 
wharf.  The  scheme  includes  a  proposal  to  widen 
Horseferry-road  to  GO  ft.  between  St.  John's-gardeiis 
and  Grosvenor-road.  and  an  improved  western  ap|ireaeli 
to  a  reconstructed  Lambeth  Bridge.  Tlie  approxniiate 
cost  will  be  CSf),(Kl(l,  and  towards  this  the  Inipv.ive- 
ments  Committee  recommend  the  city  cnuniil  tn  cdii- 
tribute  one-sixtli,  t:13,33.'5.  The  property  leipiired 
forms  part  of  the  Grosvenor  estate,  and  the  leases 
expire   in   the  years   1920-1-2. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Chatham  T.C.  ilu-  .slinialcd  eest  of  the  ]irnp,,se,l 
iiitenial   -elienie  et  sewerage  is  l-8(i..5(Kt. 

Clutton  R.D.C.— Plans  are  to  be  prepaiid  for  a 
SI  heme  of  -.ewage  disposal  at  Hobbs  Wall.  Favii- 
bovougli. 

Hebburn  U.D.C— I'he  deputy  surveyor  has  been 
instructed  ii>  repiul  on  the  cost  of  a  suggested  scheme 
fur  the  |irevenlion  ef  floods  at  the  foot  of  Ellison-street 
and  Bduacord-streei. 

Hunsworth  U.D.C. —The  new  outfall  works  in  the 
lowe.st  portion  of  llie  distriet.  ad.joinins'  the  Spen 
lieek,  were  lorniallv  opened  reeeiitlv.  ■  The  eiiiiineei 
was  Mr.  H.  .\.  .Tol'mson.  of  Bradford. 

Langholm  T.C— l\1r.  Gilbert  TIiomim.u  has  visiled 
Laiigbohn  to  eiialile  e^liiiiates  to  he  mad.'  of  Uie  ru>\ 
to  eaeli  uiaiiuracluier  or  iiiauufael  inin^x  linn  caiiy  ntr 
out  works  to  i.niifv  the  efflnenf.-^  from  flieir  mills 
liefovo  diseliarfxint;-  llieni  into  the  river  E.-k. 

Margam  U.D.C.  A  i-ommiltee  has  been  appoinle<l 
to  n'poi  t  on  a  proposal  f(n-  main  sewer  diversion  and 
tile  emist  ruel  ion  of  a  now  sewer  at  Port  Talbot,  the 
cost   of  which   is  esliuialed  at  £-9,.'j(M). 

Newry  U.D.C  I'lie  surveyor.  JMr.  E.  Blaney.  has 
lieen  iustrneted  lo  ecmfer  with  the  eonnty  snrvevcn 
with  a  view  to  the  preparation  of  a  snrfaee-waler 
drainage  sehenu'. 

Seaham  Harbour  U.D.C— After  considering  the 
scli.ini'  uf  llii'  sMn.\,,r,   Mr.  F.  E.  Boaz,  for  renu'dv- 

int;    iIm'    fl luig    al    llic   si.uth    side   of    the   town,    the 

Health    CoMiniiller   have   aski'd    him    lo   re|iorl    further 
upon   Ih,.  uialler. 

WATER,  CAS,   AND  ELECTRICITY. 

Alnwick  R.D.C.  A  proposal  for  a  waler  supply 
sclniiii'  for  Almnoulli   is  being  inquireil  into. 

Ballycastle  U.D.C— The  council's  engineer  has 
retciveil  insl  nii'l  ioiij  to  make  a  thorough  exainina- 
■  f^on  and  to  siilunil,  a  dcTailed  estimate  on  necessary 
repairs  in  eonnvctioii  -vvitb  tlie  Ballinfoy  water 
supply.  \  report  is  also  to  be  prepared  on  the  Airds 
water  sn|iply. 

Barnes  U.D.C.  II  is  proposed  to  .■IIVvl  cable  exten- 
sions for  the  siippiv  of  elei-tric  power,  a(  an  estimat<'d 
cost  of  fl,(IIMI.  proM.ling  the  capital  is  found  by  the 
aiiplicant  company. 

Bridgnorth  T.C- It  is  proposed  to  replace  with  3  in. 
]iipes  211)  yds.  of  ,1  •J-iii.  water  main  which  has  become 
corroded. 

Carmarthen  T.C.  —  The  lown  clerk  has  l„cii 
instructed  to  write  to  the  local  Jleinhers  of  I'arla- 
nient  on  the  cpiesfion  of  promoting  a  Bill  to  relieve 
local  Authorities  from  tlio  charges  for  electricity 
where   the  ourrcnt  is  not  ooiisimied.     It   was   stated 


thai  the  town  council  bad  to  pay  the  aecoiuit  of  the 
eleotrie  light  company  altliongh  they  got  little  or  no 
light  consequent  upon  the  extinction  of  all  public 
lights  two  hours  after  sunset. 

Clackmannan  CC— -It  has  been  decided  to  extend 
the  water  supply  from  the  Inchna  Burn  at  an  estimated 
cost  of  £5,000." 

Hampstead  B.C.— A  new  feeder  cable  is  to  be  laid 
to  High-road,  Kilbiirn,  at  an  estimated  cost  of  £2,92». 
Liverpool  T.C. — In  view  of  the  further  extension  and 
addition  of  factories  in  Liverpool,  the  enlargement 
of  the  electric  generating  station  will  shortly  come 
hefore  the  city  council.  The  wisdom  of  preparing 
to  meet  every  demand  for  eleetri<-al  i^iergy  :s  being 
strongly   advocated   in  committee. 

Margam  U.D.C. — .V  sub-commit ti-e  has  been  autho- 
rised lo  go  into  the  question  of  a  water  supply  to 
iK'W  works  at  Port  Talbot  Docks. 

Plymouth  T.C. — ft  is  )noposed  to  incur  an  expendi- 
ture of   f7:i7  for  t'lectric  cable  extensions. 

Selby  U.D.C. — A  scheme  has  been  sanctioned  for  a 
water  supply  extension  estimated  to  cost  £4,000. 

Stalybridge  T.C. — It  has  been  agreed  to  instal  a 
crude  heiizol   recoviry  plant  at  the  gasworks. 

Sunderland  T.C. — A  scheme  for  extension  of  the  elec- 
tiieity  plant  and  mains,  at  an  estimated  cost  of 
i:-lt),696,  has  heen  aiiproved  subject  to  the  Local 
(hiveniment  Board  and  the  Treasury  saiu't'oning  a 
loan   for  the  works. 

Swindon  T.C. — .V  scheiue  has  been  samtioned  for 
laving  a  l-in.  water  main  a  distaiue  of  I,;i00yds., 
at'  an  .•sliiiiated  co-l   of  £(i^^2. 

Weston-super-Mare  U.D.C — The  council  are  making 
a|iplieation  lo  the  Local  Government  Board  under 
the  Special  Acts  (Extension  of  Time)  Act,  lOlf).  for 
,111  (u-dcr  muh-r  that  Act  extending  the  time  for  eoni- 
pulscnv  purchase  of  lands  for  the  purposes  of  the 
\Vest(Mi-siiper-,Mare  Urban  District  Council  Act,  1914. 
for  the  perjMl  of  one  year. 

MISCELLANEOUS. 

Chertsey  U.D.C— Gwing  to  the  Local  Government 
Hoard's  deeis  oil  not  to  allow  Uie  urhan  council  to 
meet  certain  expenditure  hv  .a  loan,  that  body  has 
iii.-rcascd  the  rale  for  the  ciLMiiiej  half-year  in  the 
Chrrts.-y   Ward    hv  lid.   in   the    t. 

Launceston  T.C— .\  resolution  has  been  passed 
imanimoisly  in  -iippcut  of  Ihc  St.  Albans  Council's 
proposal  in  faxdor  of  the  ;oloptioii  of  the  decimal 
sv.-l.'in. 

Maidens  and  Coombe  U.D.C— :\lessrs.  Shand. 
Mason  ,V  Co.  ha\e  liouglit  hv  teiidiM-  the  manual  tire 
ciigim<  fen-   CS>.   and    the  curricle  cart   for   £10  10s. 

Oldham  T.C— II  was  stated  that,  owing  to  the  lack 
of  labour,  eight  tiamcars  would  be  sent  for  repair  to 
the  Ihiited  Eh'clrie  Car  Company,  instead  of  being 
dcall  with  in  the  miiniciiial  workslio|is,  and  that  the 
cost.  wool. I  he  <on-i,lerahlc  on  a<-coiiiit  of  the  high 
pri< f   malcrial. 

Paignton  U.D.C. — A  ri'solulion  has  been  adopted 
in  ia\iinr  of  the  ileeimal  svsteni  of  (Mjinage  and 
we  -hts  and  mea^ires  throuL'Jiout  the  British  Isles. 

Sherlngham  U.D.C— The  surveyor,  .Mr.  F.  Hall- 
Smith,  has  heen  authorised  to  carry  out  de)iart- 
moiitallv  the  repair  of  the  damai;cd  groyne,  at  an 
csti ted   .-..st  of    CSJO. 


Ferro-Stone  Glazing. — Tlu'  dcmaml  for  their  ii.atenl 
ferro-stone  glazing  has  increased  to  such  an  extent 
that  the  new  board  of  dj-eelm-s  of  the  Universal 
Concrete  and  Constr\iction  Couqiaiiy.  Limited,  liavc 
decided  to  restrict  the  business  of  the  company  to 
this,  and,  in  order  to  emphasise  the -fact,  the  name 
of  the  conqiany  has  been  altered  to  "The  Ferro- 
Stone  Glazing  Company.  Limited."  Liiproved 
machinery  and  metliods  h.ive  l>een  adcqited,  and 
fcrro-stone  bars  of  h'ngths  iqi  to  18  ft.  can  now  bi' 
manufactured,  delivered  an<l  erected  with  the  utmost 
disiiatch.  Thesi'  bars  can  be  fixed  to  either  wood 
or  steel;  they  are  claimed  to  be  weathcr-iiroof.  damji- 
proof,  and  fire-proof,  and  to  require  no  painting. 
They  are  iiartienl.arl.v  suitable  fin-  all  classes  of  fae- 
tiu'ics.  warehouses,  and  liuildings  requiring  either 
vertical  or  roof  glazing.  Mr.  Alfred  E.  Drown. 
ASSOC. M. INST. c.E,,  is  the  managing  director  of  the 
conqKiny,  whose  offices  are  at  20  Victoria-street,  8.W. 
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ill-.  T.  H.  Scott,  Assoi-.MiNsi.c.E.,  oity  engineer. 
Port  of  Spain,  Trinidad,  lia.',  lieen  elected  a  member 
of  the  Royal  Sanitary  Institute. 

Mr.  N.  Barnett-Weoko.-;,  assoc.m.inst.ce.,  water 
engineer's  office,  LiveriHH>l.  lias  been  elected  a  mem- 
l>er  of  the  Royal  Sanitary  Institute. 

Mr,  George  Lap\vtK>d,  hifrhway  surveyor  to  the 
Romford  Rural  Distrivi  Council,  who  lias  been 
ser:ously  indisposed,  lias  nsiuned  his  official  duties. 

Mr,  M.  L.  Slattery,  traffic  assistant  in  the  tram- 
ways department,  London  County  Council,  has  l>eeu 
apiK)inted  general  nninaL'or  of  the  West  Ham  Oor- 
l>oratiion  tramways.  -' 

Mr.  Albert  Plunketl  (not  .Mr.  W.  B.  Jones,  as  pre- 
viously stated)  has  been  appointed  surveyor  and 
sanitary  inspector  to  the  Bredbury  and  Romiley 
Urban  District  Council. 

Mr.  E.  O.  Rol>ertson  has  1>.  en  engaged  as  temiwrary 
assistant  in  the  borouizh  surveyor's  department, 
Hemel  Hempstead,  in  tlie  place  of  ^tr.  H.  H.  Park- 
house,  who  has  joined   the  .\rmy. 

Mr.  Donald  Smith,  Duniliarton,  has  l>cen  appointed 
burgh  surve.vor,  sanitary  inspector,  master  of  works, 
and  surveyor  to  the  Dean  of  Guild  Court  by  the 
Dumbarton  Town  Council,  in  succession  to  Mr.  John 
Briu'gs,  deceased, 

.Mr.  G.  Palmer,  assistant  county  surveyor  of  Corn- 
wall in  charge  of  Nos.  1  and  2  districts,  has  been 
called  u|)  for  military  sevvico,  and  the  Main  Roads 
Committee  reconunend  as  liis  successor  Mr.  .\.  Aitken, 
of  Holywell.  North  Wales. 

Mr.  Fletcher  T.  Turton,  ilirector  of  nninicipal 
housin-;  for  Liveri>ool,  comiileted  recently  fifty  years 
of  service  with  the  cor|>oration,  which  be  entered  at 
the  ajie  of  thirteen  as  an  indentureti  apprentice  in 
the  borouKh  surveyor's  department. 

Mr.  C,  M.  Waller  ha.-  Iieen  appointed  enginccr-in- 
charge  of  the  Indu.sfrial  Kesearch  Lalwratory  in  con- 
nection with  the  Birniiiit'liMiu  gas  department,  at  a 
salary  of  C4(K)  a  year,  and  Mr.  Victor  E.  (Jreen. 
assistant  engineer,  at  a  -,ilary  of  .C325. 

Mr.  Rol)ert  Craig,  who  is  no  longer  equal  to  the 
<Iuties  of  the  highway  surve.vorsbiii,  has  been 
appointed  assistant  hisrhway  surveyor  to  the  Bromley 
(Kent)  Rural  District  Council,  Tlie  question  of 
appointing  a  now  liighway  surveyor  will  be  con- 
sidered  shortly. 

^^r.  Vincent  Smith,  linrninrli  surveyoi-  of  Clic-lcr- 
fiehl,  who  at  the  outbreak  of  war  rejoined  the  .Army  as 
Lieutenant  in  the  A.S.C..  and  subsequently  was  |)ro- 
moted  to  the  rank  of  Captain,  was  jrazetti^l  Major 
on  October  7tli.  Major  Sniith'.s  duties  have  bei-n 
performed  in  the  Eastern  Ibealre  of  war,  first  in  the 
Dardanelles  and  latterly   in   Kj;ypt. 

Mr.  C.  II.  Roberts,  water  cnijineer  to  the  .Vberdeen 
Corporation,  was  recommended  by  the  Water  Com- 
ruitlee  for  a  grant  of  t.'ftHi  for  his  services  in  con- 
nection with  tlie  Dee  Water  Supply  Provisional  Order, 
but  upon  a  <l:vision  the  Hinnnnt  was,  by  a  majority 
of  one,  reduccil  to  iiaiO.  The  proEpsal  to  pay  tinie- 
and-a-half  to  the  water  engineer's  staff  was  agreed  to. 

Mr.  W.  Harpur,  city  en;.'ineer  of  Cardiff,  who  ha- 
been  to  .sec  his  wounded  -on.  Sergeant  Frank  Har))ur, 
of  the  London  Regiment.  Ii  i-  taken  back  an  interest- 
ing relic— namel.v,  a  nulnl  -having  mirror  in  a  ca.=e, 
which  Sergeant  Harpur-  hail  in  his  left  breast  pocket 
when  he  was  wounded.  .\-  a  fragment  of  shell  was 
found  in  the  pocket,  it  loiy  be  assumed  that  the 
mirror  saved  him  from  a  \ery  serious  womid.  if  not 
from  dcalh. 

In  his  report  for  the  .^c-.-ion  1915-16,  the  president 
of  University  College,  Cork,  mentions  that  the  Com- 
mittee of  the  Privy  Coumil  lor  Scientific  and  Indus- 
trial Research  has  decido<l  to  make  an  allowance  of 
CKKi  {i>  enable  Mr.  William  Kingston  to  receive  a 
•.vear's  training  in  research  inider  Prof.  Alexander. 
.Mr.  King.ston  will  continue  the  work  on  concrete 
and  reinforced  concrete  that  he  has  been  doing  for 
the  past  year  in  conjumtion  with  Mr.  Johnson, 
lecturer  in  civil  engineeriiif,'.  This  is  believed  to  be 
the  first  grant  of  the  kiml  to  a  student  in  an  Irish 
college  or  university. 

OBITUARY. 

.  Mr,  C.  T.  DeniTis.  ^uryytr  to  the  Comnussiom  i - 
of  Sewers  for  the  I..outli,  .Mford  and  Spilsliy  di.Htricls, 
has    died,    we    regret    to    slate,    as    the    result    of    a 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Beaconsfiei.d  U,D.C. — Private  street  works,  a 
housing  scheme,  and  the  putting  in  of  hydrants. 

Bridgwater  R.D.C— The  statement  prepared  by 
the  surveyor,  Mr.  W.  H.  Cousins,  of  suggested  works 
includes  the  construction  of  a  proposed  new  road  at 
Wembdon,  at  an  estimated  cost  of  about  £8,0(X);  an 
improvement  of  the  main  road  between  Bridgwater 
and  M:!)ehead ;  a  road  improvement  at  Dame  Withy- 
combe  Hill,  at  an  estimated  cost  of  about  £250;  water 
supply  to  the  parish  of  Otterhampton,  at  an  estimated 
cost  of  C3,iXK) ;  and  the  erection  of  a  proposed  new 
i.solation  hospital, 

Eastrv  H,I),C, — It  is  (iroposed  to  build  si.v  work- 
men's dwellings  after  the  war. 

^liDDLEsBRonoH  T.C.— The  corporation  have  for- 
warded to  the  Local  Government  Board  the  following 
list  of  works,  which  they  hope  will  be  put  in  hand 
in  due  course :  .\cklam-road  corner  improvement ; 
Parliament-road  into  Newport- road,  widening; 
Mavton-road  (<ild  toll-bar  road,  now  vested  in  cor- 
poration, I.K)cal  .\ct.  rJ14),  widening,  paving  and 
draining;  South  Bank-road  (old  toll-bar  road,  now 
vested  in  cori)oration ,  Local  Act.  M14),  paving, 
kerbing,  flagging  and  drainage;  Stockton  -  road 
(length  in  extended  horough.  1  mile),  main  road 
raising  and  ])aving;  West-lane  and  Acklam-road, 
arterial  main  road,  widening,  taking  off  corners,  and 
easing  gradients. 

Oldham  T.C— The  town  clerk  has  been  instructed 
to  obtain  the  necessary  information  from  each  com- 
mittee of  the  council,  atid  by  public  advertisement 
in  the  case  of  jirivate  persons.  The  erection  of  a 
town  hall  was  mentioned  by  a  councillor. 

Oystermouth  U,D,C, — The  extension  of  sewerage  at 
Overland,  Newton  ;  extension  of  the  sewer  outfall  ; 
enlargement  and  covering  in  of  the  water  storage;  con- 
struction of  a  rcservoii-  at  Xcwioii  ;  and  (nivato  street 
works, 

ScARBOHoiKtH  T.C— Tile  couiici'l  have  approved  the 
report  of  a  sub-coMnnit(ce  stating  that  after  the  war 
precedence  shoidd  be  trivcii  to  the  bousing  of  the 
working  classes  and  town   planning. 

■I'liURo  T.C— .Vm  elcihic  lighting  sehinie  and 
sewerage  anil    sewage   dispohjil    woi'ks. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

DOROUGH    OF   GODALMING,    • 
^  BOOKKEKPI'ii;    AND   CLERK. 

The  Council  require  the  services  of  a  comiictcnt 
Hookkeeper  and  Clerk  in  the  Surveyor's  Department, 
at  a  <'ommencing  salary  of  .£2  2s.  per  week. 

.Male  applicants  must  be  ineligilile  for  military 
service.  Some  ]ircvions  nninicipal  experience  is  con- 
siilered  desiraible. 

Written  ajqili^-ations,  ,-tating  age  and  qualilica- 
tions,  should  reaeli  the  undersigned  not  later  than 
Wednesday,  8th  November,  1916,  accompanied  by 
copies  of  three  recent  testimonials. 

ALAN  BROJILY, 
Borough   Snrvcvor   and    Water   Engineer. 
Alnniriiial  Office,-, 
tiodalming. 

October    IX,    1910.  (y.iyU) 

WANTED  —  Temporary  A.ssistant  Surveyor 
(incliLiihle  for  .\iiny).  Applications,  stating  age, 
experience,  and  salary,  inclusive  of  travelling  ex- 
penses require<I,  to;j-etlier  with  copies  of  testimonials, 
to  be  sent  to  R.  J.  Knapman,  Surveyor  and  Sanitary 
Engineer,  Rural  Di-tiict  Cuuicil  Offices.  Whiston, 
Prescot,    Lanes.  (3,135) 

nouNTY  borou(;h  of  wigan. 

^  SUPPLY    OK    (iKANITE    SETTS. 

The  Corporation  of  Wigan  invite  Tenders  f<n'  the 
Sujuply  of  3(Xl  tons  of  (iraiiite  setts  to  the  Tramways 
Committee.  Particulars  and  Form  of  Tender  may 
be  obtained  from  Mr.  .\.  T.  Gooscman,  Borongli 
Engineer,  Wigan,  Tenders,  endorsed  "  Gianile 
Setts,"  to  he  sent  to  me  not  later  than  Wednesday, 
the  1st  Noveinhcr  next.  T1m>  Coriioration  do  not 
hind  tliemsclviv  to  acceivt.  the  lowest  or  any  Tendei-. 
WILLI  \.M  HENRY  TYREK, 

Town    Clerk, 
Wigan. 
O'ctoh,.,    |s     |.,i(,  (3,134) 
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Institution  of  IVIunicipal  and  County  Engineers. 

MEETING  AT  WATFORD.- (Conc/us/o/i.) 


A  short  discusiicn  fullowod  tlie  presentation  at  the 
recent  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  at  Watford  of  the  paper  in  which 
Mr.  David  Waterhnuse,  the  engineer  and  surveyor  to 
the  urban  district  council,  furnished  a  description  of 
the  new  wat^r  supply  and  other  municipal  works  of 
that  town.  A  portion  of  the  paper  was  reproduced 
in  last  week's  Surveyor,  and  the  remainder,  dealing 
with  tJie  new  works  of  water  supply,  which  are 
Hearing  completion,  will  be  found  on  another  page 
of  this  issue. 

The  President  (iMr.  J.  S.  Brodie)  said  he  thought 
he  was  correct  in  saying  that  since  1901  the  popula- 
tion had  practically  increased  by  about  50  iier  cent. 
That  would  be  a  record  for  even  the  go-ahead  towns 
of  Lancashire,  where  they  were  quite  accustomed  to 
seeing  a  desert  one  day  and  a  town  of  50.000  the  next. 
It  would,  he  thought,  have  been  interesting  to  have 
had  in  the  paper  a  table  showing  the  increase  of  the 
rateable  value.  The  increase  of  population  was 
almost  without  precedent,  and  the  progress  in  that 
respect  was  such  that  the  town  was  within  measur- 
able distance  of  becoming  a  county  borough.  The 
question  of  water  supply  was,  of  course,  of  para- 
nioinit  importance  in  a  town  luidergoing  such  rapid 
growth,  and  it  was, a  iiroof  of  the  wisdom  of  the  local 
authority  that  they  had  taken  matters  in  hand  as 
they  had  done  and  made  such  ample  provision  for 
the  future.  iHe  cculd  .scarcely  say  it  was  extravagant 
provision,  for,  in  his  view,  they  woiild  have  been 
justified  in  making  even  greater  jjrovision.  It  was 
always  well  in  connection  with  water  sujjply  to  look 
well  ahead,  becau.se,  as  they  knew,  the  qiiestion  was 
one  which  in  this  country  was  becoming  increasingly 
difficult  as  time  went  on. 

Mr.  H.  'T.  Wakelam  (Middlesex^,  after  remarking 
u]jon  the  apparently  low  capital  cost  of  the  water 
scheme;  having  regard  to  the  supply  provided  for, 
said  it  would  have  been  interesting  to  have  had  the 
cost  per  1,000  gallons  of  pumping  and  softening. 
The  estimated  cost  of  the  new  reservoir  would  also 
have  been  of  interest.  With  regard  to  sewage  di.?- 
posal,  the  position  at  W^atford  seemed  to  be  that, 
while  they  had  provided  themselves  with  a  farm,  they 
had  no  eiHueut  to  deal  with.  Had  iMr.  Waterhoiise 
considered  whether,  in.stead  of  selling  their  destructor 
clinker,  it  would  not  be  l>etter  to  utilise  that  material 
in  the  carrying  out  of  his  £46,000  schenie  of  road 
reconstruction  ?  Clinker  was  being  used  for  road 
work  at  Cheltenham,  Fulham,  iHornsey  and  other 
places,  and  he  thought  Watford  would  be  wise  to 
give  the  matter  their  attention  before  proceeding 
with  their  scheme.  Wood  paving  would,  of  course,  be 
necessary  in  certain  thoroughfares,  but  elsewhere, 
clinker,  properly  prepared,  would  be  of  enormous 
use.  Tar-painting,  he  noticed,  was  being  carried  out 
at  a  cost  of  Ifd.  per  super,  yard,  and  he  would  like 
to  know  whether  the  tar  was  applied  by  mechanical 
means  or  otherwise. 

Mr.  J.  P.  Bennetts  (Harrow)  said  he  saw  no 
reference  in  the  paper  to  the  consumption  of  water 
per  head,  or  to  any  regular  system  for  the  detection 
of  waste.  He  could  give  an  instance  of  a  case  where 
the  installation  of  Deacon  meters  was  instrumental 
in  effecting  a  reduction  of  waste  from  18  to  7  gallons 
per  head  ijer  day.  That  was  in  connection  with  a 
gravitation  scheme,  but  with  a  pinnping  scheme  it 
was  more  important  still.  As  to  the  sewage,  he  had 
noticed  that,  in  addition  to  there  being  no  effluent  at 
the  works,  there  was  also  no  sludge  to  be  dealt  with. 
Did  the  charge  of  13s.  6d.  per  foot  frontage  for 
making  up  private  streets  include  everything  except 
the  sewers?     [iMr.  Waterhouse :    Yes.] 

Mr.  E.  W^iLLis  (Chiswick)  remarked  that  there  was 
a  tendency  among  the  younger  members  of  the  insti- 
tution not  to  cover  a  sufficient  area  of  study,  and  he 
thought  that  papers  of  the  kind  under  discussion,  if 
carefully  read  and  digested,  would  be  of  great  help  to 
students  coming  forward  for  the  testamur  examina- 
tions. Proceeding  to  deal  with  a  number  of  points 
in  the  paper,  Mr.  Willis  observed  that  the  arrange- 
ment by  which  the  girders  spanning  the  cliamber  in 
which  the  driving  mechanism  of  the  low-lift  pumps 
was  located  were  all  rigidly  connected  to  the  girders 
in  which  the  high-lift  pumps  were  bolted,  was  an 
excellent  one,  and  one  that  should  be  adopted 
wherever  possible.    He  would  like  to  know  whether 


the  flue-cleaning  apparatus  had  been  found  thoroughly 
successful  and  efficient.  With  regard  to  the  chemical 
examination  of  the  water,  it  occurred  to  him  that  the 
nitrates  were  somewhat  high.  Was  that  due  to  the 
condition  of  the  soil  or  rock  from  which  the  water 
was  derived,  or  was  it  connected  in  any  way  with 
the  absence  of  sewage  effluent  ?  Ai  .\ldershot  and 
some  of  the  places  on  the  South  Downs  he  thought 
there  was  a  similar  absence  of  effluent.  The  device 
by  which  the  sludge  was  dihited  was  an  exceptionally 
clever  one.  They  had  been  told  that  the  main  sewage 
pumps  were  capable  of  lifting  1,(MM)  gallons  per 
minute  against  a  total  dynamic  head  of  84'15  ft. 
Would  Mr.  Waterhouse  separate  that  and  give  the 
static  head  ?  The  process  of  utilising  the  steam  from 
the  destructor  was  fairly  recognised,  but  during  the 
intervals  the  destructor  was  not  at  work  steam  came 
from  the  electricity  works.  What  was  the  charge  for 
that  ?  He  noticed  that  baths  were  provided  for  in 
the  housing  scheme.  He  had  jjersonally  always  been 
strongly  in  favour  of  every  house  having  its  own 
bath,  but  his  experience  had  been  that  in  very  small 
flats  the  baths  were  put  to  uses  other  than  that  for 
which  they  were  intended. 

Mr.  E.  Young  Harrison  (Guildford)  said  he  con- 
sidered that  both  the  council  and  their  engineer  were 
to  be  congratulated  on  the  exceptionally  good  water 
scheme  that  had  been  prepared.  iMr.  iHarrison  pro- 
ceeded to  ask  whether  consideration  had  been  given 
to  the  advisability  of  using  reinforced  concrete  for 
the  whole  of  the  reservoir  ?  In  regard  to  the  housing 
scheme,  were  the  baths  really  appreciated  ?  He  was 
glad  to  see  the  town  was  making  use  of  the  steam 
from  the  refuse  destructor,  and  in  that  connection  it 
would  be  interesting  to  know  the  evaporation  of 
water  per  pound  of  refuse  and  per  pound  of  fuel,  if 
auxiliary  fuel  were  used.  The  destructor  Iwiler,  Mr. 
Waterhouse  had  stated,  supplied  steam  for  rvmning 
the  whole  of  the  .-ewage  pumping  and  air  compress- 
ing plant,  and  was  saving  an  annual  coal  bill  of 
about  £900.  How  was  that  figure  obtained  ?  Coming 
to  the  water  undertaking,  he  considered  the  council 
had  been  well  advised  to  adopt  the  continuous  system 
of  water  softening  in  preference  to  the  intermittent 
system.  They  would  find  it  satisfactory  in  every 
way  and  cheaper.  Had  there  been  any  trouble  in 
connection  with  the  use  of  meters,  or  was  the  soften- 
ing so  perfect  that  there  was  no  deposit  ?  Were 
washers  provided  free  as  a  means  of  preventing 
waste  ?  Wliat  was  the  amount  of  lime  used  per 
l.tXX)  gallons.'  Also  what  was  the  pressure  of  water 
required  for  cleaning  the  filters  .'  Was  the  cleaning 
done  in  one  operation,  and  what  was  the  life  of  the 
filter  cloths  ? 

iMr.  H.  Collins  (Colchester)  inquired  as  to  what 
depth  the  borehole  was  lined.  He  would  have  liked 
some  details  of  the  false  bottom  which  was  used  for 
floating  the  tubes  into  position,  and  to  know  how 
this  was  removed  afterwards;  also  as  to  how  the 
grouting  up  of  the  annular  space  between  the  tutes 
and  the  chalk  was  done.  As  regarded  the  analysis 
of  the  water,  were  not  the  chlorine  figures,  as  well 
as  those  of  the  nitrates,  somewhat  high  ?  With  refer- 
ence to  the  destructor,  was  there  sufficient  heat 
value  in  the  refuse  at  all  times  of  the  year  for  steani- 
raising    purposes?     [Mr.    Waterhouse:     No.] 

Mr.  iL.  P.  Marshall  (Rangoon)  said  he  wished  to 
ask  what  was  the  consumption  per  head  of  popu- 
lation allowed  for  per  twenty-four  hours.  He  noticed 
that  the  sewage  discharge  was  1.450,000  gallons,  or 
32'2  gallons  per  head.  [Mr.  W^aterhouse :  35  gallons.] 
What  was  the  ratio  between  the  average  and  the 
maximum  draw-off  per  hour  ?  How  many  days' 
supply  service  reservoir  capacity  was  to  be  provided 
for  ?  'What  was  the  estimated  cost  of  the  2,000,000 
gallons  service  reservoir,  including  valves  and  con- 
nections, but  exclusive  of  cost  of  land  ?  It  would 
be  interesting  to  know  why  Lancashire  boilers  and  not 
Babcock  &  'Wilcox  or  Sterling  boilers  were  installed. 
He  presumed  the  old  pumping  plant  would  be  re- 
tained as  a  stand-by  in  case  of  one  of  the  new  engines 
being  laid  off  for  repairs,  and  a  breakdown  occurring 
to  the  other,  as  there  seemed  to  be  no  provision  made 
for  installing  a  third  engine  and  boiler.  With  regard 
to  the  sewage  ejector  system,  on  what  data  was  the 
sy.stem  designed,  and  what  was  the  maximum  flow 
in  gallons  per  hour  allowed  for  ?    He  noted  that  the 
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Witlow-laii^  ejeotors  weio  fitted  witli  alternating 
grur.  CouUl  Mr.  Waterhous*'  say  what  differeno* 
tills  made  in  the  inaximuni  lunnher  of  disdiarge.s 
olitained  iier  minute  from  the  ejeotors  ?  The  late 
Jlr.  Ault  in  Rangoon  ol.tained  the  following  results 
from  eje<'tor  19 — without  alternating  gear,  one  dis- 
tharg^  in  1'07  minute.^ :  with  alternating  gear,  one 
discharge  in  OGil  of  a  minute.  With  reference  to  the 
dfstruotor  works,  he  noticed  that  the  quantity  of 
refuse  destioye<l  was  2G  tons  per  day.  which  with  four 
cells  worked  out  at  65  (ons  per  cell.  This  a|)peared 
to  he  a  very  small  <>onsiunpt1on  if  the  destructov  was 
working  throughout  the  twenty-four  hours  at  its 
niaxlnuini  capacity.  What  was  the  maker's 
guarantee  ? 

Mr.  R.  S.  Henshaw  (Well.iighorough)  inquired  how 
often  the  ejector  pistons  were  cleaned  out.  Was  any 
portion  of  the  water  supply  dhlained  from  the  vicinity 
of  tlie  sewage  farm  ?  In  regard  to  private  street 
works,  wh.v  was  Norwe>;ian  grauite  specified?  Why 
not  T^icestershice  ?  [Mr.  Waterhouse:  We  cannot 
.get  it.  liesides  which  the   Norwegian  is  cheaper.] 

Mr.  P.  T.  H.^RRisoN  (I'helmsford)  said  his  expe- 
rience was  that  baths  wire,  in  the  majority  of  cases, 
appreciatetl  by  the  tenants  of  houses  in  which  they 
were  installed,  and  he  thuMght  that  ,as  time  went  on 
they  would  l>e  still  more  appreciated.  At  Uhehnsford 
they  guarded  against  tlnii  misuse  by  p'oviding  the 
li|>-up  variety.  They  hail  put  up  144  houses,  and 
had  experimented  with  hou.ses  with  and  without 
parlours,  and  he  couki  say  without  hesitation  that 
in  any  future  scheme  they  would  not  build  houses 
without  parlours^  Of  course,  that  w'as  going  to 
affect  the  cost,  but  with  the  increase  of  wages  that 
was  taking  place  an  extra  shilling  a  week  wonid  not 
be  of  such  importance  in  a  nian  in  the  future. 

Mr.  H.  A.  Cutler  (Belia>t)eaid  he  had  been  struck 
by  Mr.  Waterhonse's  iiroimsal  to  take  steam  from 
the  electricity  works  when  the  destructor  hapi'>ene<l 
to  [>e  under  repair.  Thai  seemed  a  rather  doubtful 
expedient,  because  there  might  come  a  time  when 
the  ele<'tr>ity  works  wnnld  require  all  their  steam 
for  their  own  purposes. 

Mr.  T.  Bowes  (Herts)  asked  it  paper  was  collected 
separately  from  the  ordinary  refuse  ?  [Mr.  Water- 
house:   No.] 

Mr.  F.  Roberts  (Worlhiug),  dealing  with  the  ques- 
tion of  clinker,  said  he  had  sold  none  of  this  material 
for  years,  except  under  picssure.  All  they  had  was 
ii.sed  in  making  tarred  eiinker  roads,  of  which  they 
had  al>out  13  miles  at  tlu'  present  time.  The  colour 
was  the  worst  part  of  these  roads,  but  their  wearing 
quality  was  good,  and  tliey  were  doing  very  well. 
one  road  taking  all  the  traffic  from  Brif-diton.  The 
cost  of  cleansing  was  le.-sened,  and  the  work  could 
lie  done  by  the  most  feeble  of  tlieir  men,  so  that, 
altogether,  they  were  well  satisfied  with  the  results. 
The  co.st  worked  out  at  about. Is.  2d.  per  yard  laid 
complete.  .. 

Mr.  R.  J.  Jenkins  (Portsmouth)  having  contributed 
some  remarks  upon  the  depth  at  which  the  water 
was  pumped  from  the  boreholes,  the  discussion  was 
closed  b.v  the  President,  who,  dealing  with  the  com- 
ments made  in  regard  t'>  the  absence  of  a  sewage 
effluent,  asked  Afr.  Waterhonse  to  state  the  distance 
from  tlu'  borehole  of  the  water  supply  to  the  farm. 
That,  he  thought,  would  sati.sfactorily  dispose  of  any 
doubt  as  to  the  purity  of  the  supply. 

Mr.  Waterhouse  intimated  IJiat  he  proi)Osed  to 
reply  in  writing  to  the  points  raised  by  the  various 
speakers.  A  copy  of  this  is  to  be  siqiplied  to.  and 
will  duly  appear  in.  Tin;  Surveyor. 

WORTHING    MEETING. 

A  meeting  of  the  Tn-titution  of  Municipal  and 
County  Engineers  will  1h  held  in  the  South-Eastern 
District,  at  Worthing,  on   Saturday,  October  28th. 


Society  of  Engineers.-  Vi  the  ordinary  meeting  of 
iln'  Soiiety  of  Engine<-i-^.  to  be  held  at  the  apartments 
of  the  Geological  Society.  Burlington  House,  Picca- 
ddly,  W.,  on  Monday.  December  lltli,  commencing 
at  3  p.ra.,  two  papers  dealing  with  the  sources  of 
minerals  and  mineral  ores  required  in  the  engineer- 
ing industry  of  the  United  Kingdom  will  be  presented 
for  discussion.  As  tlu-  subject  for  discussion  is  of 
exceptional  interest  at  tlie  present  time,  and  a  large 
iiiimber  of  eminent  engineers  and  metallurgists  will 
b-  invited  to  attend,  the  council  have  decided  to  throw 
the  meeting  open  to  the  public  by  tickets,  which  may 
be  obtained  (gratis)  uii  application  to  the  secretary, 
17   Victoiia-stieet     S.W. 


ROAD  TARRING. 


A   SOMERSETSHIRE    PROTEST. 

At  the  meeting  of  the  Somerset  County  Council 
last,  week  Mr.  Kidnei-  raised  a  strong  protest  against 
the  way  in  wliich  roads  were  now  made.  Every- 
thing, he  said,  was  now  being  done  for  the  motorist, 
with  the  result  that  main  and  other  roads  were  now 
dangerous  to  horses.  He  believed  this  danger  was 
a  hindrance  to  the  breeding  and  keeping  of  horses. 
Tarring  steep  gradients  was  one  of  the  crying  evils 
of  the  day,  and  the  county  surveyor  should  take  a 
turn  oil  horseback  over  the  roads  he  is  making. 

Mr.  Baker  and  other  members  joined  in  the  protest. 

Colonel  Kirkwood,  replying,  said  the  matter  of 
tarring  the  roads  hail  been  well  thrashed  out  by  the 
council.  The  system  Iniil  resulted  in  a  considerable 
saving. 

Mr.  T.,  H.  Pearee  meulioiied  that  a  new  process 
had  been  tried  at  Long  Ashton.  It  had,  however, 
proved  most  dangerous,  a  neighbour  having  iuforinecl 
him  that  forty  horses  had  fallen  on  the  road  in  a 
fortnight. 

It  was  understood  that  the  matter  should  liave  the 
attention  of  the  CouiiIn    Works  Conniiittee. 


GRANITE   TAR-MACADAM    ON   CHESTER    COAST 
ROAD. 


Mr.  William  Junes,  engineer  and  siirvey<n'  to  the 
council  of  Colwyn  Bay  and  Colw.yii.  has  had  prac- 
tically the  whole  of  tlie  section  of  the  Holyhead  to 
Chester  main  coast  road  within  his  district  laid 
with  granite  tar-macadani.  The  new  tramway  widen- 
ing on  the  portion  of  the  road  leading  to  Old  Colwyn. 
and  the  new  tramway  track  and  the  margins  tberelo 
have  been  laid  with  the  same  material. 

The  whole  of  the  work  has  teen  executed  by_the 
hriii  of  Messrs.  William  Shepherd  &  Sons,  Limited, 
of  Rochdale,  who,  we  understand,  are  now  busily 
engaged  in  road  const inction  work  for  the  Goveirn- 
iiieiit  in   vnrious   brandies  of  the  services. 


Timber,  Plywood  and  Woodwork. — We  would  direct 
the  attention  of  our  readers  to  the  full-page  adver- 
tisement of  Messrs.  C.  Jennings  &  Company,  of 
Pennywell-road,  Bristol,  which  apjieariid  in  our  issue 
of  last  week.  The  infoiniation  given,  in  the  advertise- 
ment should  be  of  the  greatest  value  to  all  users  of 
tinil>er,  plywood  or  woodwork.  We  understand  that 
the  firm  are  prepared  to  answer  any  questions relatim: 
to  the  materials  of  which  particulars  were  supiilied, 
or  furnish  juices  delivered  to  any  part  of  the  world, 
either  of  goods  ineulioned  in  the  aniiouiM-cment  or  of 
others  not  included  in  it.  They  inform  us  that  they 
hold  stock  at  their  branches  and  warehouses  at 
Porthcawl  (South  Wales),  Leyland  and  Pemliroke 
Dock,  Leice.ster,  iSwansea,  Hull,  Liverpool,  Man- 
cliester,  Newcastle  and  other  places,  ami  will  be 
pleased  to  receive  inquiries. 

Swimming-bath  Water  Purification  at  Motherwell.— 
The  opeiiini;  took  place  OH  the  5tli  inst.  of  jniblic 
baths  wliicli  have  been  erected  by  the  corporation  of 
Motherwell  at  a  cost  estimated'  at  £10,(X)0.  The 
.scheme  was  designed  and  carried  through  by  Mr. 
\.  Victor  Wilson.  Motherwell,  and  comprises,  in 
addition  to  a  large  swimming  pond,  eleven  slipper 
baths,  foot  baths,  and  sprays  for  u.?e  of  bathers 
before  entering  tlie  pond,  together  with  odicc  and 
lavatory  accommodation.  The  swimming  bath  water 
is  filtered,  and  the  plant,  which  has  been  inslallecl 
by  the  "Turn-over"  Filter  Company,  39  Chiclie.^ler- 
.street,  Belfast,  can  handle  the  whole  contents  of  the 
pond  in  less  than  six  hours.  The  convener  of  the 
Baths  Committee,  ex-Bailie  M'Kendrick,  in  declaring 
the  buildings  ojien,  said  that  those  present  had  a 
very  good  demonstration  of  what  the  filtration  plant 
could  do.  The  pond  had  been  filled  ten  days  ago 
with  unfiltered  water.  It  stood  for  some  time,  and 
owing  to  the  dust  and  lime  which  found  its  way  into 
it  became  so  thick  that  it  was  quite  impossible  to 
see  the  bottom  of  the  [jond  at  the  deep  end.  They, 
of  course,  intended  to  empty  the  pond  and  refill  it 
with  fresh  water.  The  engineer  in  charge  of  the 
plant  arrived,  however,  and  advised  them  to  leave 
the  water  so  as  to  show  what  his  plant  could  do  in 
the  way  of  filtering.  They  acted  on  his  advice,  and 
all  could  see  the  result  in  that  fine  pond  of  clear 
water. 
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TOWN  PLANNING  INSTITUTE. 

ARRANGEMENTS    FOR    1916-17    SESSION. 

-Meetings  ol   the  I'nwn  Plcinning   Institute   for   the 
1916-17  session  have,  we  are  informed  by  the  secre- 
tary, Mr.  Alfred  R.  Potter,  lieen  arranged  asunder:^ 
Nov.  !(».—"  Town  .Planning    in   Wales,    with    Special 
Referent'*?     to     the     Development   of    Hilly 
Sites,"  by  T.  Alwyn  Lloyd  (member). 
Dec.    8.—"  Housing     and    Town    Planning    Require- 
ments at  tlie  End  of  the  War,"   by   Coun- 
cillor Harrisiin   Barrow  (associate). 
Jan.    5.— "  ANew  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    m.a.,    a.r.i.b.a. 
(member),  and  S.  A.  Kelly,  f.s.i.  (member). 
Feb.    9.—"  Monumental  Memorials  and  Town  Plan- 
ning,"   by   Prof.    S.    D.    Adsbead,    f.e.i.b.a. 
(member). 
Mar.  23.— "  Road  Construction  and  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
W.  Rees  Jeffries  (hon.  member). 
,\pril  2«_).— "  Town    PUinning    in-   .South     India,"     by 

H.   V.   Lanchester,   f.b.i.b.a.   (member). 
June   1.— "Draft  Act,  with  respect  to  Planning  and 
Regulating    the    Use    and    Development    of 
Land     for     Building    Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada,"    liy   Thomas   Adams,    f.s.i.    (past- 
Ijresident). 
In   each  case   the  cliair  wiU   be  taken   at  6  p.m.. 
and    due    notice    will    be    given    as    to    the    place   of 
meeting. 


APPOINTMENTS  VACANT. 

Official  and  similar  advbrtisbmbnts  received  op  to  4.30  p.m. 
on  thdesdais  will  be  inserted  in  the  following  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thk  Sdkvbtor  office  by  noon 
on  WEDNESDAYS  (0  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by   letter.  

FOREMAN    AND    STEAM    ROLLER    DRIVER.— 

Octotier  23rd.— Kingswood  Urban   District  Council.— 
The   Surveyor,   Council   Offices,   Kingswood,   Bristol. 

SURVEYOR  OF  HIGHWAYS.— October  23rd.— 
Mailing  Rural  District  Council.  £200  per  annum.— 
Mr.  Frederick  J.  Allison,  clerk.  West  Mailing,  Kent. 

ROAD  '  FOREMAN.— October  24th.— Leatherhead 
Urban  District  Council.  38s.  per  week.— Mr.  S.  E. 
Drake,  surveyor.  Council  Offices. 

CHIEF  ENGINEER.— October  25th.— Dublin  Port 
and  Docks  Board.— The  Secretary,  Port  and  Docks 
Board  Office,  Dublin. 

TECHNICAL  CLERK.— October  28th.  —  Harrogate 
Water  Committee.- Mr.  Arthur  S.  West,  water  engi- 
neer and  manager. 

ASSISTANT  COLLECTOR.— October  28th.— Harro- 
gate Water  Committee.— M^-,  Arthur  _S.  West,  water 
engineer  and  manager. 

CLERK.— October  28tb.— Harrogate  Water  Com- 
mittee.— Water  Office,  7  Haywra-crescent,  Harrogate. 

SURVEYOR'S  TEMPORARY  ASSISTANT.— Octo- 
l)er  30th.-^East  and  West  Molesey  Urban  -District 
Coimc.il.  £100  per  annum. — Mr.  J.  Stevenson,  sur- 
veyor. Council  Offices,  East  Molesey,'' Surrey. 

SURVEYOR.— October  31st.— Littlehampton  Urban 
District  Council.  £220— £300  pef  annum.— Mr.  A. 
Sheliey,  clerk,  (Littlehampton. 

SURVEYOR.— November  1st.— For  tlie  Justices  of 
the  Blackheath  Division.— -Clerk  to  the  Justices. 
London  County  and  Westminster  Bank  Chambers, 
2  Church-street,   Greenwich,   S.E. 

TEMPORARY  JUNIOR  ASSISTANT.  —  Somerset 
County  Council.  £80  per  annum.— Mr.  Gordon  R. 
Folland,  acting  county  surveyor.  Wells,  Somerset. 

TEMPORARY  CLERK.— Somerset  Coimty  Council. 
£110  per  annum.— Mr.  Gordon  E.  Folland,  acting 
county  surveyor.  Wells,  Somerset. 

TEMPORARY  DIVISIONAL  SURVEYOR.— Somer- 
set County  Council.  £115  per  annum.— Mr.  Gordon 
R.  Folland,  acting  county  surveyor,  Wells,  Somerset. 

CHIEF  CLERK.— Public  Health  Department  of 
the  Devon  County  Council.  £150— £180  per  annum. 
— County  Medical  Officer,  14  Bedford-circus,  Exeter. 


ENGINEERING    ASSISTANT.— Mr.    H.   T.    Wake- 
am,  county  engineer,   Guildhall,  Westminster,  S.W. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
ON  thdesdavs  will  be  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

SHEFFIELD.— Novemlver  7th.— For  the  erection  of 
a  fitter's  shop,  for  the  Electric  Supply  Committee.— 
The    Offices,    Commercial-.street,    Sheffield. 

WIMBLEDON. — For  a  corrugated  iron  building 
having  a  floor  area  of  about  2,266  ft.,  for  the  cor- 
poraticin. — Boro\igh  Surveyor,  Town  Hall. 

Engineering:   Iron  and  Steel. 

BRIDGNORTH.— t)ctober  23rd.— For  providing  and 
laying  about  210  yds.  of  3-in.  cast-iron  water  main, 
for  tlie  corporation.— iThe  Borough  Surveyor,  Town 
Hall. 

EGREMpNT.— October  23rd.— For  the  supply  of 
500  yds.  of  1-in.  galvanised  steam  strength  water 
riipes,  and  cutting  trench,  for  the  urban  district 
council. — Mr.  J.  Cowan,  .surveyor,  Town  Hall,  Egre- 
mont. 

BARKING.— October  atth.— For  the  repair  and 
painting  of  a  bascule  bridge,  for  the  urban  district 
council.— Mr.  R.  A.  Lay,  acting  surveyor.  Public 
Dfflces,  Barking. 

MANCHESTER.— October  24th.— For  the  supply  of 
hard-drawn  copper  trolley  wire,  for  the  Tramways 
(Committee.— Mr.  J.  M.  McElroy,  general  manager. 
Corporation  Tramways,  55  Piccadilly,   Manchester. 

BOLLINGTON.— October  31st.— For  putting  down 
a  borehole,  for  the  urban  district  council. — Mr.  6. 
Knight,  clerk.  Council  Offices,  Bollington,  near 
Macclesfield. 

NEW  ROMNEY.— November  1st.— For  the  supply 
of  posts  and  wire  fencing,  for  the  corporation. — Mr. 
W.  Lamacraft,  town  clerk,  New  Romney,  Kent. 

DORSET. — November  6th.  —  For  repairing  and 
widening  the  Creekmore  Bridge,  for  the  county 
<'Ouncil. — County  Offices,  Dorchester. 

JOHANNESBURG.— December  15th.— For  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council. — Messrs.  E.  W.  Carling  &  Co.,  St.  Dunstan's- 
buildings,  St  Dunstan's-hill,  London,  E.C. 

TAUNTON. — For  the  ^supply  of  old  cast-iron  pipe, 
water  or  gas,  or  slightly  defective  new  pipe. — Mr.  T. 
Goldsworthy-Cruinp,   district   surveyor,   Taunton. 

Roads. 

PETWORTH.— October  23rd.— For  steam  rolling 
and  scarifying  the  roads,  for  the  rural  district  council. 
—Mr.  E.  H.  Staffurth,  clerk. 

LEWISHAM.— October  24tli.— For  the  supply  of 
i-in.  crushed  ballast,  for  the  borough  council. — ^The 
Bor'ough  Surveyor,  Town  Hall. 

BEACONSFIELD.— October  25th.— For  the  supply 
of  1,000  tons  of  2J-iii.  and  IJ-in.  broken  granite,  for 
the  urban  district  council. — Mr.  H.  T.  Smith,  surveyor, 
Council  Hall,    Beaconsfield. 

NORFOLK.— November  1st.  —  For  the  supply  of 
granite  for  a  year,  for  the  county  council. — Mr.  W. 
W.  Gladwell,  county  surveyor.  The  Shirehouse, 
Norwich. 

M.\DRID. — November  7th. — For  the  construction 
and  maintenance  of  granite  pavements. — Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73 
Basinghall-street,  E.C. 

Sanitary. 

WALLINGFORD.- October  25th.— For  tlie  con- 
struction of  sedimentation  tank,  three  storm-water 
tanks,  a  storm-overflow  chamber,  sludge  pump- 
liouse,  sludge  area,  various  lengths  of  effluent  car- 
riers and  pipe  connections,  and  levelling  lands  and 
other  works,  for  the  rural  district  council.— Mr.  G. 
Midgley  Taylor,   Caxton  House,  Westminster,   S.W. 

BARCELONA.— October  27th.— For  street  drainage 
and  sewerage  works,  for  the  municipality. — Com- 
mercial Intelligence  Branch  oi  the  Board  of  Trade, 
73  Basinghall-street,  E.C. 
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U    i^    A    T^  \>f    A    l^TM/^  REINFORCE     CONCRETE     ROADS     WITH 

IVUi^U      MAlVlINUr.     EXPANDED     METAL. 


EXM'Jl  TH  SEA  DEFENCE  WORKS.    Eximndod  Steel- Concrete  Slope  and  Roadway.     Loiitith.  1  milo  ;   total  width  ..f  Koadway,  H.'^  feet. 
Mr.  Samck-l  HurroN.  Urban  District  Couucil  Eiigiuoer  oiid  Surveyor 

THE      EXPANDED       METAL      COMPANY,       LIMITED 

(Patentees  and   Manufacturers  of  Expanded   Metal). 
Head   Office  :     YORK    MANSION.    YORK     STREET,    WESTMINSTER,    LONDON,    S.W. 

Worhs  !    STRANTON     WORKS.    WEST     HARTLEPOOL. 


For 


all     types 

of 
Vehicles 


to  suit  Public 

Works    requirements. 


Telephone  : 
Hop    3«9    &   370. 


STRAKER  =  SQUIRE    (1913,    LTD., 

56— NELSON     SQUARE-56 

BlacRfriars,    LONDON,    S.E. 


Telegrams  : 

"  Rhomboidal,  Friars, 

London." 
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Miscellaneous. 

HERTFORD.— Octol)or  21st.  — For  tlie  .supply  of 
water  fitting.'^,  brooms,  shovels,  and  slop  scoops,  for 
the  corporation. — The  Borough  Surveyor,  The  Castle, 
Hertford. 

WARRINGTON.— October  SOth.— For  the  supply  of 
.seoond-hand  iS.H.  bags,  for  the  Sanitary  Works  Coni- 
niittee.— ^T3ie  Manager,  Longford  Depot,  Warrington. 

RHONDDA.— October  30th.— For  the  supply  of 
stoneware  pipes,  bass  liropnis,  rotary  brushes,  picks, 
.^hovels,  road  scrapers,  tools,  iron  castings,  street 
gratinjis,  manhole  covers,  paving,  kerb,  channel, 
jjitching,-  Portland  cement,  macadam,  granitt 
macadam,  limestone  macadam,  and  tarred  ii 
for  the  urban  district  council.— Mr.  E.  II. 
engineer  and  survi>-«ir,  Counc  I  Ofhcos, 
Rhondda.  Wales. 


•adau 
Barbii 
Tciitr. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  SrRVBYOB  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


t  Beoommended   (or  acceptance. 


*  Accepted. 

rORIUNGlI.\M.  KSSKX.— For  new  filter  beds  on  beludf  ... 
MeH.si*s.  Kynocli,  Liniitetl,  e.xplosive  manufacturers.  Bir- 
mingham.— Mr.  S.  .\.  Hill-Willis,  engineer  for  the  works 
Ihy  permission  nf  Tilbury  Urban  District  Council). 
Quantities  by  the  enerineers  : — 
S.    E.    Moss.    Southenil-on-Sea  £612 

W.     lies.    Sonthen.l-on-Sea         ...  .585 

Horsema!)   A-   Son.   (I  rays  ...  504 

W.   &  V:   FreTK'h.    Biicl<lnnsl    Hill-  471 


MEETINGS. 

Secetarias  anil  others  will  oblige  by  sending  early  notice  ol 
dales  ol  forthcoming  meetings. 

OCTOBER. 
20.— Institution  of  Mechanical  EnRineers :  I'aper—"  Trials 
on  a  Diesel  Engine,  and  Application  of  Energy 
Diagram  to  Obtain  Heat  Balance"— by  the  late  Lieut. 
Trevor  Wilkins.  M.si'..  to  be  presented  by  Prof. 
Burstall,  Birmingham.  Institution  of  Civil  Engiueei-s. 
fi  p.m. 


24. — Institution  of  Civil  Engineers :  Sir  John  Purser  Griffith, 
M.A.I..  M.iNST.c.E..  on  "  The  Development  of  Appliances 
for  Handling  Raw  Materials  and  Merchandise  at  Ports 
and  Other  Large  ('entres  of  Traffic  "  (James  Forrest 
Lecture).     5. .30  p.m. 

NOVEMBER. 
10.— Town    Planning    Institute :    Mr.    T.     Alwyn    Lloyd    on 
"  Town  Planning  in  Wales,  with  Special  Reference  in 
Development  of  Hilly  Sites." 
13. — Surveyors'     Institution  :     President's     opening    address. 
5  p.m. 

DECEMBER. 
8. — Town   Planning    liistitnte  :  Councillor  Harrison   Barrow 
on  "  Housing  and  Town  Planning  Keiiuirements  at  the 
Eiul  of  the  War."      fi  p.m, 


APPOINTMENTS    OPEN, 

T  ITTI.KH.V.Ml'ToX  THBAX  DISTRICT 
-L'  t'oLNCIL. 

SITRVEYOR. 

'I'lic  Urban  Distiict  Council  require  the  services  of 
a  qualified  Surve.vor  to  supervise  the  Waterworks  and 
Higliways  and  ijerforni  the  usual  duties  of  a  Town 
Surveyor,  .\pplicants  must  be  able  to  control  and 
supervise  workmen  and  keep  proper  accounts,  pre- 
liare  estimates,  &c. ;  to  devote  whole  time  to  the 
duties.  Commencing  salary  .£22().  rising  ElO  annually 
to  £3(X).  with  office  provided.  Init  no  <'leriLal 
a.ssistance. 

Applications,  stating  a,u;e,  v.\pe:icnce,  and  accom- 
panied l)y  copies  of  three  recent  testimonials,  to  bo 
.sent  to  me  not  later  tlian  31st  October,  1916. 

I'ersonal   canvassing  will  disqualify. 
A.  SHELLEY, 

Clerk   to   the   Council. 

Litll.'liampton 

October   16,   lillG.  (3,1.33) 

rpi-niPOllAlTY  Cl.EllK  i-o(|uii'ed  (ineligible  for 
-*-  military  service)  ;  previous  municipal  experience 
desirable.  Apply,  giving  full  particulars  of  j^resent 
employment  and  salaiy  required,  to  the  Surveyor, 
Erith  "Urban  District  Council.  (3,129) 


BRABY'S 
AUTOMATIC      FLUSHING 


TANKS. 


SIMPLE. 


RELIABLE. 


FREDK.  BRABY  &  GO.  Ltd., 


Illustrated  Price  List  on  application. 

352   to  364  EUSTON    RD.,    N.W. 
IDA     WORKS,     DEPTFORD,     S.E. 


LONDON&  " 
LANCASHIRE 

FIRE 

V  INSURANCE  company; 

UP 


FIRE. 

Consequential    Loss. 

ACCIDENTS. 


BUROVARV. 

■  MPLOYERS' 


MOTOR     CARS 
LIABILITY. 


MARINE. 

Insuranoe  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN. 


Het<  Olllcci 


(45  DUE  STREET.  LIVERPOOL. 
'  ISS  LEADENHALL  STREET.  E.t 


r 


^!|5i^S  Requisites 


of  every  description,  including  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  'Valves,  Specialities  as 
illustrated,    and      Road  -  roller    .Stores         .         .         .         . 

for    Borough    Engineers    and 
Surveyors.    

We  can  supply  YOUR  rcciuirements  promptly  and  at 
reasonable  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  C.\T.\LOGU,E  will  be  gladly 
.sent    upon     receipt    of    apjilicalion    on    business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street,     London,     S.E. 


"  Peiiberlhy  "  Automatic 
CELLAR  DRAINER  for 
"ug  "  flood  "  troubles. 


"Penberthy"    INJECTORS, 

Automatic  and  Autopositive. 

for  high,    medium,    or    low 

pressure  boiler  feeding. 


J 


The  Surveyor 


Bnb  (l^unidpal  anb  (Tount^  Enatneer. 


Vol.  L. 


OCTOBER  27,  1916. 


No.  1,293. 


Minutes  of  Proceedings. 


A  Building  Line 
Difficulty. 


'I'lir  ol)jec't  of  see.  ;i  of  the 
I'liblir  Health  (Buildings  in 
Streets)  Act,  1888,  is,  of  coui-se, 
to  enable  the  local  authority  to  exercise  some 
control  over  the  line  of  buildings  in  streets.  It 
wa.s  apparent,  however,  from  the  first  that  tlie 
section  is  defective  to  this  extent,  that  it  d(X's  not 
enable  the  authority  to  lix  a  building  lino  for  the 
eiu-liest  buildings  in  a  neu  street,  and  that  these 
nirt\'  really  fix  the  line  for  tlie  rest  of  the  street. 
Jn  addition  to  the  ditfieiilties  arising  from  tliis 
inherent  defect,  otiiers  liave  fiT>m  time  to  time 
arisen  in  the  jiractica!  ajiplication  of  the  enact- 
ment, owing  to  the' interpretation  wliicii  tlic  Courts 
have  put  upon  it  in  particular  circnmstsinces.  In 
Rr,rni^f/,',rj>r  Local  li„i,r,l  v.  Hiifhrliffr  (CA  .1.1'., 
421),  for  instance,  a  liousi  (which  we  will  call  15) 
\\  as  in  course  of  erection,  its  front  main  wall 
b.iving  l)een  raised  to  a  height  of  5  in.  above  the 
ground.  On  a  site  some  -'iiM)  ft.  or  100  ft.  distant, 
on  the  same  side  of  tiie  street,  another  house 
(which  we  will  call  .\ )  was  commenced,  and 
brougiit  forward  0  ft.  nearer  the  road  than  li.  But 
it  was  held  that  the  election  of  .\  did  not  con- 
stitute m\  offence  under  the  section  for  tlie  follow- 
ing reasons — viz.  :  (1)  'Ihat  the  words  "  iiouse  on 
either  side  thereof  "  mean  a  house  "  within  some 
degree  of  proximity,  "  and  not  one  standing  "some 
considerable  distance  away  ";  and  (2)  that  tiiere 
wa.s  no  front  main  wall  of  B  in  existence  when  tlie 
erection  of  A  wius  commenced. 

It  would  apjieai-  to  result  from  this  decision  that 
a  Iniilder  who  wishes  to  evade  the  .Vet  has  only 
eitlier  to  select  a  site  at  a  sufficient  distance  from 
the  house  that  fixes  the  building  line,  or  to  eoiii- 
menee  the  erection  of  his  building  while  that 
house  is  still  in  an  ineipient  stage,  and  i)ef'ore  its 
front  main  wall  has  hi  en  raised  to  a  sufficient 
height  to  be  visible  to  thi:  eye  of  tiic  law.  It  is 
true  that  it  may  not  be  always  |)racticable  to 
adojit  either  of  these  courses,"  also  that  the  ruling 
is  distinctly  vague  as  to  w  hat  distance  will  suflice 
on  the  one  hand,  (-r  what  height  on  tlie  otlier. 
But  it  is  within  our  knowledge  that,  for  this  very 
reason,  it  may  sometinies  be  a  source  of  con- 
siderable embaiTassment  to  a  local  authority, 
especially  as  respects  tlic  latter  priint.  In  a  ca.se 
which  has  been  recently  brought  to  our  know- 
ledge plans  were  submitted  rrf  an  intended  l)uild- 
ing  coming  right  up  to  the  line  of  the  street.  At 
this  time  the  nearest  building  on  f)nc  side  of  the 
site  was  some  GiiO  ft.  distant;  but  plans  iiiwl  lieen 
approved  of  anotlier  intended  building  on  tlic! 
otlier  side,  some  40  ft.  distant  only,  and  set  back 
15  ft.  from  the  street.  Some  short  time  after- 
wards the  foundations  r>f  the  latter  building  were 
put  in,  and  its  front  main  wall  was  raised  at  the 
corners  to  4  ft.  10  in.  and  1  ft.  8  in.  respectively, 
though  the  intervening  space  was  not  filled  in.  In 
the  meanwhile  the  month  for  apjiroval  or  dis- 
apjiroval  of  the  plans  of  the  first-mentioned  build- 
ing had  expired,  and  the  local  authority  had  passed 
a  resolution  that  they  were  of  opinion   that   the 


bringing  forward  of  th,-  building  to  tlie  street  line 
would  create  a  serious  danger  to  the  public,  and 
requesting  the  owner  to  set  back  to  the  line  of  the 
second  building — viz.,  15  ft.  Notice  of  this  reso- 
lution \va.s  given  to  the  owner;  but,  having  regard 
to  the  decision  in  tlie  Ravensthoqie  case,  it 
remains  to  be  seen  whether  the  Act  can  be 
enforced,  however  obvious  it  may  be  to  the  plain 
man  tiiat,  /xire  legal  tecJiniciUities,  the  jiroposcd 
building  Would  be  conspicuously  wilhiii  tlie  mis- 
chief aimed  at   ii\    this  enactment. 


The 

Activated  Sludge 

Process. 


.Mtlhingh  We  understand 
lli.ii  this  ])rocess  is  now  in 
operation  on  a  large  scale  in 
two  other  places  in  this 
ronntiy,  it  is  fioiii  Manchester,  where  it  origi- 
nated, that'  details  as  1o  the  results  obtained  a.rc 
pulilislied,  and  among  tlie  latest  there  are  one  or 
two  features  of  considerable  interest.  It  will  be 
noticed  from  the  extracts  taken  from  tlie  last 
annual  report  of  the  Manchcvster  Rivers  Depai-t- 
nient,  printed  on  another  page,  that  the  possi- 
bility of  effec'ting  improvements  in  the  design  of 
the  large  tank,  which  has  been  in  op'eration  for 
some  time,  has  been  recognised  and  acted  upon, 
and  tile  results  will  lie  fortlicoiiiiing  in  due  co'urse. 
We  think  it  will  bi'  hniiid  that  much  can  be  done 
in  this  direction,  inu'ticiilarly  in  the  arrangements 
for  settling  out  the  matters  in  suspension  in  the 
final  effluent  and  in  the  retention  and  removal  of 
the  activated  sludge.  Another  interesting  feature 
of  the  report  is  the  description  of  the  results 
obtained  witii  a.  jmrely  domestic  sewage  at  the 
^^'itilington  W(jrks.  It  was  obvious  that  the  effect 
of  llu'  treat inenti  In-  tliis  process  of  the  strong  trade 
sewage  at  Davyhulme  could  not  afford  any 
criterion  as  to^  what  effect  it  would  have  upon  a 
more  amenable  sewage  which  does  not  receive 
trade  wastes.  It  has  always  appeared  to  us  to  be 
one  of  the  sjiecial  advantages  of  this  process  that 
it  could  be  adjusted  witiiout  difficulty  to  produce 
a  greater  or  lesser  degree  of  purification  as  might 
be  required  to  satisfy  vaiwing  conditions  at 
different  ])laces.  It  is  now  definitely  stated  that, 
if  a  highly  nitrified  cfifluent  is  not  required, 
satisfactory  iiurification  can  be  inaintaiiied  with 
a  considerahly  less  aeration  period  at  consequently 
lower  cost,  and  thus  it  is  clear  that  in  a  number 
of  jdaces  wlua-e  the  diluting  water  in  the  stream 
into  which  the  effluent  is  discharged  is  of  such  a 
volume  and  t|Uality  that  a  highly  nitrified  effluent 
is  not  necessary,  the  degree  of  purification  can 
be  adjusted  to  meet  tlie  case.'  This  is  extremely 
inqiortant  where  the  \Tilum©  of  water  in  the 
stream  varies  with  the,  seasons  of  the  .year. 
During  the  fe\\'  weeks  in  the  year  \y\ien  the 
stream  is  at  its  Jowcst  level  the' effluent  can  be 
purified  to  tiie  highest  degree,  but  during  the 
rest  o|  the  year  a  great  saving  can  be  effected  by 
reducing  the  period  of  aeration  when  the  volume 
(xf  water  in  the  stream  is  high.  In  fact  there  is 
no  reason,  so  far  as  we  can  .judge  at  present,  why 
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the  period  of  aeration  should  not  be  varied  exactly 

in  inverse  proportir)n  to  the  volume  of  water  in 

the  river,  so  that  the  process  would  be  controlled 

by  the  flow  of  water  in  the  stream.     We  think 

it"  will  be  acknowledged  that  this  would  be  the 

most  scientific  method  of  operating  any  sewage 

purification  works,  and  that  the  activated-sludge 

process  renders    tlie  adoption  of  such  a  method 

possible. 

)(  »  * 

Writing  under  this  heading 
in  our  issue  of  October  13th,  we 
were  able  to  give  some  further 
particulars  of  considerable  general  interest  in  con- 
nection with  the  case  of  the  MetropoUtan  Water 
Board  V.  Did-,  Kerr  li-  Co.  We  then  intimated' 
that  the  learned  judge  who  tried  the  case  in 
giving  his  decision  said  that  he  would  give  his 
reasons  at  length  on  a  future  occasion,  and  this 
he  has  now  done.  It  will  be  remembered  that 
tlie  plaintiffs  claimed  a  declaration  that  a  con- 
tract for  two  reservoirs,  which  the  defendants  had 
agreed  to  construct,  was  still  in  existence,  and 
that  the  defendants  were  bound  to  cairy  it  out. 
They  also  claimed  a  declai-ation  that  they  were 
entitled  to  certain  [ilant  and  materials  brought 
on  the  site  of  the  works  by  the  defendants,  and 
they  asked  for  an  injunction  to  prevent  their 
removal  and  sale.  The  defence  was  that  the 
Ministry  of  Munitions  hivd  required  the  defendants 
to  cease  work,  and  that'  the  contract  had  become 
illegal  and  impossible  of  jierformance,  and  was 
therefore  at  an  end.  The  decision,  already  given, 
was  to  the  effect  that  the  contract  was  not 
abrogated,  and  that  the  materials  and  tools 
brought  on  to  the  sit©  became  the  limited  property 
of  the  board,  to  whom,  however,  the  defendants 
Mere  not  bound  to  repa.y  the  proceeds  of  the  sale, 
because  in  disposing  of  it  they  were  acting  as 
agents  of  the  Ministry  of  Munitions.  The  first 
part  of  the  decision  was  based  on  the  principle, 
laid  down  by  the  House  of  Lords,  that  the  proi)er 
,  thing  to  do  in  such  cases  was,  as  far  as  possible, 
'  to  ascertain  the  intention  of  the  parties  from  the 
terms  of  the  contract  itsel'f.  In  this  case  his 
lordsliip  was  of  opinion  that  the  intention  of  the 
jiarties  was  to  enable  tlie  engineer  of  the  plaintiffs 
to  extend  the  time  for  performance  to  every 
possible  event  which  might  delay  the- completion 
of  the  contract,  including  the  intervention  of  the 
Ministry  of  Munitii>ns.  He  also  held  as  a  fact 
that  the  contract  had  not  been'  frustrated  or  its 
conqiletion  rendered  physically  impossible  or  com- 
mercially impractical)!e.  The  latter  question  was 
purely  one  of  fact,  and  he  did  not  consider  that 
the  object  of  the  contract  would  be  frustrated 
merely  by  delay  caused  by  the  length  of  the  war. 
He  held' that  the  plaintiffs  were  , entitled  to  the 
plant,  tools,  and  materials  on  the  authority  of 
Hurt  V.  Porfhijdiii  Ilarhour  i'onijiavi/,  Limited, 
and  on  the  construction  of  clause  10  of  the  con- 
tract; but  as  to  tlie  jjroceeds  of  the  sale  of  the 
plant  under  the  instructions  of  the  Ministry  of 
^Munitions  he  held  that  tlic  defendants  were  not 
liable  either  to  pay  the  jirweeds  of  the  sale  to  the 
]ilaintiffs  or  to  pay  damages  for  the  removal  of 
the  plant,  so  far  as  they  acted  as  the'  Ministry's 
agent,  as  he  found  they  had  done. 


Eastbourne 

and   its 
Street  Trees. 


Tlie  discussion  at  the  East- 
iiiau-ne  Town  Council  on  Monday 
on  tlie  pro])osal  to  remove  a 
certain  number  of  the  trees  in 
Devonshire-place  raises  a  question  upon  which 
o])inions  are  ven-  much  at  variance.  The  sugges- 
tion was  to  do  away  with  alternate  trees  in  the 
street  on  the  groimd  that  the\'  Jiad  been  getting 
too  thick,  thereby  shutting  out  the  light.  Accord- 
ing to  the  mayor,  medical  men  of  experience  had 
urged  that -"  something  should  be  done,"  and  a 
councillor  asked  that  the  matter  should  be  con- 
sidered   fi-om    the    autunm  view    instead    of    the 


spring  standpoint.  Decayed  vegetation,  he  said, 
in  the  form  of  fallen  leaves  was  not  conducive  to 
health.  It  is  easy  to  exaggerate  this  aspect  of 
the  matter,  but  all  the  same  it  must  be  conceded 
that  autumn  leaves  need  not  be  as  abundant  as 
in  the  Valley  of  Vallambrosa  to  constitute  a 
nuisance,  especially  in'  wet  weather.  The  point 
arises  \\'hether  the  nuisance  of  autumn  is  not  more 
than  set  off  by  the  serene  benefits  derived  from 
trees  in  summer,  more  particularly  a  hot  summer, 
when  their  cooling  shade  and  pleasant  appearance 
are  always  welcome.  The  medical  and  hygienic 
side  of  the  question  has  its  couuteq^art  in  the 
aesthetic,  and  this  was  duly  voiced  by  several 
councillors  with  tlie  enthusiasm  which  generally 
characterises  the  advocate  of  trees  in  streets. 
These  maintained  that  it  would  be  a  great  mistake 
to  have  it  known  tliat  Eastbomnie  was  not  well 
off  for  trees,  and  it  is  possible  that  commercially 
this  is  a  view  that  should  not  be  last  sight  of 
in  the  case  of  a  seaside  resort.  In  the  end  the 
to\\'n  council  seemed  to  set  aside  medical  and 
aesthetic  considerations  alike  by  deciding  to  refer 
the  matter  to  the  arbitrament  of  the  house  owners 
and  occu]uers,  who  will,  of  course,  give  their  votes 
aiTiir<liii^'  to  the  dictates  of  their  individual  likes 
111'  |ii  rjiidict'S.  It  would  surely  be  better  if  the 
CI  iiiiriix  I'isy  could  be  settled  in  some  more 
initlinritatix  e  fashion. 


Engineering 
Education. 


Although  there  have  been 
liiose  who  have  pinned  their 
faitli  in  the  matter  of  engineer- 
ing education  either  to  college  training  on  the  one 
hand  or  to  jiractical  works  training  on  the  other 
hand,  the  soundest  body  of  opinion  to-day  is 
certainly  in  favour  of  a  judicious  combination  of 
the  two.  The  abnormal  length  of  the  summer 
vacation  in  Scottish  imivei"sities  has  rendei'ed 
l)ossible  in  that  country  a  system  by  which 
students  can  attend  classes  in  the  winter  and  gain 
practical  works  experience  diu'ing  the  summer 
months.  But  in  England  tlie  division  of  tlie 
university  y&di  renders  such  a  plan  more  diliicuU- 
to  arrange.  We  learn  from  the  Tinier,  however, 
that  Dr.  Wertheimer,  the  Dean  of  the  Faculty 
of  Engineering  of  the  University  of  Bristol,  has 
proposed  a  modified  "  sandwich  "  system  of  train- 
ing. A  student  on  leaving  school  will  enter  the 
university  and  will  spend  a  session  there,  passing 
the  intermediate  examination  for  the  B.Sc.  Degree 
in  Engineering  at  the  end ;  if  his  record  is  good 
and  he  is  a  promising  student,  he  will  be  recom- 
mended to  a  firni,  which  will  allow  him  to  enter 
their  works  for  a  jieriod  of  fourteen  months.  This 
will  enable  the  student  to  judge  to  Mhat  extent 
he  is  fitted  for  an  engineering  career,  and  will 
also  enable  the  manufacturers  to  fonn  an 
impression  as  to  liis  suitability.  He  will  then 
return  to  the  university  tor  a  further  period  of 
two  years — in  some  cases  spending  the  long  vaca- 
tion in  the  worfe  ;  after  that  he  will  return  to  thi' 
same  \\-orks,  if  he  has  given  satisfaction,  for 
another  period  of  fimrteen  months.  Several  engi- 
neering firms  of  high  standing  have  already  agreed 
to  take  part  in  the  scheme,  while  others  have  the 
matter  still  under  consideration. 


Public  Utility 


AiiKiiig    the    interests    I'epre- 
...iited   bv  the  deputation  which 
Societies.  i.t,^.ently  waited  upon  Mr.  Long 

in  regard  to  housing  after  the  war  was  that  of  the 
bodies  tliat  have  come  to  be  known  as  "  public 
utility  societies."  In  considering  the  possible 
sources  of  supply  of  housing  accommodation,  it  is 
sometimes  forgotten  that  municipal  schemes  and 
private  enterprise  are  not  the  only  two  alternatiyes. 
On  the  contrary,  there  ai-e  at  the  jiresent  tirrie 
some  thousands  of  acres  of  land  under  the  control 
of  public  utility  societies  for  which  phms  are  pre- 
pared and  upon  which  houses  can  be  erected 
directly  money,  materials,  and  laboui-  are  avail- 
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iihlo.  Speaking  rocoiitlv  at  a  coufereiiee  of  the 
t'oiitral  t'oinmitt<>o,  oi-ti^anised  by  the  CTarden 
Cities  and  Town  PhinniiiL;  Association,  Mi:  Ewart 
t'lTlpin  rather  connilaiiud  ihafc  the  work  of  thtse 
hixlies  was  not  receiving  jimper  I'ecognition.  So 
far  as  we  are  coni'enied.  we  have  for  a  long  time 
past  taken  the  view  tliai  the  shortage  of  housing 
aceonnnixlatioii  is  so  serious  that  there  is  plenty 
of  room  for  every  kind  of  agency  wliieh  seeks  to 
sui)ply  the  need.  Indeed,  it  Wius  only  la.st  week 
that  We  wrote  apropos  of  a  suggestion  that  private 
enterprise  and  liiit  nuinieipal  building  was  the 
golden  path  that  "  exin-rieuee  hai<  shown  that  to 
meet  the  dennuid  there  is  plenty  of  room  for  the 
efforts  of  speculative  builder,  puhlie  utility  society, 
and  nninieipality,  and  even  when  all  arc  doing 
their  utniotst  some  form  of  State,  assistance  will 
be  necessary  to  maintain  the  ju-inciple  of  the 
economic  rent.'"  We  are  sorry  to  observe  now 
that  Mr.  Culpiii  a]>parently  seeks  to  minimise  the 
|m.st  efforts  of  numicipalities.  Surely,  in  view  of 
the  urgency  of  the  |)roiili'm,  co-operation  rather 
tlian  competition  should  lie  the  watchword  of  i^very 
kind  of  ai;eiK-v. 


House  Refuse 
Utilisation. 


J II  all  article  on  this  sulijeel 
from  till'  pen  of  Mr.  lieginald 
Urown,  wliich  will  be  found  in 
anotlier  eolunin,  the  autlK/r  discloses  the  jiraiciple 
of  a  new  pnwess  which  he  has  devised,  and  by 
wliich  it  is  claimed  that  the  full  calorific  value  of 
house  refuse  can  be  m;ide  available,  for  conversion 
into  useful  work.  The  ]iriK-ess  is  described  brietlv 
as  one  of  crushing,  jiressiug,  and  imjii-e^nating. 
The  crushing  reduces  tiie  refuse  to  a  pf»wder,  the 
jiresses  convert  the  powder  into  briquettes,  and 
the  impregnating  not  onl\  binds  the  material  so 
as  to  facilitate  handling,  liut  also  increases  the 
calorific  value  of  the  fuel,  and,  what  is  more 
important,  destroys  all  organic  matter.  If  these 
claims  for  the  new  jirocess  be  set  against  the 
known  difficulties  which  at  present  stand  in  the 
way  of  heat  utilisation,  it  will  be  seen  that  it  at 
least  contains  possibilities  of  fai"-re<ic-liing  effect. 
What  are  these  difficulties?  First,  in  order  to 
avtjid  nuisance,  the  material  has  to  be  got  rid  of 
as  soon  as  it  aiTives  at  the  works;  secondly,  the 
large  bulk  of  ordinary  refuse  is  not  conducive  to 
efficient  combustion;  thirdly,  the  refuse  lies  in 
the  fire-bars  in  thi<'k,  l(K.se  layers;  fourthly,  an 
excess  of  air  is  recpiired  foi-  complete  combustion  ; 
and,  finally,  the  refuse  contains  an  excessive 
amount  of  moisture.  I5y  the  simple  proeesj  of 
inmiediate  convei-sion  into  iiupregnated  briquettes, 
which  ean  be  kept  for  aii\  length  of  time,  all  these 
difficulties  are  done  away  with.  The  new  process 
is  said  to  be  economical,  because  the  refuse  can 
be  dealt  with  at  a  cost  below  the  value  of  the 
finished  ai-ficle,  and  sanitary  because  entirely  free 
from  miisaiice.  It  lia.s  ahe;idy  been  exhibited  in 
London,  and  will  shortly  be  shown  in  l;iverprK>l, 
Manchester  and  other  centres,  where  no  doubt 
many  surveyors  will  take  an  opportunity  of 
inspecting  it. 


Municipal  Officers 

and 
Military  Service. 


In  the  early  days  of  July  the 
War  Office  issued  to  officers 
commanding  districts  and 
recruiting  areas  a  circular  letter 
in  which  emiihasis  was  laid  upon  the  importance 
of  maintaining  as  far  as  possible  the  efficiency  of 
the  work  of  Irwal  authorities  and  kindred  bodies. 
The  letter  further  contained  a  definite  instruction 
an  regards  the  professional,  clerical,  and  adminis- 
trative staffs,  that  tliose  who  were  not  fit  for 
general  service  should  not  be  removed  from  their 
employment  without  coinmunicatioii  with  the 
Director  of  Recruiting.  .\  letter  has  recently  been 
rec^'ived  by  the  National  Association  of  Local 
Government  Officers  jioiiiting  out  that  the  demand 
for  men  fit  for  gan-ison  sei-vice  abroad  is  now 
priuitically  as  great  as  that  for  men  fit  for  general 


service,  and  that  conse(|uently  the  instruction 
contained  in  the  circular  letter  above  referred  to 
has  been  motlified.  Munici[)al  officers,  and  others 
to  whom  the  instruction  refen'ed,  who  are  classified 
as  HI  (fit  for  garrison  duty  aiiroad),  arc  now-  to 
be  dealt  with  in  tlie  ordinary  way,  and  the  foi-nier 
instruction  that  tliey  are  not  to  bo  removed  from 
their  employment  witliout  communicating  with 
the  Director  of  Hecrviiting  is  cancelled.  11',  as 
must  be  assumed,  this  modification  is  necessiu-y 
in  the  interests  of  the  Army,  nothing  can  be  said 
against  it,  in  spite  of  the  further  inconvenience 
that  will  be  caused.  The  jiosition  in  regard  to  men 
of  lower  chissification  than  ]'>!  remains  unaltered, 
and  lliey  still  cannot  be  taken  without  lefereiiee 
to  the  Director  of  Hecrniting. 


A  Municipal 

Research 

Laboratory. 


Some  years  ago  .  a  ri-searcli 
lalioratorv  was  set  up  in  con- 
nection with  the  giis  department 
of  the  Hirmingham  ('orporation, 
llie  general  oiiji'ct  being  lo  bl'ing  to  tlle  notice  of 
manufacturers  the  advantages  of  gas  in  connection 
with  the  various  industries  of  the  city.  'Hie  experi- 
ment has  proved  so  successful  that  the  committee 
responsible  for  it  are  now  suggesting  an  extension 
of  its  scojie  so  as  to  make  (he  laboratory  one  for 
general  industrial  researcli.  Jn  jiarticular  it  is 
jiroposed  to  undertake  the  testing  of  metals  and 
alloys,  to  make  chemical  analyses,  and  to  make 
use  of  photo-microgra]ihic  apparatus.  It  is 
specially  interesting  to  obserye  that  this  <^xteiision 
of  the  work  is  being  made  with  the  full  approval 
and  su[)port  of  several  trade  associations.  For  the 
services  of  the  laboratory  it  is  proposed  to  charge 
in  accordance  with  a  scide  of  fees  fixed  so  as  to 
make  the  scheme  self-siipjiorting  but  not  profit- 
earning.  This  establislimeiit  of  an  industrial 
I'csearch  laboratory  under  municipal  ausjiices  is  of 
l)cculiar  interest  just  now,  when  such  stress  is 
being  laid  on  the  necessity  for  meeting  foreign 
competition  in  the  industrial  domain  after  the 
war.  The  committee  are  so  satisfied  that  this 
extension  of  the  iiresent  organisation  is  necessary, 
that  they  have  already  given  instructions  for  the 
purchase  of  the  necessary  scientific  apparatus — 
which  will  cost  afiproximately  £2,000 — and  they 
now  recommend  the  appointment  of  a  staff  with 
adequate  technical  qualifications. 


Reinforced  Concrete 

and  Government 

Departments. 


.\  new  illusti-ation  of  the 
nervous  attitude  adopted  by 
( ioverinnent    departments    to 


wards  reinforced-concrete  con- 
struction is  afforded  by  the  attitude  of  the  Board 
of  Triide  towards  the  ap])lication  of  the  Hove  Pier 
and  Kursaal  Com[)any,  I  limited,  for  consent  to  the 
construction  of  a  jiier  at  Hove  under  the  Hove 
Pier  Order,  1012.  When  the  plans  were  submitted 
to' the  town  council  for  apjiroval  they  were  jjassed 
subject  to  certain  conditiojis,  one  of  which  was 
that  the  Board  of  Trade  should  be  satisfied  as  to 
the  method  of  construction  by  reinforced  concrete. 
Upon  application  being  made  to  the  bf>ard  in  due 
course,  the  board  i-ejjlied  that  they  were  not  in  a 
|)osition  to  express  any  opinion  from  the  engineer- 
ing standpoint  on  the  (juestion  of  the  method  of 
construction  f>r  of  the  sirfficiency  of  the  structure 
for  the  pui-poses  intended  by  the  company,  who 
must  accept  all  responsibility  in  that  connection. 
We  take  it  to  be  good  law  that  the  only  question 
really  relevant  to  the  council's  approval  is  as  to 
whether  or  no  the  proposals  before  them  are  in 
accordance  with  the  statutes  and  by-laws  which  it 
is  their  duty  to  administer.  Tlie  Board  of  Trade, 
on  the  other  hand,  have  to  consider  the  matter 
from  the  [)oint  of  view  of  the  public  safety,  and 
it  certaiid}-  seems  to  be  a,  little  curious  thai-  they 
find  themselves  unable  to  express  an  opinion  on- 
an  engineering  question  which  is  no  longer  one 
of  novelty  and  upon  which  expert  advice  is  easily 
obtainable. 
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Ferro-Goncrete   Bridges   in   tlie   Twrch   Valley, 
Glamorganshire. 


The  group  of  liridge.-i  to  wliicli  attention  is  invited 
in  this  article  oom])ri.'?es  four  structures  embodying- 
tlie  Moiichel-Hennebiqne  system  of  ferro-coiicrete, 
wliich  has  been  largely  adopted  in  Soutli  Wales  liy 
county  and  district  councils  for  the  reiilacement  of 
defective  bridges  and  the  imjjrovement  of  traffic 
facilities.  The  four  bridges  described  were  built  in 
the  valley  of  the  river  Twrch,  a  tributary  of  thf 
Tawe,  whicJi  rises  in  the  mountains  of  Brecon  and 
flows  along  the  picturesque  Swansea  Valley,  entering 
the  Bristol  Channel  at  the  seajxirt  of  Swansea. 

,UPPJER    AND    LOWER    BRYNMOEGAN     BRIDGES. 

A  great  and  most  desirable  improvement  has 
recently  been  carried  out  _at  Upper  Cwmtwrch  on  the 
highway  leading  from  Ystrad,gynlais  in  Brecoushirc 
and  Y.stalyfera  in  Glamorganshire  to  Brynamman. 
Llandilo,  and  other  places  in  Carmarthenshire,  by 
demolishing  two  old  bridges  at  Upper  and  Lower 
Bryninorgan  and  building  in  their  stead  two  ferro- 
concrete bridges  on'  the  iMouchel-Hennebique  system. 


In  order  to  oljviate  the  stopping  of  traffic  during 
construction,  the  bridge  was  built  in  two  longitudinal 
portions,  one  of  which  was  completed  as  an  inde- 
pendent structure  and  thrown  open  before  destruc- 
tion of  the  old  l)ridge.  The  second  ])ortion  was  then 
undertaken  and  built  so,  that  the  two  halves  are  com- 
bined to  form  the  spans  of  the  bridge.  The  width 
of  2()  ft.  6  in.  between  parapets  would  luxve  given  a 
much  wider  roadway  than  that  ultimately  adopted, 
but  it  was  considered  advisable  in  the  interests  of 
foot  passengers  to  limit  the  width  of  the  roadway  to 
17  ft.,  thus  jn-oviding  for  a  a-ft.  6-in.  footpath  at  one 
side  of  the  bridge. 

The  spans  consist  of  two  exterior  contiinnms 
girders,  each  10  in.  wide  by  24  iu.  deep,  and  two 
centre  girders  of  the  same  dimensions  and  tyi>e 
constructed  in  contact  side  by  side.  The  girders  are 
divided  by  the  river  piers  into  three  spans  of  about 
34  ft.  each.    The  transverse  secoildary  beams  measure 

5  in.  wide  by   14  in.  deep,  and  the  decking  slab  is 

6  ill.    tliick.     Tliis    part   of   the   construction    is    con- 


LowER   Bkynmoroan    Bridge. 


The  new  bridges  have  a  total  width  of  20  ft.  G  in. 
between  para|)ets,  providing  a  roadway  of  17  ft.  and 
a  3-ft.  6-in.  footpath,  and  they  have  been  arranged 
so  as  to  enable  inconvenient  bends  to  l>e  so  modified 
that  the  obstruction  formerly  offered  to  traffic  has 
been  entirely  removed. 

The  bridges  were  designed  by  Mr.  Thomas  Watkins, 
the  surveyor  to  the  Ystradgynlais  Rural  District 
Council,  in  accordance  with  the  IMouchel-Hennebique 
.system  of  ferro-eoncrete,  working  details  of  which 
were  prepared  by  Messrs.  L.  G.  Moucliel  &  Partners, 
Limited,  of  Westminster,  and  approved  by  Mr.  J. 
iMorgan,  the  surveyor  to  the  Pontardawe  Rural  Dis- 
trict Council.  Messrs.  Hobrough  &  Co.,  of  Gloucester, 
Were  the  contractors. 

The  upper  bridge  at  Brynmorgan  measures  85  ft. 
long  on  one  side  and  101  ft.  long  on  the  other  sid* 
between  abutments,  and  crosses  the  river  at  an  angle 
of  about  35  deg.  The  abutments  are  formed  of  three 
piers  connected  by  a  6-in.  face  wall  for  tlie  support 
of  the  main  girders,  which  are  of  the  continuous  type, 
and  are  carried  over  two  river  piers,  each  36  ft.  long 
by  2  ft.  wide.  The.se  piers,  as  well  as  the  abutments, 
have  extended  footings  founded  on  solid  rock  at 
uniform  level,  but  at  varying  depths  below  the  lied 
of  the  river. 


tinuous,  and  acts  as  a  general  compression  flange  to 
the  whole  series  of  girders  and  l>eams.  The  parapets 
are  monolithic,  with  the  exterior  girders,  and  the 
same  feature  is  cai-ried  throughout  the  entire  con- 
struction, thus  conducing  materially  to  its  strength 
and  rigidity. 

The  parapet  is  pierced,  and  all  )iaits  of  the  exterior 
surface  are  neatly  finished,  so  that  the  new  bridge 
constitutes  quite  an  appropriate  feature  in  this  part 
of  the  Twrch  Valley. 

The  Lower  Brynmorgan  Bridge  crosses  the  river  at 
an  angle  of  about  30  degrees^  Its  length  is  73  ft. 
between  abutments,  and  its  width  is  22  ft.  6  in.  from 
outside  to  outside  of  the  parapets. 

The  main  girders  of  the  new  bridge  are  supjiorted 
at  each  end  by  three  ferro-eoncrete  piers  connected 
by  a  6-in.  face  wall  in  the  same  material,  and  inter- 
mediate support  is  afforded  by  a  river  pier,  32  ft.  long 
by  2  ft.  wide,  founded  in  solid  rock,  at  a  depth  of 
about  2  ft.  below  the  bed  of  the  stream.  These  piers 
divide  the  bridge  into  two  35-lt.  spans. 

As  in  the  case  of  the  upper  bridge,  interference 
with  highway  traffic  was  avoided  by  constructing 
the  span  in  two  longitudinal  halves,  the  first  of 
which  was  opened  to  traffic  befoie  the  demolition 
of  the  timber  bridge,  the  roadway   thereby  provided 
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lieiug  appi-oxiiiKvtely  of  width  equal  to  that  oi  the 
old  structure.  The  oMiipletion.  of  the  second  half 
wouki  have  given  a  roadway  of  19  ft.  6  in.,  as  repre- 
sented in  the  cross-section,  but  it  was  decided  to  con- 
sider the  safety  of  pedestrians  by  forming  a  footpath 
3  ft.  6  in.  wide  at  one  side,  thus  reducing  the  roadway 


e.xterior  girders,  and  tlie  same  jointless  union  exists 
between  the  span,  the  abutments,  and  the  river  pier. 

UPPER    CWMTWRCH    BRIDGE. 

A  further  manifestation  of  activity  by  the  Ystrad- 
gynlais  Rural  District  Council   in  the  Twrcli  Valley 


tJppKR    C'wMTWui;i{    BRiriiK    (.Lamb    Bridqe). 


to  17  ft.,  nearly  double  tlio  width  of  that  previously 
available. 

Each  exterior  girder  nu'a.^ures  10  in.  wide  by  34  in. 
deep,  and  the  centre  girder.-;  are  of  the  same  dimen- 
.sions,   being   placed   wde   by   side.    The   main    longi- 


is  furnished  by  the  structure  known  locally  as  the 
Lamb  Bridge.  It  is  sHuated  at  Ui)per  Cwmtwreh, 
about  a  quarter  of  a  mile  above  the  Ujjper  Bryn- 
raorgan  Bridge,  and  takes  the  place  of  an  old  timber 
bridge  formerly  crossing  the  river  Twrch. 


Upper  Brynmorg.in   Brtix^k. 


tudinal  members  are  connected  by  transverse  beams, 
4  in.  wide  by  U)  in.  dee|).  and  the  decking  is  formed 
l)y  a  continuous  .'^lab  constituting  a  compres.'iion 
flange  to  the  longitudinal  and  transverse  members 
in  each  half  of  the  bridge.  The  parapets,  also  con- 
Htrofto,)    in    fprr'-'--'Ti''' '"     are   monolithic   with   the 


The  general  design.-  of  the  bridge  were  prepared  by 
Mr.  Thomas  Watkins,  ^^urveyor  to  tlie  Ystradgynlais 
Rural  District  Council,  and  approved  by  Mr.  John 
Morgan  and  Mr.  Evan  Jones,  the  surveyors  to  the 
other  contributory  councils.  Working  drawings  of 
the    ffrro-'^nncri'tr    construction    were     furnished    by 
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Messrs.  L.  G.  Monchel  &  Partners,  Limited,  of  West- 
minster, and  the  contract  was  entrusted  to  Messrs. 
Hobrougli  &  Co.,  of  Gloucester. 

The  new  bridge  is  of  the  girder  type,  having  a 
single  span  of  40  ft.  lietween  abiitments  and  a  width 
I>etween  parapets  sufficient  for  art  18-ft.  roadway, 
doubling  the  width  of  the  accommodation  provided 
by  the  old  bridge. 

LOWER     CWMTWRCH     BRIDGE. 

The  fourth  bridge  of  the  group  described  in  the 
present  article  is  situated  at  Lower  Cwmtwrch,  and 
known  locally  as  Gilwen  Bridge.  This  structure,  al.so 
built  throughout  in  Moucliel-Hennebique  ferro- 
concrete, crosses  the  river  Twrch  in  that  part  nf 
Glamorganshire  under  the  jurisdiction  of  the  Pontar- 
dawe  iRural  iDistrict  Council.  The  new  bridge  re- 
places a  wooden  structure  which  like  others  in  the 
neighbourhood  had  become  unsafe  and  nnsuitable 
for  modern  highway  traffic.  It  was  designed  in 
accordance  with  the  Mouchel-iHennebique  system  by 
Mr.  John  Morgan,  .surveyor  to  the  Pontardawe  Rural 
iDistrict  Council.  W'orking  details  of  the  ferro- 
concrete work  were  prepared  by  Messrs.  L.  G. 
Monchel  &  Partners,  Ltd.,  of  Westminster,  and  the 
contractors  were  Messrs.  iHobrough  &  Co.,  of  Glou- 
cester. 

The  bridge  comijrises  five  continiious  girder  .'^pans. 


SEWAGE  DISPOSAL  AT  SHEFFIELD. 


TRADE    WASTE  '  DIFFICULTIES. 

During  the  year  ended  March  2ot.li  last  the  total 
volume  of  sewage  treated  at  the  Sheffield  disposal 
works  was  8,590,690.000  gallons,  the  daily  average  being 
23,471,830  gallons,  or  48'02  gallons  per  hea4  of  popu- 
lation per  day. 

The  records  show  a  considerable  increase  in  the 
volume  of  sewage,  whicli  is  accounted  for  by  the 
abnormal  quantity  of  water  used  by  industrial  pro- 
cesses during  the  war,  and  by  increased  population. 

The  sewage  has  been  distinctly  stronger  in  cha- 
racter than  previously,  and  particularly  by  reason 
of  larger  discharges  of  trade  wastes,  and  additions  to 
the  number  of  water-closets.  Treatment  has  in  con- 
sequence been  rendered  more  difficult,  and  constant 
vigilance  has  been  required  to  prevent  injury  to  the 
plant  and  contact  beds  by  the  trade  wastes.  In- 
creased discharges  of  oily  and  acid  wastes  have  been 
noticeable. 

SLUDGE    DISPOSAL. 

In  the  annual  report  of  the  Highways  and  Sewerage 
Committee  dealing  with  the  work  of  the  sewage  dis- 
posal department  during  the  period  above-mentioned 


Lower    Cwmtwrch   Bridge    (Gilwen   Bridge). 


one  at  each  end  of  17  ft.  1*  in.,  and  the  others  of 
17  ft.  9  in.  from  centre  to  centre  of  the  supports,  the 
total  length  being  87  ft.  6  in.  l>etween  the  abutments, 
which,  with  the  exception  of  additional  portions  in 
ferro-concrete.  are  those  previously  carrying  the  old 
timber  span.  The  ferro-concrete  main  girders 
measure  10  in.  wide  by  18  in.  deep,  and  receive 
intermediate  support  from  four  river  piers,  each 
formed  of  two  columns  15  in.  square,  rising  from 
extended  bases  3  ft.  square,  founded  on  solid  rock 
about  4  ft.  6  in.  below  the  river  bed,  the  columns 
being  connected  by  horizontal  and  diagonal  bracings, 
10  in.  wide  by  14  in.  deep,  as  well  as  by  the  7-in.  by 
16-in.  transverse  beams  at  deck  level. 

The  two  longitudinal  girders  are  in  monolithic 
connection  with  the  parapets,  a  method  of  construc- 
tion which  has  the  effect  of  increasing  the  acting 
depth  of  the  girders  to  6  ft.  9  in.,  thereby  adding 
enormously  to  the  strength  and  rigidity  of  "the  work 
without  additional  expenditure.  The  decking  system 
is  completed  by  a  continuous  slab  5  in.  thick,  and 
on  this  the  road  paving  is  laid,  the  width  being 
15  ft.  between  parapets. 


Stepney  War  Bonuses.— Stepney  Finance  Committee 
propose  that,  in  order  to  meet  the  cost  of  living,  war 
bonuses  be  granted  to  the  employees  of  the  council. 


it  is  stated  that  the  sludge  produced  amounted  to 
61,290  tons,  representing  714  tons  per  1,000,000  gallons 
of  sewage  treated. 

The  cost  of  the  disposal  of  sludge  was  £5,697— 
equal  to  22'31d.  per  ton.  These  figures  are  exclusive 
of  capital  charges. 

The  provision  of  further  plant  for  the  disposal  of 
the  sludge,  in  order  that  the  amount  of  water  which 
it  now  contains  when  conveyed  to  the  tip  could  be 
reduced,  has,  the  report  adds,  lieen  under  the  con- 
sideration of  the  committee. 

Mr.  John  Haworth,  e.c.s.,  is  the  manager  and 
chemist  of  the  sewage  disposal  department. 


Control  of  L.C.C.  Tramways. — It  is  announced  by 
tlie  London  County  Council  Highways  Committee 
that  on  September  6th  >the  Minister  of  Munitions 
issued  a  certificate  that  the  supply  of  tramways 
facilities  by  the  council's  tramways  department  was 
of  importance  for  the  purpose  of  carrying  on  muni- 
tions work.  The  effect  of  such  a  certificate  is  that 
the  undertaking  will  be  subject  to  the  provisions  of 
Part  I.  of  the  Munitions  of  War  Act,  1915,  which  pro- 
hibits strikes  and  lock-outs,  and  the  provisions  a.s 
to  leaving  certificates  will  apply  to  employees  in  the 
tramways  department. 
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The  Activated  Sludge  Process. 

MANCHESTER   RESEARCH   WORK. 


lu  the  recently  issued  annual  report  of  the  Man- 
chester Kivers  Conunittee  the  progress  of  the  research 
work  in  connection  with  the  activated  sludge  process 
of  sewage  treatment  is  referred  to  at  some  length. 
Information  of  considerable  value  has.  it  is  stated, 
been  gained  from  the  operation  of  the  large-scale 
experimental  tank  that   has  been  installed. 

With  the  requisite  amount  of  activated  sludge  it 
has  been  possible  under  certain  conditions  to  main- 
tain the  efficient  purification  of  the  sewage  by  an 
average  aeration  period  of  four  hours. 

The  area  of  the  tank  in  question  is  4tX)  sq.  ft.,  and 
it  has  been  filled  usually  to  a  depth  of  rather  more 
than  8  ft.  The  average  four-hour  aeration  period 
allowed  the  tank  to  receive  three  fillings  per  day. 
In  general,  the  water  level  was  lowered  6  ft.  on  dis- 
charging, and  in  this  manner  45,000  gallons  of 
screened  sewage  were  treated  per  day,  with  the  pro- 
duction of  a  high-class  effluent,  capable  of  passing 
the  dissolved  oxygen  absorption  test  of  not  more 
than  20  parts  oxygen  absorbed  per  100,000  after  five 
days'  incubation  at  Id  deg.  Cent.,  the  test  suggested 
by  the  Royal  Commission  on  Sewage  Disposal. 

The  prolonged  operation  of  this  tank  has  demon- 
strated:— 

(1)  The  advisability  of  filtering  the  air  supply  if 
diffusers  are  employed,  particularly  if  it  is  liable 
to  contain  appreciable  quantities  of  oil. 

(2)  The  importance  of  adequate  screening  and 
detritus  tank  treatment   of  the  sewage  dealt  with. 

(3)  That  abnormal  quantities  of  certain  trade 
effluents  interfere  with  the  purification  process,  but 
that,  generally  speaking,  the  sludge  fairly  readily 
regains  its  activity  if  such  discharges  are  not  pro- 
longed unduly. 

(4)  The  possibility  of  effecting  certain  improve- 
ments in  the  design  of  the  tank  for  securing  economy 
in  air  expenditure,  together  with  more  efficient 
aeration  and  admixture  of  sewage  and  sludge. 

The  tank  has  now  been  reconstructed  in  the  1  ght 
of  the  experience  gained  during  its  previous  opera- 
tion, and  has  been  re-equipped  on  the  most  up-to-date 
lines,  with  the  view  of  ascertaining  the  minimum 
cost  of  the  process  under  the  best  known  conditions. 

In  order  to  investigate  thoroughly  the  effects  of 
certain  trade  effluent?  of  an  inhibitory  character  on 
the  purification  proce.-s.  an  experimental  plant  was 
brought  into  operation  in  .July,  1915.  at  the  Withing- 
ton  works,  where  a  purely  domestic  sewage  of  le.ss 
than  average  strength  is  received.  For  this  purpose 
the  50-gallon  casks  in  u.-e  at  Davyhulme  were  trans- 
ferred to  the  Withington  works. 

The  aeration  is  effected  through  diffusers  placed 
at  the  bottom  of  the  casks,  and  means  are  adopted 
to  obtain  satisfactory  circulation  of  the  sewage  and 
sludge. 

The  preliminary  results  obtained  during  the 
building-up  of  the  activated  sludge  were  so  remark- 
able that  it  was  decided  to  postpone  the  trade- 
effluent  trials  pending  a  careful  investigation  of  the 
possibilities  of  the  activated  sludge  process  as  applied 
to  the  ijurification  of  a  jnirely  domestic   sewage. 

The  results  of  a  fairly  prolonged  investigation  may 
l)e  summarised  as  follows:  — 

(1)  That,  contrary  to  the  opinion  formed  as  the 
result  of  the  earlier  exjicriments  when  working  with 
Davyhulme  sewage  (a  .-trong  trade  sewage),  the 
maintenance  of  the  activity  of  the  sludge,  so  far  as 
complete  removal  of  colloidal  matter  and  satis- 
factory oxidation  of  the  carbonaceou.-.  matter  is  con- 
cerned, is  not  dependent  on  the  stage  to  which  nitri- 
fication is  carried.  Tlii?  means  that  if  a  highly  nitri- 
fied effluent  is.  not  required,  entirely  satisfactory 
purification  can  be  maintained  with  a  considerable 
less  aeration  period,  at  consequently  lower  cost. 

(2)  That  when  dealing  with  a  .sewage  free  from 
inhibitory  trade  effluent.-  the  question  of  tempera- 
ture is  not  so  serious  as  was  originally  thought. 
Satisfactory  purification  was  maintained  throughout 
the  winter  months  witli  air  temperatures  in  some 
ca.'es  well  below  zero,  and  sewage  temperatures  of 
from  5  deg.  to  10  deg.  Cent. 

(3)  That  the  nitrogen  content  of  the  sludge  is  de- 
cidedly higher  than  that  obtained  from  the  sewage 
at  Davyhulme.  While  the  manner  of  handling  the 
resultant  shidge  remain-   to  be   fully  developed,   the 


following  analysis  (^mean  of  several  determinations) 
supports  the  contention  that  it  may  be  looked  upon 
rather  as  an  asset  than  as  a  somewhat  serious 
liability,  as  is  the  case  with  present-day  methods 
of  sewage  purification. 

AKAI.TSIS    OF    WlTHINGTOX    ACTIVATED    SLCDliK    (Dry). 

Percentage. 
Loss  on  ignitiou  .  ...  ...  ...       70'4: 

Mineral  matter...         ...  ...  ...         ...       296 


Total  uitrcgeu  (as  N.) 

Total  phosphoric  acid  (as  P-iO-,) 

Greasy  matter  (etlier  extract) 
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As  a  result  of  the  discovery  that  the  activity  o( 
the  sludge  was  more  or  less  independent  of  nitrifi- 
cation, two  types  of  sludge  have  been  built  up,  one  a" 
normal  activated  sludtje  in  which  nitr.fying  organ- 
isms are  tjiorouglily  established,  the  other  in  which 
no  effort  has  been  made  to  cultivate  these  organisms. 
For  the  purpose  of  differentiation,  the  latter  sludge 
has  been. termed  partially  activated  .sludge. 

These  trials  have  all  been  carried  out  on  tlie  "fiU- 
and-draw  "  system.  For  a  period  of  .several  months 
casks  containing  20  to  25  per  cent  of  activated  sludge 
have  received  four  filling.s  per  day.  with  an  average 
aeration  period  of  four  hours;  while  tasks  containing 
a  similar  volume  of  iiartially  activated  sludge  have 
received  six  fillings  jier  day,  with  an  average  aera- 
tion period  of  ratlier  less  than  two  hours— i.e.,  four 
fillings,  one  hour  each,  and  two  fillings,  three  hours 
each— the  latter  during  the  afternoon  and  early 
evening,  when  the  sewage  is  at  its  maximum 
strengtli. 

The  following  average  analytical  returns  sho\v 
that  entirely  satisfactory  effluents  were  obtained  in 
each^  case.  In  general,  the  effluents  were  exceed- 
ingly well  clarified,  and  practically  free  from  sus- 
pended matter. 

AvERACE  Analytical  Returns. 

Besults  iu  grains  per  gallon. 
Screened  Partially         Activated 
detritus  aotiva'ed            sludge 
free  sewage,  sludge  effluent,      effluent. 
Four  hours'  o.xygen   ab- 
sorption         ...          ...       '212  -52                    41 

Free  and  saline  ammonia        1"58  1'20                    21 
Albuminoid  ammonia ...           46  '09                    (.7 
Nitrite  (as  XII3)           ...          —  (U                    oi 
Nitrate  (as  NH:,)          ..         —  40                 133 
Dissolved     oxygen     ab- 
sorption, Hve  days  at 
18^  C,     Royal    Com- 
mission test  ...         ...          —  1-08                   '63 

No.  of  fillings  per  day ...          —  6                       4 

Average  aeration  perioil         —  1§  hours           4  hours 
Volume  of  sewage  dealt 

with  daily      —  187  gallons     125  gallons 

The  results  obtained  have  been  so  encouraging  that 
it  has  been  decided  to  instal  a  large-scale  unit  de- 
signed for  operation  on  the  continuous-flow  system. 

AERATION    DIFFICULTIES:    THE    SHEFFIELD    APPARATUS. 

Jj]  tlie  re|iort  nl  tlir  .Shcflield  Highway 'and  Sewer- 
age Committee  dealing  with  the  work  of  the  sewage 
disposal  department  of  that  city  during  the  year 
ended  March  25th  last,  reference  is  made  to  the 
difficulties  which  have  arisen  by  reason  of  the 
choking,  by  dust  from  the  atmosphere  and  fungoid 
growths,  of  the  orifices  and  pores  of  the  tiles  used  in 
connection  with  the  supply  of  air  necessary  for  the 
operation  of  the  activated-sludge  procesf.  At  the 
Sheffield  w-orks— where  Mr.  John  Haworth,  f.c.s.,  is 
the  manager  and  <-hemist — air  apparatus  has  been 
designed  with  the  object  of  obtaining  the  necessary 
aeration  without  tho  use  of  porous  media  or  small 
orifices,  the  necessary  agitation  being  obtained  by 
mechanical  means.  This  apparatus  has  given  en- 
couraging ,  results,  and  the  Sheffield  experiments, 
although  only  in  their  initial  stages,  have  created 
wide  interest  among  all  workers  engaged  upon  sewage 
disposal. 

While  it  is  yet  too  early  to  assume  that  the  acti- 
vated sludge  process  can  be  more  economically 
applied  than  present  systems,  as  there  are  difficulties 
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arising  from  the  ]jresence  of  trade  -  wastes  in  the 
sewage  and  also  with  respet-t  to  modes  of  applica- 
tion of  the  air,  the  coiuniittee  consider  that  the 
experiments  are  wortliy  of  further  development,  and 
especially  for  the  reason  that,  if  the  process  can  be 
satisfactorily  applied,  extensive  areas  of  filters  now 
required  could  be,  to  a  great  extent,  if  not  entirely, 
dispensed  with,  and  consequently  valuable  land  could 
lie  set  free  for  other  purposes. 


WHAT  ARE  GOOD  DRAIN  PIPES? 


A   TEST   CASE:    URBAN    COUNCIL   ACTION    FAILS. 

A  test  case  on  what  are  "  good  and  sound  "  jjipes 
for  sewage  di'a'iuase  purposes  was  heard  at  the 
Croydoji  County  Police  Court  on  Saturday  last,  at  the 
instance  of  the  Carshaltoii  Ur))an  District  Council. 
The  defendants  were  JVIessrs.  F.  and  G.  iMizen.  of  The 
Culvers,  Carshaiton.  They  have  recently  erected  new 
workshoi)S.  and  were  -alleged  to  have  committed  a 
l)reach  of  the  local  by-laws  in  having  failed  to  con- 
struct the  drains  of  "  good  and  sound  pipes,  formed 
•of  glazed  stoneware,  heavy  cast  iron,  or  other  equally 
suitable   material." 

The  drains,  according  to  the  evidence,  connected 
the  lavatories  with  a  cesspool,  in  which  work 
Ijetween  310  and  350  stoneware  piiJes  were  used.  iMr. 
Lovelock  (clerk  to  the  council),  who  prosecuted,  said 
it  was  admitted  that  these  pipes  were  known  to  the 
trade  as  "  seconds."  In  1912  the  manufacturers  of 
drain  pipes  jointly  came  to  an  arrangement  to  brand 
all  "  seconds  "  with  a  black  band.  This  was  to  indi- 
cate, in  the  terms  of  a  circular  they  issued,  that  they 
were  dama.sed  or  defective,  and  .should  not  be  used 
for  foul-water  drainage'  or  sewage.  As  the  circular 
could  not  be  admitted  as  evidence,  iMr.  Lovelock 
produced  later  a  memorandum  of  the  Albion  Clay 
Company  (vouched  for  by  a  representative  of  the 
firm  in  the  witness-box)  which  referred  to  certain 
quantities  of  "  dam-aged  or  defective  stoneware  drain 
pipes,  generally  known  as  second  quality,  extensively 
used  for  surface-water  drains."  Exiaert  viewers, 
according,  to  the  prosecution,  classified  the  pipes 
after  coming  from  the  kilns,  and  the  "  seconds  " 
were  all  faulty  in  one  respect  or  another.  There 
were  such  defects  as  lack  of  glaze,  the  iirojection  of 
scoria  (commonly  called  "  burrs"),  imperfect  shape, 
the  spigot  improperly  fitting  the  socket,  and  fire 
cracks.  The  "  burrs  "  were  in  particular  objected 
to  as  excrescences  which,  by  arresting  the  flow  of 
mattei-,  might  easily  cause  a  stoppage  of  the  drain. 
J  I'  "  seconds  "  were  allowed,  Mr.  Lovelock  contended, 
it  would  revolutionise  and  make  very  difficult  the 
work  of  iHiblic  authorities  in  superintending  drai]i- 
ase.  The  .saving  )n<'ost  between  -second  and  first 
class  pipe.s — a  witness  l)ut  it  at  about  ^d.  per  foot- 
was  so  little  that  "  seconds  "  might  at  any  tinu' 
prove  a  very  dear  investment  for  sew-age  drainage 
purpo.ses.  Incidentally.  Mr.  Lovelock  mentioned 
that  there  was  a  difficulty  in  getting  manufacturing 
firms  to  attend  and  give  evidence  against  their  own 
customers. 

M'-.  W.  W.  Gale,  surveyor  to  the  council,  said  he 
ri'garJed  both  London  and  country  made  "  seconds  " 
as  equally  contrary  to  the  by-laws.  If  dei'eudauts' 
drain  had  pa.ssed  a  water  test,  it  did  not  necessarily 
mean  that  no  defects  existed  in  it.  He  was  greatly 
siirpiised  to  hear  that  in  Croydon.  Lambeth,  and 
Bermondsey  "  seconds  "  were  passed.  He  held  that 
all  flrains.  whether  on  a  farm  o'-  in  the  street,  should 
\c  erf  tlic  I'li'sl  possible  (puiHtv-.  In  the  abspiuv  ol 
III.'  M.irk  band  lie  wniil,|  have  pii.sseil  l,lie-e  drains 
.-illei-   a    water   test. 

.Mr.  Menry  Ludlam,  of  the  Albion  Clay  Company, 
said  "  seconds  "  were  sold  sim])ly  for  surface-water 
drainage,  and  ho  did  not  consider  they  complied 
witli  (he  by-laws.  He  knew  of  no  council  whudi  had 
pas-ed  ■■  seconds  "  for  sewage  work.  When  his  firm 
had  flic  Bermondsey  contract  the  goods  supjilied 
weie  of  the  l)est  quality. 

Mr.  Robert  Chart,  siu'veyor  to  the  CniiJsdon  and 
Purley  Urban  District  Council,  and  l\li-.  Sidney  F. 
('arter,  surveyor  to  the  Bcddington  and  Wallin'gton 
Trban  District  Council,  each  gawe  evidence  for  the 
p'osecution. 

Ml'.  H.  T._  Pcard.  for  the  defence,  pointed  out  that 
oLdy  one  witness  fiad  spoken  as  to  the  actual  pipes 
in   question. 

All  the  witnesses  for  the  'defendants  were  of  opinion 
Unit  "  seconds  "  were  "  good  and  sound  "  pipes 
within  the  meaning  of  the  by-law. 


Mr.  Christopher  Chart,  p.s.i.,  surveyor,  who  had 
exajuined  the  pipes  left  over,  said  he  wiuild  have  no 
lu>sitation  in  using  them  himself,  or  passing  them 
on  behalf  of  a  public  authority.  He  had  no  personal 
know-ledge  of  any  local  authority  passing  "  seconds." 
Cross-examined,  witness  a/dnlitted  that  when  con- 
cerned with  sewage  drainage  work  he  generally 
specified  pipes  of  first-class  quality,  because  he  did 
not  think  the  saving  was  worth  the  risk.  By  that 
he  meant  the  possibility  later  of  having  to  change 
one  of  the  pii>es,  the  cost  of  which  would  be  far 
greater  than  the  original  saving  on  the  price.  There 
was  no  risk  if  "  seconds "  stood  the  water  test,  as 
these  had.  Sometimes  there  was  a  doubt  that  they 
would. 

Mr.  G.  F.  Carter,  borough  engineer  of  Croydon, 
said  the  practice  of  his  department  was  to  give  two 
water  tests  to  ascertain  whether  it  was  a  good  job. 
They  relied  on  those  tests  alone,-  without  any  con- 
cern as  to  the  makers  of  the  pipes,  for  one  firm's 
"  seconds  "  might  be  as  good  as  another  firm's 
"  firsts."  He  knew  "  seconds  "  liad  been  passed  in 
Croydon,  but  coidd  not  off-hand  give  a  specific 
instance.  He  did  not  consider  there  was  any  danger 
to  the  public  health  in  doing  that. 

Mr.  Henry  Hemmings.  of  Nutfield-road,  Thornton 
Heath,  the  contractor  for  the  work,  declared  tliat  the 
pipes  were  as  f^ound  as  any  he  had  ever  seen.  The 
witness  gave  instances  of  "  seconds  "  Vieing  used  in 
Croydon  for  house  drainage.  If  he  took  the  marks 
off  the  sui-veyors  would  not  know  the  pipes. 
(Laughter.)  Pipes  were  never  fetched  out  for 
'■  burrs."  It  was  throu.gh  the  cement  left  inside  not 
being  cleaned  out. 

The  Bench  dismissed  the  case,  as  it  had  not  been 
Ijroved  that  the  pipes  did  not  conform  with  the  by- 
laws. 

Mr.  Peard  asked  for  'COsts,  but  the  chairman  (Mr. 
Arthur  Spurgeon)  said  he  did'not  think  it  was  a  case 
for  awarding  them. 


ROAD  FOUNDATIONS  IN  BATH. 


MACADAM    REPLACING    WOOD    PAVING. 

At  a  meeting  of  the  Bath  Surveying  Connnittee 
recently,  Mr.  Sealy'  asked  why  macadam  had  been 
substituted  for  wood  paving.  It  seemed  that  more 
work  had  been  necessary  than  if  wood  blocks  had 
lieen  put  down  again. 

The  acting  surveyor  said  a  new  fcunidation  for  the 
macadam  would  be  necessary,  but  a  new  foundation 
of  concrete  would  have  been  required  if  wood  block.s 
had  been  laid  again. 

The  chairman  (Mr.  A.  Willis)  said  it  had  better  be 
realised  that  right  throughout  the  city  the  founda- 
tions of  the  roads  were  bad,  and  whenever  they  took 
up  roads  in  the  future  they  would  have  to  reckon 
on  putting  a  new  foundation.  The  foundations  were 
bad.  and  consequently  the  wood  blocks  did  not  wear 
as  long  or  as  well  as  they  ought  to,  The.v  had  proved 
that  when  the.y  went  to  various  tow-n?  on  a  deputa- 
tion, and  recommended  the  committee  to  alter 
its  ])olicy  with  regard  to  foundatinns.  and  the  com- 
mittee was  carrying  that  out. 

Mr.  Stone  said  that  when  llie  i-nads  were  laiil  in 
Bath  tliev  had  not  reckoned  on  the  heavv  traffic  of 
tu-day. 

The  ehairman  said  no  purpo.se  was  served  in  dis- 
eiissio'j  the  past;  better  acce|it  the  (losition  and 
ilelerniine    n|nin    the    right  course    foi'   the    future. 


Conversion  of  Rubble  Sewers  at  Sheffield. — of  about 
IP.i  uules  of  stone  or  rnhhie  sewers  which  were  known 
III  exist  in  Sheffield  in  the  year  1898.  over  !)8i  miles 
have  now   \ieen  reeorislrneted. 

Street  Trees  and  Health.— At  I  lu'  last  meeting  i>t 
lOa-llHinrne  Town  CoMiu-il  it  was  recommended  that 
ill  Devonshire-place,  one  of  the  finest  roads  on  the 
South  Coast,  each  alternate  tree  should  be  removed, 
as  they  prevented  light  and  sunshine  entering  the 
houses.  The  mayor.  Dr.  Harding,  in  supporting  the 
proposal,  said  the  medical  officer  of  health  had 
reconnnended  that  the  trees  be  thinned,  while  a 
similar  letter  had  also  been  received  from  local 
doctors.  Three  West-end  doctors  vi,«iting  Eastbourne 
liad  expres.sed  the  same  opinion  to  him.  It  was 
decided  to  take  a  vote  of  owners  and  occupiers  of 
hou.ses  in  Devonshire-place  before  removing  the 
trees. 
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NORTH-WESTERN    DISTRICT   MEMBERS'   VISIT   TO   CIVIC   SURVEY   EXHIBITION. 


Abiuit  siK(y  iii>-iiil»i>  .if  the  Novtil-^^^'^tt■^ll  Oislrici 
of  ilu-  111*-!  itutiiiii  iif  .Muiiioipal  and  County  Knyincfis 
attfniUil  a  nier'tinj;  on  Tluusday,  tlio  UHli  iiist.,  liold 
in  Manrlifstor  in  coinuHlion  with  tlie  oxliiliition  of 
the  civic  survfv  of  Soulli  Lancashiiv.  The  nicinbeis 
weiv  iwfivrtl  in  lh<-  i-otuns  of  the  Manchester 
Ceogiiiphical  Sociciy  by  .Mv.  Shawcioss,  I'i..f.  Aber- 
croinbic,  and  Mr..  I.imIj;;,-,  and  other  members  of  the 
Advisory  CoMiniitte<'  of  Airhittni^ts  nndor  wlnnn  tlie 
worii  in  conntHtion  with  the  civic  survey  has  bwn 
carried  out.  A  vi>ry  line  collection  of  jilans  was 
j'xhibitfd,  and  proved  v.'ry  interesting  to  tlie  municipal 
enginetM's,  though  I  lie  methods  adopl<?d  did  not  oscapo 
criticism  in  the  discussi,,u  which  followed  the  dt-scrip- 
tion  of  the  |)lans.  The  plans  of  the  Liverpool  dis- 
trict Were  prepar<(l  uniler  the  direction  of  Prof. 
Abercronibie,  and  those  of  the  JManchester  district 
uiuler  Mr.  Lodge.  .Much  useful  infonnation  had  been 
rolle<ted  and  was  shown  graphicall_v  on  the  various 
plans,  and  if  it  can  only  be  published  ami  circulated 
in  a  convenient  form  it  will  be  greatly  a[ipreciat(«d  by 
munici|)al  engin<'eis. 

Tile  plan  which  evukcd  the  most  interest  was  one 
showing  the  road  tratlii  in  the  Manchest<'r  district,  on 
which  the  various  kiinls  uf  vehicular  trafiic  wen-  shown 
in  difTfrent  colours,  and  the  voliune  of  the  traffic  was 
plotted  to  a  scale  of  eighty  veliicles  per  hour  per  inch. 
The  horst^driven  traflic  was  shown  in  rt"d,  mechanically 
driven  traffic  in  light  green,  and  tramway  tratlic  in 
dark  gr«'n.  This  plan  gave  a  very  fine  birds-ey<' 
view  of  the  vehicular  Irallic  of  south-east  Lancashir<\ 
but.  unfortunat«-ly.  it  uas  not  (]uite  so  comiilete  or 
reliable  as  could  be  desired.  It  only  gave  the  result 
of  a  census  of  trathi-  lak.-n  during  the  busiest  hour  of 
the  day.  and  did  noi  distinguish  between  light  and 
heavy  traffic.  .\s  was  pointed  out  by  Mr.  J.  S. 
Krodie,  tlu'  president  of  the  institution,  and  other 
siieakers,  this  is  too  short  a  period  to  Iw  of  vei-y 
great  service  to  municipal  .engineers,  and  il  led  to 
a  somewhat  curious  and  misleading  result.  The  tralhc 
going  north  to  Bolton  and  other  places  from  the 
^[anchester  Docks  is  generally  heaviest  in  the  early- 
part  of  the  day,  and.  as  it  returns  at  a  later  hour,  it 
is  not  possible  to  obtain  the  greatest  amount  of  out- 
going and  returning  tialli.  during  the  same  hour.  The 
plans  conseijueiitly  >liu\\.-d  during  the  selected  hour 
that  the  census  was  lak.  n  that  the  outward  tiaHic  was 
about  twice  that  of  lli.'  inward  traffic  to  .Maiuheslcr, 
though  the  voliiuK-  cif  lie-  maximum  trathi'  would  be 
fairly  eipial  on  boili  sides  of  the  road,  though  at. 
dilTereiit   hours  of  the  day. 

.\nother  interesting  plan  showed  the  number  of 
l)ublic  ami  private  upeu  spaces  in  tlu'  .Manchester 
area.  <>tlier  plans  show.d  the  contours  and  rainfall 
of  the  district;  the  density  of  population  fo  tile  acr<', 
with  the  vaiious  classes  of  property  and  character  of 
the  ground  in  diff<nnl  colours ;  the  accessibility  ui 
the  different  districts  t<.  the  railway  and  tramways; 
and  the  growth  ami  development  of  Liverpool  from 
KwO  to  ls<ri. 

The  plans  wen-  in  sewral  instances  very  finely 
drawn  and  coloured  artistically,  and  the  only  serious 
criticism  on  them  was  that  in  a  number  of  instances 
an  attempt  had  beiii  made  to  show  too  much  on  a 
single  jilan.  The  result  was  that  some  of  (he  plans 
had  over  twenty  dilfrniit  tints  of  colour  to  denote 
the  different  character  of  the  buildings,  open  sjiaces, 
and  density  of  popiilatinn,  and  as  a  cl)nsequellc<^  it  le<i 
to  difhciilty  in  (list  iiif,'iii>hing  the  chaiacter  of  (h<- 
various  plots,  and  laiis.d  confusion. 

INCEPTION    o|-    (  IVIC    SURVEY    .SCHEMES. 

Mr.  SiiAWCROSS,  in  wilcoming  the  members  of  tlu' 
institution  to  the  exhibition,  said  the  inception  of  th<^ 
schemes  shown  ujion  the  wall  was  due  to  London 
architects,  who,  finding  their  members  badly  hit  by 
the  war.  formulated  schemes  for  several  centres  to 
find  work  for  a  certain  number  of  architects  and  their 
assistants.  Six  or  seven  met  in  Manchester  and  formed 
an  Advisory  Commilte<-  to  decide  upon  the  most  useful 
form  of  work  which  tluy  iinild  cari-j-  out  to  relieve  the 
distress  in  the  arcliite<  lural  ranks.  They  did  not  get 
much  help  from  the  livic  authorities,  who  thought  il, 
might  land  them  into  great  exp<^iise,  though  they 
were  wrong  in  this  sup|iosition.  They  first  made  the 
I'ontoiir  map  and  :ift.-rn  ,iids  the  traffic  map.     For  the 


liallic  iiKip  l,;i50  counts  of  the  liallic  in  llie  M.iiicliester 
(list  net  w.'ie  made,  all  of  which  were  taken  before 
iIk'  I'eliol  Older  was  enforced.  The  map  showing  the 
public  and  [uivate  open'  spaces  was  nexL  taken  in 
hand,  and  this  had  proved  of  great  interest,  though 
they  only  put  down  on  the  map  what  they  found,  and 
ilid  not  make  any  sugg^'stions  tlu-mselves  as  to  what 
schemes  should  be  larried  out. 

Prof,  .\bekorombie  said  that  in  LiveiponI  liivy  hail 
followed  the  suggestions,  with  some,  slight  modihi'a- 
tions,  made  by  the  London  Society  for  their  civic 
survey.  They  were  both  i>ractically  experimenting, 
and  therefore  in  |ire])aring  the  plans  they  had  made 
several  mistakes  which  they  hoped  to  avoid  in  the 
future.  Mr.  Lanchester,  who  had  done  so  much  for 
town  planning,  had  drawn  U[)  a  scheme  for  London, 
which  the  French  and  B<'lgiaiis  jiro|)osed  to  adopt.  In 
Liverpool  they  prei)aied  jilans  dealing  with  the  general 
topography  of  the  district  and  its  history;  the  sl.-ilic 
and  dynamic  factors  showing  the  residential  .iiiil 
industrial  conditions,  and  of  transportation  and  its 
i(Oatioii  to  the  width  and  character  of  the  roads  ;  the 
economic  factors  such  as  land  values;  and  admiiris- 
trative  control.  When  they  first  considered  what  work 
they  should  deal  with,  they  thought  they  could  revise 
the  Ordnance  maps,  but  they  came  to  the  concluiiion 
that  they  had  not  the  time,  that  their  funds  were 
insufficient,  for  the  purpose,  and  that  their  archi- 
tectural training  was  not,  of  the  character  required  for 
making  an  accurate  revision  of  these  i)lanK.  They 
dei:idi>d  that,  as  the  work  was  •  paid  for  out  of  a 
national  fund,  they  ought  to  make  a  regional  rather 
than  a  town  or  urban  district  survey.  They  there- 
fore prepared  the  large-scale  jilan  showing  the  roads 
and  tralhi-  between  the  large  towns  in  south-east 
Lancashii'e.  On  th<-  same  lines  they  had  shown  the 
accessibility  of  the  districts  to  the  tramways  and 
railways.  OpcMi  spaces  and  the  housing  (piesfion  were 
also  dealt  with  ill  detail.  They  liad  Ihcii  .•uivioiis  to 
mak.-  th.'s,. 

PLANS     USEFUL     TO    MUNICIPAL     ENGINEER^, 

and  they  invited  them  to  offer  suggestions  for  the 
improvement  of  the  plans. 

Mr.  LoiuiE  said  that  when  they  d.cided  tn  m.ike  (he 
lialiic  plan  they  thought  they  c('iiild  utilise  the  ii.unts 
of  the  traffic  got  by  the  lioad  Board,  but  they  found 
that  they  were  taken  at  such  dilTereiit  hours,  and  on. 
such  a  varied  basis,  that  they  w<'re  not,  of  much  use 
to  lliem.  They  took  one-hour  coiniK  of  lln'  heaviest 
normal  liaHic  during  the  day,  .■ivoiding  i.tre  days  and 
.-ib^KJiinal  traflic,  and  plotted  ihem  on  Ilk'  |ilau  I(j  a 
scab'  of  eighty  vehicles  per  inch.  They  stopped  taking 
the  traflic  at  the  (Uitskirts  of  the  large  (owns,  for  they 
found  that  in  the  towns  there  was  a  great  amount  of 
local  traflic  that  they  could  not  di.stinguish  as  out- 
going <u-  incoming  traflic.  The  plandf  the  open  spaces 
in  the  district  showed  that  they  had  a  number  of  golf 
courses  of  considerable  area,  which  wer<*  invaluable 
from  the  health  point  of  view.  The  rainfall  diagram 
had  been  pl■i^]lal■ed  on  a  fifteen-years'  period,  but  they 
had  since  found  that  I  hey  should  ha,v<-  taken  it  on  a 
Ihirty-five-year  basis.  Accessibility  l(j  tramways  and 
railways  was  shown  by  rings  of  j,  uiile  ,-iiid  I  mile 
i-adius.  The  different  densities  .if  p..piil;i|  i.ui  wi'ii' 
shown  on  another  plan,  and  lli.-y  f.iinid  in  plar.'s 
ilensilies   of  over  20()  jiersons   p.-i-  a.i.', 

Mr.  S.  S.  Pla-it  (Hoch.lai,'),  llw  .iKuiiuaii  of  lli.. 
North-Western  District  of  iMunicipal  and  County 
I'Ingiiieers,  said  they  were  much  indebted  to  the 
members  of  the  .Advisory  Committee  of  Manchester 
.Vrchitects  for  inviting  them  to  inspect  these  inte- 
resting and  suggestive  plans.  Munici[ial  engineers 
thought  at  first  that  the  civic  survey  was  going  to 
entrench  upon  their  work,  but  they  had  found  that 
it  did  not  do  so.  The  road  trafl^ic  plan  on  such  a 
comprehensive  scale  was  very  useful,  and  suggested 
possibilities  of  ring  and  radial  roads.  There  was  great 
difliculty  in  relegating  traflic  to  by-roads  instead  of 
running  through  the  main  residential  roads.  They 
wanted  to  divert  the  traffic  from  the  centre  of  our  large 
towns  by  providing  ring  roads  on  th<..  outskirts.  With 
regard  to  I  hi<  plan  showing  the  open  sjiaces,  he  would 
suggest  that  every  opportunity  should  be  taki-ii  of  keep- 
ing open  the  jirivat^e  open  spaces  for  the  use  of  the 
public.   The  municipal  engineer  must  take  tlu-  initiative 
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in  town  planning,  but  the  architect  could  help 
considerably,  and  they  should  try  to  work  hand 
in  hand. 

Mr.  J.  S.  Brodie  (Blackpool),  president  of  the  Insti- 
tution of  Municipal  and  County  Engineers,  said  that 
lie  looked  upon  those  valuable  plans  as  a  modern 
Domesday  survey,  and  he  would  like  to  know  how  it 
was  proposed  to  make  this  information  accessible  to 
municipal  engineers.  If  pigeon-holed,  the  plans  would 
not  be  of  much  use,  but  if  readily  accessible  they 
would  be  of  inestimable  value.  Counting  the  traffic 
for  one  or  two  hours  during  the  day  was  not  of  much 
use  to  him.  He  wanted  the  twenty-four  hours,  and 
at  a  special  time  of  the  year.  Blackpool  had  peculiar 
conditions,  and  he  hoped  that  they  would  be  able  to 
extend  their  survey  so  as  to  include  Blackpool. 

Prof.  Abercrombie  explained  that  before  they  took 
the  census  they  wrote  to  the  surveyor  in  the  district 
to  ask  him  which  was  the  most  congested  hour  during 
the  day,  and  the  most  useful  time  for  the  counting  to 
take  place.  They  were  concerned  with  the  greatest 
congestion,  but  surveyors  wanted  to  know  more  about 
the  wear  and  t«ar  on  ihe  road. 

Mr.  A.  M.  Ker  (AVarrington)  said  he  would  like  to 
know  the  kind  of  traffic  as  well  as  its  amount — whether 
it  was  light  or  heavy. 

Mr.  C.  Brownridge  (Birkenhead)  asked  if  the 
density  of  the  population  was  obtained  by  actually 
counting  or  by  an  estimation.  What  was  going^  to 
be  the  outcome  of  all  this  information?  Much  of  it 
could  be  added  to  if  Prof.  Abercrombie  would  classify 
the  methods  on  which  he  was  proceeding.  He  had 
hung  up  liis  scheme  in  Birkenhead  because  he  thought 
that  unless  they  could  get  a  common  basis  it  would 
not  compare  correctly  with  other  areas.  An  architect  in 
a  Liverpool  paper  has  recently  said  that  town  planners 
were  dreamers.    He  thought  they  were  both 

dre.\mers   and  practical  men, 

but  some  men  were  neither-.  We  must  have  high 
ideals,  and,  though  we  might  never  reach  them,  we 
were  still  assisting  in  improving  things. 

Mr.  E.  WoRRALL  (Stretford)  remarked  that  the 
utility  of  these  plans  was  a  most  important  question. 
While  each  district  could  deal  with  its  own  roads  it 
could  not  deal  with  the  outside  roads,  but  the  county 
council  had  got  the  power  and  opportunity  of  pro- 
viding communicating  roads  between  important  towns. 
They  as  municipal  engineers  not  only  wanted  to  know 
the  Volume  of  the  traffic,  but  the  character,  so  as  to 
provide  suitable  pavements. 

Jlr.  A.  J.  Price  (Lytham)  said  that,  while  the 
plans  were  very  successful  artistically,  .they  had 
attempted  too  much,  and  the  great  number  of  colours 
was  confusing.  The  speed  of  the  vehicle  had  a  great 
deal  to  do  with  the  congestion  of  the  traffic,  for  con- 
gestion was  generally  due  to  slow-moving  vehicles. 
He  thought  it  would  be  very  useful  if  plans  could 
be  prepared  showing  the  position  of  the  sewers,  a.nd 
gas  and  water  mains,  as  required  on  the  town  planning 
plans. 

Mr.  A.  P.  Statham  (Salford)  said  the  traffic  plan 
showed  that  the  traffic  was  much  denser  on  one  side 
of  the  road  between  Pendleton  and  ;Manchester  than 
on  the  other.  In  the  morning  they  would  find  that 
llie  traffic  was  ino.stly  going  from  Manchester,  and  it 
returned  late  in  the  afternoon.  One  hour's  census 
was  i»t  siiffi<'-ient,  and  if  the  plan  had  been  correct 
it  would  be  a  m;.9take  to-liave  the  tramway  in  the 
centre  of  the  roadway,  as  the  traffic  would  require  a 
wide  road  on  one  side  of  the  trams  and  a  narrow 
I'oad  oil  the  other— it  would  have  to  be  a  lop-sided 
load. 

Mr..  HoRSFALL  asked  whether  the  town  council 
would  provide  a  room  where  tlie  plans  could  be  kept, 
so  that  if  small  reproductions  of  the  plans  could  be 
issued,  persons  using  the  small  reproductions  could 
inspect  tlie  larger  plans  and  maps. 

Mr.  Smethurst  said  the  exhibition  had  a  value  in 
liivin.g  them  an  ideal.  It  would  be  very  useful  and 
cognate  to  the  subject  if  the  plans  could  show  the 
death-rate  of  the  various  districts.  Congestion  meant 
a  high  death-rate,  and  to  go  on  as  we  were  doing 
meant  a  high  death-rate.  Comparative  death-rates 
l)Ut  into  graphic  form  would  be  very  useful. 

Mr.  E.  L.  Morgan  (Bolton)  asked  how  we  were  to 
get  rid  of  the  traffic  which  went  through  our  towns  ? 
Wiy  should  we  not  use  by-roads,  which  would  leave 
tlie  central  areas  untouched?  This  could  only  be 
dealt  with  as  a  national  question.  We  wanted  a 
uniform   scale   of  colours   on   the   plans.    He   would 


like  the  open  spaces  near  the  rivers  which  could  not 
be  buiit  upon  shown  on  the  plans. 

Mr.  T.  S.  PicTON  (Eccles)  said  that  as  the  cost  of 
preparing  these  plans  came  from  the  Prince  of  Wales' 
Fund,  the  work  should  be  continued  after  the  war, 
and  be  subsidised  by  the  Government. 

Mr.  iS.  S.  Platt  (Rochdale)  said  he  did  not  think 
the  sewers  and  gas  and  water  mains  should  be  shown 
on  the  plans,  as  it  would  not  be  done  accurately,  and 
would  have  to  be  done  over  again. 

Prof.  Abjcrcrombie  said  their  efforts  were  largely 
experimental,  and  this  was  the  first  time  they  had 
been  able  to  see  them  all  together.  The  four  Liver- 
pool plans  followed  the  London  method,  but  he 
agreed  that  they  would  do  better  by  producing  this 
information  on  a  larger  number  of  plans.  They  had 
no  funds  for  reproducing  the  plans,  though  they  had 
been  prepared  with  a  view  to  reproduction.  They 
were  precluded  from  doing  anything  in  the  way  of 
town  planning;  that  must  be  left  to  the  municipal 
engineers.  He  would  like  them  to  meet  together 
from  time  to  time,  so  that  they  could  get  their  sug- 
gestions and  ideas  and  embody  them  on  the  plans. 
They  could  draw  out  a  sketch  scheme  for  a  colour 
scale,  and  they  hoped  to  adopt  Mr.  Smethurst's  ideas 
with  regard  to  the  death-rate  and  density  of  popu- 
lation. 

Mr.  Shawchoss  said  anything  they  could  give  in  the 
way  of  help  to  the  Civic  Survey  would  be  welcomed, 
for  anything  that  was  done  in  the  way  of  improve- 
ment must  have  the  approval  of  the  local  bodies. 

At  the  conclusion  of  the  meeting  the  members  were 
entertained  to  tea  in  the  rooms  of  the  Manchester 
Society  of  Architects. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


ANNUAL  MEETING. 

The  annual  meeting  of  the  Lower  Thames  Valley 
District  Surveyors'  Association  was  held  at  the  Town 
Hall,  Twickenham,  on  Saturday  last,  and  was  well 
attended  by  the  members. 

The  lion,  secietary  submitted  a  report  which  showed 
that  excellent  work  had  been  done  during  the  past 
year,  and  that  the  meetings  had  been  vei'y  instructive 
and  helpful  to  the  members  generally. 

electio.v  of  officers. 

The  officers  elected  for  the  ensuing  year  are  as 
follows — viz.  ; — 

President.^Mr.  ,J.  G.  Carey,  Hounslow. 

Vice-President. — Mr.  F.  Sadler,  Acton. 

Hon.  Secretary  and  Treasurer. — ]\Ir.  G.  Stevens, 
Feltham. 

A  hearty  vote  of  thanks  was  passed  to  the  retiring 
officers  for  their  valuable  services.  , 

It  v;as  unanimously  agreed  that  the  usual 
amiual  subscription  should  be  paid  to  the  Orphan 
Fund  of  the  Institution  of  Municipal  and  County 
Engineers,  and  in  addition  a  special  donation  of 
£.5  .5s.,  in  view  of  the  probable  heavy  demands  upon 
the  fund  as  a  consequence  of  the  war. 

After  several  interesting  subje<^ts  had  been  discussed 
the  meeting  closed. 


Society  of  Engineers. — At  a  meeting  of  this  body, 
to  be  held  at  the  apartments  of  the  Geological  Society, 
Burlington  House,  Piccadilly,  W.,  on  Monday, 
December  11th,  at  3  p.m.,  two  pajjers  will  be  pre- 
sented for  discussion  dealing  with  the  sources  of 
minerals  and  mineral  ores  required  in  the  engineering 
industry  of  the  United  Kingdom.  The  first  paper 
will  be  presented  by  Prof.  W.  G.  Feamsides,  m.a., 
Sorby  Professor  of  Geology  at  the  University  of 
Sheffield,  and  will  deal  with  the  minerals  required 
by  the  iron  and  steel  industries.  The  second  will  be 
presented  by  Prof.  C.  G.  Cullis,  d.sc,  m.i.m.m., 'Pro- 
fessor of  Economic  Mineralogy  at  the  Imperial  College 
of  Science,  and  will  deal  with  non-ferrous  ores.  As 
the  subject  for  discussion  is 'of  exceptional  interest 
at  the  present  time,  and  a  large  number  of  eminent 
engineers  and  metallurgists,  will  be  invited  to  attend, 
the  council  has  decided  to  throw  the  meeting  open  to 
the  public  by  tickets,  which  may  be  obtained  (gratis) 
on  application  to  the  Secretary,  17  Victoria- 
street,  S.AV. 
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HIGHWAY  MAINTENANCE  AT  SHEFFIELD. 


A  YEAR'S  WORK. 

The  gross  expenditure  of  the  SheflBeld  highways 
and  sewerage  department  (Mv.  W.  J-  Hadfield,  city 
surveyor)  during  the  twelve  months  ended  March 
•25th  last  was,  we  gather  ivom  the  annual  report  of 
the  committee,  £153,6-10,  as  compared  with  £238,808 
in  the  previous  year.  The  expenditure  on  highways 
amounted  to  £38,877 — .Co,024  less  than  the  sum  voted. 

It  is  pointed  out  that  the  reduction  in  highway 
costs  is  a  .saving  only  in  part — much  of  it  is  due  to 
postponement  of  capital  expenditure.  Broadly,  the 
policy  has  been  (1)  to  give  great  care  to  the  main- 
tenance of  good  roads  (especially  macadam  roads), 
on  the  principle  of  "  a  stitch  in  time  " ;  (2)  to  defer 
works  of  surface  improvement  where  not  impera- 
tively necessary,  and  where  practicable  to  repair 
worn  roads  instead  of  renewing  them. 

So  far  as  the  committee  know, the  error  of  "saving" 
in  one  year  at  a  cost  in  the  next  year  of  perhaps 
twice  or  three  times  the  amount  "  saved  "  has  been 
avoided. 

There  are  some  directions  in  which  a  heavy  after- 
the-war  expenditure  may  be  expected,  principally  in 
the  renewal  of  wood  pavements  and  the  repaving  of 
certain  East-end  thoroughfares,  where  the  present 
traffic  is  abnormal;  but  tiiis  is  work  wliich  could  not 
be  undertaken  at  present,  and  will  cost  less  at  a 
later  date  than  if  carried  out  at  current  prices. 

The  extent  to  which  hi'-'liway  expenditure  has  been 
reduced  wiU  be  appreeated  when  it  is  mentioned 
that  while  the  figure  for  h  ghwav  work  was  in  1912 
£239,  that  for  1916  wa?  only  £111. 

TAR-MAC.\DAM    KOADS. 

During  the  year  the  length  of  tar-macadam  roads 
increased  from  55  miles  to  60  miles,  while  water- 
bound  or  ordinary  macadam  roads  decreased  from 
195  miles  to  191  miles,  the  practice  of  the  department 
being  to  lay  tar-macadam  wherever  practicable  in 
cases  where  water-bound  roads  fall  out  of  repair. 
The  quantity  of  tar-macadam  used  during  the  .year 
w^  10,677  tons — about  half  the  usual  quantity. 
Other  macadam  used  fur  the  repair  of  water-bound 
roads  amounted  to  3.711  tons— a  total  of  14,388  tons. 
This  is  10.000  tons  below  the  average— a  reduction 
made  possible  without  serious  deterioration  of  road 
surfaces  by  the  substitution  in  previous  years  of  tar- 
macadam  for  water-bound,  a  work  which  has  been 
L'reatly  helped  by  the  loan  and  grant  received  from 
the  Road  Board. 

TAR-RPRAYINQ.  ' 

The  tar-spraying  of  tlie  remaining  water  -  bound 
roads,  as  a  table  in  the  report  shows,  has  been 
carried  out  to  a  greater  extent  than  ever  before,  an 
area  of  663,915  sq.  yds.  being  dealt  with,  as  compared 
with  483,526  .sq.  yds.  in  the  previous  twelve  months. 

Substitutes  for  calcium  chloride  are  being  tested 
on  considerable  lengths  of  hilly  road. 

ROAI)   BOARD   SCHEMES. 

Expenditure  on  these  schemes  up  to  March  25th 
last  had  amounted  to  £28.371,  and  it  is  now  possible 
in  some  measure  to  reali.se  what  the  financial  effect 
of  this  work  will 'be. 

During  the  four  years  which  have  passed  since  re- 
construction was  commenced,  £7,224  has  been  saved 
on  maintenance  charges — about  55  per  cent  of  the 
previous  cost  of  maintaining  the  roads  in  question — 
and  this  was  during  the  period  of  conversion,  when 
some  of  the  roads  stUl  had  to  be  maintained  in  the 
old  way. 

"  This,"  says  the  committee,  "  is  a  very  moderate 
way  of  putting  it,  as  in  the  meantime  motor  traffic 
(for  which  the  roads  orifrinally  were  not  fitted)  has 
increased,  and  maintenance  costs  must  have  gone  up 
rapidly  had  the  old  form  of  construction  remained. 
Experience  in  Sheffield  ^hows  that,  by  substituting 
tar-macadam  for  water-l)Ound,  not  only  do  the  public 
get  far  superior  road.s.  free  from  mud  in  winter  and 
comparatively  free  from  dust  in  summer,  but  also 
that,  although  such  roads  are  subject  to  an  increas- 
ing amount  of  motor  traffic,  including  some  'bus 
traffic,  the  latter  being  a  new  factor,  they  are  cheaper 
to  maintain  than  were  the  same  roads  under  horse 
traffic  when  made  in  the  old  way." 

EPPECT  OF  MOTOR  TRAFFIC. 

In  order  to  illustrate  the  difference  in  traffic  and 
its  effect  on  road  surface?,  mention  is  made  in  the 
report  of  the  Redmire  and  Sandygate  'bus  route. 


A  grant  was  obtained  from  the  Road  Board  in  tlie 
year  1913  for  the  purpose  of  constructing  a  tar- 
macadam  centre  along  both  roads,  from  Manchester- 
road  to  the  Lodge  Moor  Hospital,  in  order  to  with- 
stand the  'bus  traffic.  Between  February,  1913,  and 
March,  1916,  in  w-hich  months  traffic  returns  were 
taken,  the  daily  weight  of  traffic  passing  over  these 
roads  (the  average  effective  width  of  wliich  is  about 
7  yds.),  calculated  on  the  Road  Board  basis,  had 
increased  from  414  tons  to  958  tons.  The  increase 
is  due  entirely  to  heavy  motor  traffic,  horse  traffic, 
in  fact,  having  diminished  about  33  per  cent,  while 
ordinary  motor  cars  have  remained  at  about  the  old 
figure.  Even  without  the  'buses,  motor  traffic  over 
this  route  would  still  exceed  the  total  weight  of  all 
traffic  when  the  previous  census  was  taken. 
Although  the  tar-macadam  strip  generally  has  re- 
mained in  good  condition,  the  sides  have  suffered 
severely,  and  this  was  beginning  to  affect  the  tar- 
macadam.  The  worst  parts  of  the  margins  have  now 
been  dealt  with,  and  further  sums  are  being  included 
in  the  estimates  from  time  to  time  for  dealing  with 
the  remainder  in  the  same  way. 

STREET   CLEANSING. 

In  this  connection  the  committee  mention  that 
the  cost  per  mile  of  street  per  annum  worked  out  at 
£106  6s. 

Up  to  March  25th  last  the  first  motor  sweeper  had 
covered  12,200  miles,  and  the  second  4,495  miles.  At 
the  end  of  the  year  a  third  motor  sweeper  was  in 
course  of  construction,  and  the  parts  had  been 
ordered  for  a  fourth. 

The  introduction  of  motor  sweepers  has  enabled 
the  number  of  horse  machines  to  be  reduced  from 
nineteen  to  about  four. 

TRAMWAVS     PERMANENT    WAY. 

A  considerable  reduction  of  expenditure  on  the 
tramways  permanent  way  is  noted  in  the  report,  and 
there  is  an  interesting  paragraph  dealing  with  the 
welding  of  rail  joint.?.  In  March  last  the  total  num- 
ber of  welded  joints  was  6,876,  of  which  3,762  were 
electrically  welded. 

"  This  work,"  it  is  stated,  "  has  been  a  great  help  \ 
in  dealing  with  the  old  tracks  which  could  not  be 
renewed.  Usually  the  joints  wear  out  first,  and 
the  welding  process  has  provided  a  practicable 
method  of  lengthening  the  life  of  track  which  other- 
wise must  have  been  relaid." 

THE   STAFF  AND  THE   WAR, 

Up  to  March  25th  last  294  foremen  and  workmen 
had  joined  the  Forces  and  thirteen  members  of  the 
office  staff— total  307. 

Messrs.  Brierley  (divisional  surveyor)  and  Hassall 
(chief  assistant,  sew'ers  department),  both  of  whom 
enlisted  as  privates,  have  obtained  commissions  in 
the   Naval    Brigade — Engineering   Division. 

Notwithstanding  the  reduction  in  expenditure,  the 
year  has  been  a  very  busy  one  for  the  remaining 
staff.  The  amount  of  work  done  cannot  be  measured 
in  money  alone.  Special  calls  have  been  made  in 
many  directions  and  have  been  met  in  a  most  willing 
manner  by  all  concerned. 

As  an  instance  of  extra  work  done  the  road  making 
and  drainage  in  connection  with  the  munition 
colonies  may  be  mentioned.  The  department  w'as 
asked  to  carry  out  about  4i-  miles  of  road  and  10,000 
yds.  of  drainage  work,  as  well  as  many  miles  of 
trenches  for  the  gas  mains,  &c.  Tliis  work  was 
started  late  in  December,  1915,  and  the  drainage  was 
practically  completed  by  the  end  of  Ma-rch,  1916.  In 
one  week  close  upon  a  mile  of  pipes  was  laid. 


St.  Helens  War  Bonuses. — St.  Helens  Corporation 
have  decided  to  give  a  war  bonus  of  2s.  a  week  to 
single  male  and  female  employees  and  to  married 
male  and  female  employees  without  household 
responsibilities.  To  those  with  household  responsi- 
bilities it  has  been  decided  to  give  a  bonus  of  2s.  a 
week,  with  Is.  a  week  for  the  employee's  wife  and 
6d.  a  week  for  each  rhild. 

Scottish  Housing  Commission's  Report. — Replying 
to  a  question  in  the  House  of  Commons  on  Tuesday, 
the  Secretary  for  Scotland  said  he  understood  there 
was  no  prospect  of  a  re])ort  from  the  Royal  Commission 
on  Housing  in  Scotland  being  issued  before  the  date 
of  the  forthcoming  Housing  Conference  at  Glasgow. 
The  work  of  the  commission  had  been  suspended  for 
.some  time,  but  a  proposal  that  the  commission  should 
be  called  together  again  for  the  purpose  of  its  report 
was  now  before  the  Government. 
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Public  Utility  Societies  and  Housing.' 

By    EWART    G.    CULPIN. 


Our  ijublic  utility  societies  were  represented  iu  an 
iniportant  deputtitioii  wliich  recently  waited  upon 
JVIr.  Walter  Long  in  regard  to  hoiising  after  the  war. 
Naturally  it  was  but  a  part  of  the  deputation,  and 
the  claim  of  the  jiuhlio  utility  societies  as  against 
public  or  private  action  was  naturally  not  raised, 
and  no  reference  wa.-;  made  to  our  work  in  the  [Resi- 
dent's reply. 

It  is  therefore  necessary  that  we  should  consider 
the  future  from  our  own  point  of  view  and  see  if  we 
ought  not  now  to  make  some  definite  bid  for  increased 
recognition  and  for  improved  facilities.  We  .ought 
to  make  it  understood  that  we  stand  for  a  definite 
phase  of  housing  reform,  which  is  neither  municipal 
work  nor  private  enteriirise ;  that  we  combine  the 
good  points  of  both  these,  and  that  we  avoid  some  of 
the  pitfalls  of  both ;.  and  that  while  we  may  at 
the  same  time  be  creating  new  possibilities  of  diffi- 
culties, we  are  at  any  rate  alive  to  them  and  ready 
to  meet  them. 

It  seems  to  be  agreed  that  the  liousing  of  the 
future  will  not  be  undertaken  by  private  individuals 
unless  there  are  very  drastic  alterations  in  legisla- 
tion, both  as  to  taxation  and  financial  assistance, 
and  it  has  been  taken  for  granted  that  the  only 
alternative  to  this  is  housing  by  local  authorities. 
We  have  only  to  look  at  the  figures  of  the  numl:)er 
of  houses  provided  by  local  authorities  and  by  public 
utility  .societies  during  the  past  ten  years  to  see  that 
the  new  form  of  housing  which  we  advocati^  is 
rapidly  overtaking  municipal  enterprise. 

MUNICIPAL    HOUSING. 

There  is  a  more  serious  question.  It  is  not  every- 
body who  is  agreed  upon  the  desirability  of  muni- 
cipal housing,  and,  whatever  may  be  our  own 
opinions,  we  have  to  face  tliia  fact  and  to  realise 
that  municipal  housing  has  been  on  many  occasions 
— and  probably  will  be  on  many  more  occasion.* — 
the  subject  of  the  rough-and-tumble  of  .municipal 
elections,  and  for  this  purpose  statements  are  made 
on  both  sides  which  sometimes  have  to  be  justified 
later  on,  to  the  detriment  of  housing  schemes.  That 
being  so,  it  is  the  first  argument  wliy  we  should 
adofjt  a  method  of  building  and  development  which 
will  not  antagoni.se  the  opponents  of  municijial 
action. 

Secondly,  except  in  a  very  few  cases,-  municipali- 
ties are  not  ready  to  proceed  with  housing  schemes. 
After  the  liattle  of  the  booths  a  scheme  has  to  be 
thought  out  in  committee  and  in  the  council 
chamher;  land  has  to  be  found,  staffs  engaged,  plans 
drawn,  and  contracts  entered  into  before  a  brick  is 
laid.  On  the  othei  hand,  there  are  .some  thousands 
of  acres  of  land  under  the  control  of  public  utility 
societies  at  this  moment  for  which  plans  are  pre- 
pared and  upon  which  houses  can  )>6  erected 
directly  money,  materials,  and  labour  are  available. 
It  is  too  often  the  case  that  in  regard  to  municipal 
housing  schemes,  owing  largely  to  the  disputes  which 
are  engendered,  they  are  often  either  ill-matured  or 
too  slow  in  operation.  Public  utility  societies  con- 
sist, ^s  a  rule,  of  men  who  have  given  tliis  .subject 
special  study,  who  have  projier  .schemes  and  )iroper 
plans  ready. 

I  suggest  that  municipalities  can  best  lielp  this 
work  by  securing  land  and  forming  roads,  as  has 
been  done  by  Birmingham  and  Hereford,  under 
sec.  5  of  the  Act  of  1900.  The  land  can  then  be 
leased  to  public  utility  societies,  and  if,  as  suggested 
later,  increased  powers  are  given  for  them  to  take 
part  in  the  financial  working  of  these  societies,  there 
are  few  parts  of  the  country  where  work  could  not 
proceed. 

Another  reason  why  public  utility  societies  will  be 
in  many  instances  better  able  to  coije  with  the 
housing  work  than  the  municipality  unaided  is  that 
as  soon  as  peace  is  declared  the  mvniicipalities  will 
have  an  enormous  amount  of  work  to  do.  Schemes 
of  urgent  necessity  which  have  been  hung  up  in 
consequence  of  the  war  will  have  to  be  proceeded 
with ;  and,  again,  it  may  be  necessary  in  many  places 
for  relief  w^ork  to  be  started,  and  municipalities 
should  be  at  liberty  to  undertake  definite  relief  work 

*  Paper  presented  at  a  conference  of  the  Central  Committee  of  PuMio 
Utility  Societies  organised  by  the  Garden  Cities  and  Town  Planniiis 
Association. 


which  will  nut  require  so  iiiuch  preparation  and 
elaboration  as  would  u  housing  scheme.  I  think 
we  can  lay  it  down  as  definite  that  housing  which  is 
carried  out  as  distress  work  is  likely  to  be  distress 
work  first  and  housing  second,  and,  so  far  as  we  are 
concerned,  we  cannot  agree  tliat  this  is  the  proper 
state  of  things.  Where  housing  is  requiicd  it  should 
l)e  jjrtivided  entirely  irrespective  of  Ihc  unemploy- 
ment  question. 

THK   GARDEN    CITY    .STANDARD. 

We  should  ])ress  always  for  what  has  come  to  l)e 
known  as  the  Garden  City  standard  of  housing, 
which  we  may  roughly,  for  this  purpose  only,  define 
as  follows:  — 

(a)  A  definite  lay-out  plan  must  be  provided 
capable  of  inclusion  in  a  town-planning  scheme, 
with  due  regard  to  open  spaces  and  local  amenities. 

(It)  The  number  of  houses  to  the  acre  mu.st  be 
strictly  limited,  bearing  iu  mind  the  circumstances 
of  the  neighbourhood. 

('■)  The  work  should,  as  far  as  possible,  follow  the 
Garden  Suburb  type  on  the  out.skirts  of  towns. 

(rf)  Pending  the  adoption  of  a  town-ijlanning  scheme 
the  by-laws  relating  to  roads  and  buildings  should 
be  su.sjiended  in  regard  to  those  clauses  dealing  with 
width  and  character  of  roads,  height  of  rooms,  space 
about  buildings,  &c.,  which  (uejudicially  affect  eco- 
nomical building  and  road  <-onstruction — provided 
always  that  the  structural  and  sanitary  efficiency  is 
in  no  way  impaired  liy  any  such  variations  or  sus- 
[len.sions. 

But  possibly  the  chief  point  where  the  jjublic  utility 
society  will  prove  its  sui>erio>rity  to  either  municipal 
schemes  or  i>rivate  schemes  is  in  regard  to  the  social 
side,  and  this  will  be  still  more  evident  in  rural 
schemes  than  in  urban.  It  cannot,  however,  be 
neglected  as  a  feature  of  suburban  developmejut, 
because  I  am  certain  that  the  lack  of  local  jjatriotism 
is  a  very  serious  hindrance  to  civic  development  and 
to  the  fostering  of  a  real  civic  .spirit,  while  in  rural 
areas  the  spirit  of  co-operation  engendered  by  any 
such  scheme  of  housing  is  likely  to  foster  the  growth 
of  that  "  life"  which  we  all  agree  is  so  essential  for 
tlie  future  of  our  rural  areas.  The  public  utility 
society,  with  its  village  hall  or  its  institute,  is  lifting 
liou.s/;ng  on  to  a  different  plane.  Men  cannot  live 
in  bricks  alone,  and  the  development  of  the  love  of 
the  real  things  that  count  can  only  be  fostered  as 
there  are  adequate  facilities  tor  nuitual  intercourse 
and  common  endeavour. 

It  is  ajjparent  that  to  do  all  this  it  may  be  neces- 
sary for  a  greatly  increased  amount  of  propaganda, 
and  fov  the  existence  of  a  central  society  sufficiently 
.strong  financially  to  undertake  the  formation  of 
societies  and  of  sufficient  standing  and  commanding 
sufficient  ability  to  be  able  to  act  as  a  supervising 
and  advisory  body.  Essentially  this  society  must 
not  be  a  trading  concern,  and  I  .consider  that  one 
of  the  first  tilings  required  to  enable  this  work  to 
be  carried  on  is  a  moderate  State  grant  to  some 
organisation  which  could  undertake  this  work.  The 
functions  of  this  suggested  body  would  be  many  and 
varied,  but  if  we  are  right  an  some  of  our  surmises 
it  will  be  necessary  to  have  such  an  organisation, 
to  which  not  only  can  individual  societies  turn  for 
advice  and  assiistance,  but  to  which  governmental 
departments  can  refer  for  particulars  as  to  the 
standing  and  character  of  societies. 

POLICY    FOB    PUTURE    WORK. 

Roughly,  we  have  agreed  upon  a  policy  for  future 
work,  and  without  going  further  into  argument  I 
would  briefly  recapitulate  tliis:  — 

LAND. 

U)  Increased  powers  to  enable  local  authorities  to 
purchase  and  to  own  land,  to  develop  it,  and  to  lease 
it  to  public  utiHty  societies  for  the  erection  of 
dwellings. 

(a)  Land  compulsorily  acquired,  as  well  as  land 
acquired  by  agreement,  to  be  available  for  leasing. 

(h)  Land  to  be  available  for  all  classes  of  property. 

(c)  Land  leased  to  public  utility  societies  for 
periods  of  999  years  (or  "not  less  than  99  years")  at 
ground  rents  whicli  will  be  sufficient  to  cover  repay- 
ment and  cost  of  administration  in  80  years. 
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('/)  Local  antlioiitie.-  to  liave  first  option  to  purchase 
properly  when  a  puhlic  utility  society  is  dissolved 
or  it  desires  to  sell  all  or  jiart  of  its  land. 

(■2)  Public  utility  six-ittics  to  have  power  throngli 
some  body  charged  with  the  duty  to  acipiire  land 
(•oiiipiil.<orily  for  housing  and  town  plannintr  [iurxiose.s. 

MUNICIPAL    P.TJ.S. 

(1)  Local  authoritie.-i  to  have  increased  facilities  for 
iiive.-iting  in  funds  of  imhlic  utility  societiies. 

(2)  Co-operation  with  private  investors  and  tenants 
to  be  effected  in  the  following  ways:  — 

(a)  By  purchasing  and  developing  land  and  leasing 
it  to  the  .societies  on  favourable  terms — eighty  years 
repayment. 

(Ij)  By  investing  in  fnnd.s  of  societies  and  making 
loans  to  them.  This  may  l>e  done  in  the  following 
manner:  — 

(ll  Local  authorities  to  borrow  from  Government 
on  favourable  terms  on  security  of  rates. 

(2)  Local  authorities  to  be  able  to  advance  80  i>er 
cent  by  way  of  loan  and  invest  not  more  than  10  per 
cent  in  shares  or  loan  sto<k.  or  both. 

(3)  Remaiiniiig  10  iier  <ent  to  be  subscribed  by 
tenants  and  other  local    iiive.stors. 

(4)  Management  Committee  to  consi.st  of  eight 
inemliers,  five  elected  by  local  authorities,  three  by 
tenants  and  investors. 

MUNICIPALLY     .ASSISTED    SCHEMES. 

Local  authorities  to  have  power  to  invest  in 
societies  not  promoted  by  them  up  to  one-third  of 
the  value  of  the  projjerty. 

FINANCE. 

Government  money  to  be  advanced  on  the  following 
terms:  — 

(1)  Nine-tenths  of  total  value  by  way  of  loan  ;  re- 
payment period — land.  80  years;  buildings,  60  years, 
at  lowest  rate  of  interest  conditional  on  Garden  City 
methods  being  applied.  Le.ss  favourable  terms  under 
ordinary  conditions.  Garden  Cities  Association,  or 
some  such  body,  to  report  as  to  whether  schemes  are 
.satisfactory  from  Garden  City  standpoint.  (It  is 
also  suggested  that  more  favourable  terms  shall  I>e 
granted  to  those  societie.-  where  the  tenant  members 
-■<hare  in  the  profits.) 


(2)  Conditions  of  loan:  — 

(a)  Societies  to  be  conducted  according  to  Local 
(iovernnienl  Board  regulations. 

(//)  Pcriodival  audit  by  public  auditors. 

(,(■)  Definiliion  of  term  "working^  class"  to  be 
f.vteiuted  to  include  all  jiersons  insurable  under  the 
National  Health  Insiuunce  Act. 

(3)  Above  conditions  not  to  be  contingent  on  the 
existence  of  iniem|j|oyinent  ;  the  need  for  liouses  to 
be   the   main   consideration. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 

((7<)iilribule(l.) 
Is  iheic  nut  a  gootl  deal  to  be  said  in  favour  of  iVli-. 
Wiekeiidcn's  siiggcslioii,  as  set  forth  in  The  Surveyok 
of  September  l.'illi,  that  surveyors  should  k(*p 
iliagianiinatie  charts  of  the  various  works  and  other 
iriall<-rs  connected  with  llicir  district,  so  that  statistics 
can  be  boile<l  down  into  cttniprohensibte  charts?  Could 
not  this  system  be  c.\lciided  to  many  of  our  Govern- 
whcrt?  voluminous  statistics  are 
ler  ihat  they  arc  unreadable,  and 
if  any,  intelligence,  even  if  an 
leeipher  them? 


iiicnt  de|)artmenls 
kept,  in  siieli  a  ma 
eonvey  viTV  litll. 
allein'pl    is  'rii;idc   I. 


Is  it  iioi  lo  be  hoped  that  the  Departmental  Com- 
llnll.■l^  wliieh  is  now  sitting  to  consider  the  past  work- 
ing of  thi'  Slimmer  Time  Act,  or  Daylight  Saving  Act 
as  it  is  more  po|Milarly  known,  will  hear  evidence  in 
favour  of  a  eontiiuiaiue  of  this  useful  and  highly 
cstecined  measure,  as  well  as  "  witnesses  as  to  any 
dilticullies  which  have  been  encountered,"  which,  a 
little  biid  whispers,  is  all  the  evidence  they  are  going 
to  take.'  Has  not  the  Act  been  one  of  the  most,  if 
not  Ifiv  most,  popular  .\ct  of  Parliament  which  has 
emanated  from   the  piescnt  Government? 

•  •  •  * 

Is  it  not  evidence  of  the  enormous  stiidcs  made  in 
sanitation  (hiring  the  last  century  that  the  first  filt^^r 
for  (he  piiiiHeation  of  a  public  water  supply  was  con- 
structi'd  about  ninety  y<>ars  ago,  and  that  now  not 
only  is  water  filtered,  but  in  many  cases  is  sterilised 
before  consumption?  Do  wc  not  find  that  the 
process  of  sterilising  by  means  of  ultra-violet  rays, 
hypochlorites,  (>j',on<',  and  other  sterilising  media  is 
being  successfully  applied,  and  may  we  not  hope  that, 
as  "  civilisation  "  proceeds  to  pollute  ouv  available 
sources  of  water  supply,  scientific  progress  will  be 
able  to  meet  the  case  by  the  introduction  of  economical 
.•md   reliable  means  of  sterilisati'on  ? 

•  •  •  • 

Does  it  Mot  strike  one  as  being  somewhat  mislead- 
ing for  the  public  Press  almost  invariably  to  state, 
when  dealing  with  sonu'  public  improvement,  that 
"  tlu'  cost  will  fall  on  the  council,  or  on  the  local 
authority,"  or  that  "  the  Government  will  bear  the 
4'..\pense  "  ?  Would  it  not  be  more  correct  to  say  in 
the  first  case  that  "  the  ratepayers  will  be  burdened 
with  the  cost,"  and  in  the  second  case  "  the  tax- 
payers will  have  to  pay  for  this"?  Would  not  each 
individual  then  realise  that  he  was  paying  his  pro- 
poi'tion,  whereas  now  it  probably  does  not  occur  to 
liim  in  that  light? 

•  *  •  * 

Is  ii  a  fad.  as  stated  in  one  of  the  dailies  recently, 
that  womi'ii  ar<'  being  trained,  and  turned  out,  as 
laigine  drivers  in  Schh-swig-Holstein  at  the  rate  of 
fifty  a  month?  and  if  this  is  so,  why  is  it  that  the 
Metropolitan  Commissioner  of  Police  still  refuses  to 
grant  licences  to  women  as  taxi-cab  drivers?  While 
im  the  one  hand  there  is  a  cry  for  more  and  more 
fighting  men  and  men  for  munition  works,  does  it  not 
seem  lemarkable  that  women  should  not  be  allowe<l 
lo  engage  in  an  occupation  for  which  they  are  quite 
suitable,  and  so  relieve  a  large  number  of  men  for 
more  important  work? 

I  •  •  *  • 

What  was  the  reason  for  the  road  giving  way  at 
Birmingham  the  other  day,  when  an  electric  generator 
weighing  34  tons  was  being  transported  to  the  corpora- 
tion generating  station  ?  Should  not  a  modern  road- 
way in  a  city  be  capabh;  of  bearing  such  a  weight 
if  properly  distributed,  unless  some  sort  of  cavity 
had  formed  under  the  crust  or  foundation?  Would  it 
not  be  very  useful  if  in  every  case  of  failure,  accident, 
collapse,  or  disaster,  a  full  account  of  the  cause 
could  be  made  available  for  publication,  so  that  a 
■record  could  be  kt.-pt  of  the  circumstances  which  lead 
to  such  occurrences? 
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Leakage  from  Water-Pipe  Joints.* 

A.    BARBOUR,    Chairman   of    Committee   on    Pipe-Joint   Leakage   appointed   by    the 
New    England   Waterworks   Association. 


On  Septembor  7,  1915— as  a  result  of  a  jiaper  read 
by  Arthur  H.  Smith  before  tli©  New  England  Water- 
works Association — a  committee  was  appointed  "  to 
investigate  experience  in  the  leakage  of  pipe  joints." 
As  the  best  method  of  obtaining  the  results  of  expe- 
rience in  joint  leakage,  a  circular  containing  thirty- 
seven  questions  was  sent  to  430  members  of  this 
association  and  to  124  members  of  the  American 
Waterworks  Association.  Prom  the  554  circulars  sent 
out  131  replies  have  thus  far  been  received,  forty-six 
of  these  being  from  the  members  of  the  American 
Waterworks  Association. 

One  fact  stands  out:  Even  in  the  fully  metered 
systems  about  20  per  cent  of  the  total  water  supply 
is  unaccounted  for  by  sale  to  the  consumers.  Thus, 
of  the  131  replies  received,  10  per  cent  report  the 
services  to  be  entirely  metered  and  30  per  cent  more 
than  85  per  cent  metered,  and  the  average  water 
unaccounted  for,  as  estimated  in  these  systems,  is 
21  per  cent.  This  loss  is  chargeable  to  leakage  from 
mains  or  services,  or  to  failure  of  the  meters  to 
register.  It  would  seem  to  be  worth  while  to  attempt 
to  locate  the  cause  of  a  20  per  cent  loss  of  the  water 
furnished.  If  slippage  of  meters  is  the  explanation, 
this  simply  means  that  consumers  are  getting  more 
than  tliey  are  nominally  paying  for;  but  if  leakage 
from  the  mains  and  services  is  responsible,  the  result 
is  an  absolute  loss  of  water,  which  costs  money  to 
develop  and  deliver  to  the  distribution  system. 

If,  then,  in  these  fully  metered  systems,  which 
undoubtedly  represent  the  best  conditions,  only  80 
per  cent  of  the  water  supplied  is  sold  to  the  con- 
sumers, the  question  arises  as  to  whether  this  should 
he  accepted  as  the  highest  standard  of  efficiency 
which  can  be  reasonably  attempted.  If,  in  any  con- 
siderable part,  the  unaccounted-for  water  is  charge- 
able to  slippage  of  meters,  then  it  would  seem 
desirable  that  increased  attention  should  be  given  to 
the  subject  of  maintained  accuracy  and  sensitiveness 
of  meters.  If  meter  slippage  is  not  the  explanation 
of  the  unaccounted-for  water,  then  the  loss  must  be 
through  leakage  from  the  mains  or  services. 

LOSS    FROM    SERVICES. 

As  to  the  loss  from  services,  80  per  cent  of  tho.se 
replying  to  the  circular  estimate  this  to  be  small  or 
none.  As  to  the  leakage  from  mains,  .ninety-nine  of 
the  131  answers  received  do  not  attempt  to  estimate 
this  loss;  eighteen  state  it  to  be  very  small  or  none; 
and  fourteen  estimate  it  in  percentage  of  the  total 
amount  supplied,  the  average  of  these  few  figures 
being  15  per  cent. 

From  tire  replies  already  received,  therefore — and 
the.se  presumably  are  from  those  departments  best 
able  to  answer  the  several  questions,  or  most  in- 
terested in  the  problem — it  is  evident  that  while 
undoubtedly  a  considerable  portion  of  the  water 
.supplied  is  not  sold  to  the  consiimer,  there  is  little 
or  no  definite  knowledge  of  the  actual  conditions  of 
the  pipe  joints.  The  general  impression,  as  indi- 
cated, is  that  the  mains  are  fairly  tight,  and  that  the 
leakage  from  services  is  small.  It  may  also  be 
inferred  from  various  notes  in  the  replies  received 
that  such  leakage  as  may  occur  in  mains  is  located 
at  certain  isolated  joints,  and  is  not  general. 

One  phase  of  the  investigation  as  conceived  by  the 
committee  was  that  in  reference  to  the  practice  of 
testing  pipes  when  laid.  Believing  that  in  the  majo- 
1-ity  of  cases  local  conditions  would  not  permit  the 
trenches  to  be  kept  open  until  the  pipes  were  tested, 
the  question  was  asked  as  to  the  reasonable  allow- 
able leakage  in  testing  after  back-filling,  as  deter- 
mined by  the  measured  water  necessarily  introduced 
to  maintain  the  test  pressure.  Such  a  method  of 
testing  is,  of  course,  not  to  be .  compared  with  the 
visual  examination  of  the  joints  under  pressure,  but 
it  is  necessary  in  many  cases. 

TESTING    OF    PIPE. 

Of  the  131  replies  received  in  reference  to  testing 
pipe  when  laid,  seventy-six  stat-e  that  such  tests  are 
made,  thirty-six  that  no  tests  are  attempted,  and 
nineteen  that  sometimes  the  pipes  are  tested  and 
sometimes  not.    The  interesting  and  rather  surprising 


feature  in  these  replies  is  that  all  but  six  of  those 
who  state  that  the  pipe  is  tested  report  that  the  test 
is  made  before  back-filling  the  trench.  Further,  of 
the  seventy-five  who  replied  to  the  question  as  to  the 
standard  of  tightness  required  before  putting  the 
pipe  in  service,  sixty-three  state  this  requirement  to 
be  "  absolute  tightness."  Of  those  who  report  that 
it  is  customary  to  test  the  pipe  when  laid,  85  per  cent 
state  that  the  test  is  made  under  the  working  pres- 
sure which  the  pipe  is  to  carry  in  service.  Only 
eighteen  report  tests  in  excess  of  working  pressure, 
the  test  pressures  ranging  from  30  lb.  excess  to 
double  the  working  pressure. 

From  the  information  received  to  date  it  tirerefore 
appears  that  it  is  quite  the  general  practice  to  test 
before  back-filling,  and  to  require  absolute  tightness 
under  the  workuig  pressure.  If  these  replies  can 
be  accepted  as  expressing  the  general  practice  of 
water  departments,  it  is  evident  that  the  present 
standard  is  high,  and  the  only  question  which  might 
profitably  be  asked  is  as  to  what  happens  to  the 
joints  when  the  higher  pressures  due  to  water  ram, 
and  more  or  less  incident  to  the  operation  of  every 
system,  are  applied,  and  whether  therefore  pipes 
should  not  be  tested  at  some  pressure  above  that  of 
working  conditions.  It  is  noticeable  that  but  very 
few  of  the  statements  made  in  reference  to  leakage 
from  mains  and  services  are  based  on  any  actual 
tests  after  the  pipes  have  been  in  use  for  any  period 
of  time,  and  the  opinions  expressed  are  generally 
formed  from  observation  of  such  joints  as  have  from 
time  to  time  been  exposed.  Only  four  definite  state- 
ments of  tests  for  leakage  of  pipe  after  periods  of  use 
are  reported,  and  these  indicate  only  a  small  loss 
from  the  joints. 

UNDELIVERED    WATER. 

Naturally,  only  those  systems' where  a  high  per- 
centage of  the  services  are  metered  can  make  any 
accurate  estimate  of  the  water  not  delivered  to  con- 
sumers. Where  less  than  75  per  cent  of  the  services 
are  metered,  waste-  by  carelessness  inside  the  pre- 
mises of  consumers  is  undoubtedly  the  great  factor 
in  determining  the  amount  of  water  supplied — a  con- 
dition which  clearly  stands  out  in  the  replies 
received,  liy  comparing  the  water  furnished  per 
capita  with  the  i^er  cent  of  metered  services.  Thus, 
with  due  allowance  for  special  industrial  demands, 
the  relation  between  meters  and  amount  supplied  is 
approximately  as  follows:  — 


100 
75 
50 
2o 
0 


rations  per  day 
per  cnpita. 
..  68 
..  75 
..  90 
..  110 
..     125 


It  is  therefore  evident,  as  would  be  expected  with- 
out the  evidence  of  the  present  investigation,  that, 
ui  the  conservation  of  our  water  supplies,  metering 
of  the  services  is  the  great  factor,  and  leakage  from 
mains,  except  in  particular  instances,  is  of  minor 
importance.  While  this  is  true,  however,  there  re- 
mains the  fact  that  in  completely  metered  systems 
the  average  unaccounted-for  water  amounts  to  about 
20  per  cent  of  the  total  quantity  of  water  delivered 
to  the  distribution  pipes. 

MORE    INFORMATION     NEEDED. 

Whether  it  is  economically  possible  to  reduce  this 
loss  by  a  better  type  of  joint,  better  workmanship, 
testing  at  pressures  above  the  normal,  cannot  be 
determined  by  the  evidence  thus  far  made  available 
to  the  committee.  The  information  most  needed  to 
reach  conclusions  is  that  giving  the  results  of  leak- 
age surveys,  of  actual  tests  made  after  the  pipes  have 
been  in  service  some  years,  of  experimental  work 
sliowing  the  relation  between  pressure  on  the  joints 
and  leakage,  and,  particularly,,  data  from  those 
departments  where  accurate  tests  have  shown  leak- 
age in  mains  to  exist.  'There  is  no  doubt  that  in 
many  cases  there  is  a  large  loss  from  the  jjipe 
system,  even  though  in  the  replies  received  to  date 
to  the  circulars  of  the  committee  the  great  majority 
regard  this  loss  as  very  small,  or  refuse  to  make  any 
estimate. 
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IPSWICH  TIPPING  WAGON. 


TWELVE    MONTHS'    WORKING    OF    ELECTRIC    VEHICLE. 

Ill  a  recently  issued  statement,  Mr.  J.  R.  Mead, 
the  borough  surveyor  of  Iiiswich,  furnishes  au  in- 
teresting account  of  the  first  year's  working  of  an 
electric  tipping  wagon  which  he  has  adopted  in  his 
department. 

■'  So  far  as  I  am  aware,"  he  says,  "  the  corporation 
of  Ipswich  was  the  first  municipality  in  this  country 
to  put  into  service  an  electric  vehicle  for  general 
work  in  connection  with  the  borough  engineer's 
department. 

"  The  vehicle,  which  was  sui^plied  by  the  General 
Vehicle  Company,  has  a  capacity  of  3  tons,  and  is 
provided  with  a  tippicig  hody  which  is  removable 
and  arranged  to  give  piatc.  when  required,  to  a 
cylindrical  water  tank  having  a  capacity  of  650 
gallons,  and  provided  with  tittmgs  for  road  sprinkling 
or  gully  and  sewer  flushing. 

"  As,  owing  to  the  war  conditions,  there  was  a 
delay  in  the  delivery  of  the  tknk,  which  only  came 
to  hand  during  the  past  winter,  no  use  was  made  of 
It  in  the  year  under  consideration.  Tlie  wagon  has 
consequently  I>een  used  entirely  in  the  cartage  of 
road  material,  &c. 

"  There  has  been  plenty  of  work  to  keep  it  con- 
tinuously employed.  For  the  year  ended  March  3Ist 
last  the  vehicle  had  covered  a  total  distance  of  6,154 
miles,  and  is  estimated  to  have  handled  a  little  over 
9,000  tons  of  various  material.  The  following  are  the 
actual  expenses  incurred :  — 

£     s.   <l. 
Garage  (at  the  electric  iimver  station). 

fifty-two  weeks  at  7s la    4    0 

Repairs,   lubricants,  topping  up  cells, 

&c 4  14    I) 

Electric  energy,  7,961  units  at  Id., 
£33  3s.  od.,  10  per  cent  added  to 
charges     as     from     end     of     June 

quarter,     £3   6s.    4d 36    '.)    '.) 

Wages  of  driver  (6d.  per  hour  plus  war 

bonus)         75  IG    « 

Interest  upon  a  capital  expenditure  of 
%  £958  10s.  (wagon,  exclu.sive  of  water 

tank)  at  5  per  cent  per  annum   ...      47  1^    (i 
.Allowance  for  depreciation  on  cost  of 
vehicle,    less    cost    of    battery    and 
tyres — i.e.,    £719    10s.,    on    basis    of 

ten  years 71    l!i    o 

Renewal    of    tyres,  on    ba.sis    of    8,000 

miles    of    life      :in  Hi    n 

Renewal  of  battery  ])lates.  on  basis  of 

two  years'  guarantee  of  makers  ...      !)4  lit    0 
Insurance   and   driver's   li<>n-ee  ...        «  14    8 


Total  cost  ner   annum 


.  £396  16     7 


"  .\s  to  the  allowance  f<jr  battery  renewals,  we  are 
told  that  upon  our  small  annual  mileage  the  '  Iron- 
clad-Exide  '  plates  will  last  more  than  two  years,  but 
as  the  makers'  guarantee  i^  for  two  years,  and  we 
have  no  previous  experiem  e  to  go  upon,  I  jirefor  to 
err  on  the  safe  side  by  basing  the  renewals  upon  that 
period. 

"  In  regard  to  tyres,  it  is  fairly  certain  that  had 
the  vehicle  been  kept  to  '  made '  roads  the  whole 
time  a  greater  average  mileage  than  8,000  might 
reasonably  be  expected.  As  it  is,  the  vehicle  has  had 
to  run  over  roads  in  the  i>rocess  of  making,  and  into 
the  clinker  yard  at  the  destructor,  which  imposes 
very  severe  and  destructive  conditions  upon  rubber 
tyres. 

"  Our  experience,  after  a  year's  use,  is  that  this 
type  of  vehicle  is  very  reliable,  is  economical,  and — 
what  is  quite  important  in  these  times — is  so  simple 
to  drive  that  any  intelligent  labourer  or  horseman 
can  l>e  taught  all  there  i.^  to  learn  in  a  few  hours. 
Its  handine.ss  in  negotiating  congested  streets  and  in 
manoeuvring  to  loading  anil  tipping  places  is  a  great 
advantage.  Our  experience  is  that  the  hand  tipping 
gear  is  somewhat  slow,  and,  moreover,  cannot  be 
ofjerated  V)y  one  man  alone,  so  that  it  would  doubts 
less  pay  to  fit  such  vehicles  with  power-operated 
gear." 


Heating  and  Ventilation. — .\  paper  entitled  "Heating 
and  \Vntilating  Private  Dwelling-houses,"  by  Mr. 
C.  T.  Alfred  Hanssen,  .isstn  .m.inst.c.e.,  will  be  read 
at  a  meeting  of  the  Society  of  Engineers  to  be  held  on 
Monday,  November  6th,  at  '>.-iO  p.m.,  at  Caxton  Hall, 
Westminster. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 

Aldeeshot  U.D.C— The  following  schemes  have 
been  agreed  to :  Newport-road  widening,  £730;  houses 
for  working  classes  (50  to  100  houses),  £13,000  to  £23,000 
(according  to  number  of  houses);  Pavilion-road  im- 
provements, £V,200.  Extension. — Plant  (electricity 
station),  £6,600;  Ay  ling-lane  and  Clmrch-hill  widen- 
ing, £700.  Public  Conveniences.  —  Wellington- 
avenue,  £453;  municipal  gardens,  £248;  The  Grove, 
CISY;  recreation  ground,  £288;  Barack-road,  £170; 
The  Grove,  £1,000.    Elementary  school,  £7,500. 

Blaydon  U.D.C. — Included  in  the  schemes  pro- 
posed is  one  for  providing  workmen's  houses,  at  an 
estimated  cost  of  £176,000. 

Dewsbury  T.C.^The  proposed  expenditure  in- 
cludes: Health  department,  £30,422;  highways, 
£12,272;  sewage  disposal,  £57,490;  corporate  property. 
£2,500;  tramway  extensions,  £2,015;  electricity  work,-^, 
£42,300. 

Eastbourne  T,C.— The  borough  surveyor,  Mr.  A.  E. 
Prescott;  reports  to  the  Pleasure  Grounds  Committee 
in  regard  to  public  works  after  the  war  as  follows : 
"■  For  the  purpose  of  making  a  return  to  the  Local 
Government  Board,  I  suggest  the  following  works 
can  be  carried  out — viz. :  Completion  of  the  laying 
out  of  the  Gilbert  Recreation  Ground,  and  construc- 
tion of  a  model  yacht  pond.  £5,000;  the  erection  of 
ornamental  shelters  on  Madeira-walk,  £1,320;  the 
laying  out  of  a  music  garden  and  erection  of  shelter 
at  the  Redoubt  end  of  the  Parade,  £5,000;  a  scheme 
for  providing  on  the  sea  front  improved  shelter 
accommodation,  and  erection  of  new  bandstand  and 
shelters,  &c.,  £10,000.  It  is  to  be  understood  that 
these  schemes  are  only  suggestions,  the  estimates 
being  approximate  and  subject  to  revision."  The 
committee  have  resolved  that  the  above  be  included 
in  the  reiiort  to  the  Local  Government  Board  on  the 
understanding  that  the  council  do  not  pledge  them- 
selves to  execute  the  works. 

Grays  U.D.C— The  Housing  and  Town  Planning 
Committee  have  been  authorised  to  prepare  a  .scheme 
for  the  i)rovision  after  the  war  of  fifty  houses,  oi' 
more  if  necessary. 

.Malling  R.D.C— The  clerk,  Mr.  F.  J.  Allison,  said 
the  district  roads  would  have  to  be  made  up.  He 
also  suggested  the  ere<'tion  of  cottages  in  the  district, 
to  which  he  be'lieved  the  Government  would  make  a 
substantial  grant  from  Imperial  funds.  All  their 
public  buildings,  tlie  workhouse,  cottage  homes,  and 
liospitals  would  need  repair. 

Norwich  T.C— A  report  has  been  received  recom- 
mending the  extension  of  the  municipal  offices,  and 
the  carrying  out  of  the  Starling-road  housing  scheme. 

St.  Austell  R.D.C— The  council  have  decided  to 
schedule  the  following  schemes :  Mount  Charles 
sewage  farm,  £2,500;  St.  Stephen's  water  and  drain- 
age. £7,000;  St.  Blazey  and  Tywardreath  drainage, 
£10,000;  Roche  drainage,  ,£2,000;  Bugle  sewage, 
£2,000;  St,  Dennis  water  and  drainage,  £4,000; 
Pentewan  water  and  drainage,  .£1,000;  houses  for  the 
working  classes  (Mount  Charles),  £6,000;  new  iii.iiiis 
for  St.  Au.stell  district,  £1,000;  county  cnuiicil  for 
the  maining  of  the  St.  Dennis  and  Par  kukIs,  £0,(10(1 
and  £4,0<X)  respectively;  a  new  main  road  to  Meva- 
gissey  and  rural  council  new  roads  at  Polken  (St. 
Austell),  and  Whitemoor  (St.  Stephens). 

Saltburn  U.D.C. — It  is  proposed  to  repair  the  sea 
walls  and  carry  out  street  and  sewerage  woi-ks. 

Worthing  T.C. — ,\mong  the  works  which  the  town 
council  will  probably  .schedule  as  necessary  to  be 
carried  out  after  the  war  are  the  provision  of  more 
parade  shelters,  and  additional  public  lavatory 
accommodation.  The  extension  of  the  bandstand  and 
sea  front  is  a  project  which  has  been  deferred,  and  may 
or  may  not  be  undertaken  within  a  reasonable  time 
after  the  war.  The  estimated  cost  is  believed  to 
exceed  £10,000.  The  matter  has  been  informally 
di.scussed  in  committee,  but  it  is  understood  to  in- 
volve an  important  matter  of  principle  which  will 
probably  have  to  be  considered  by  the  town  ('ouncil 
in  the  near  future. 


Surveyors'  Institution. — The  first  ordinary  general 
meeting  of  the  scssimi  IDlO-l?  will  be  held  on  Monday, 
November  i;Uh,  wlien  the  president,  Mr.  George 
Francis  Stewart,  will  deliver  an  opening  address. 
The  chair  will   be  laken  at  r,  o'clock. 
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Law  Notes. 

Editkd    by    J.    B.    REIGNIER    CONDER,    Solicitor   of    tlie    Supreme   Court. 


The  Editor  will  be  pleosed  to  answer  any  questions  affecting 
the  practice  of  enoineers  and  surveyors  to  local  authorities. 
Queries  (which  should  lie  written  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Law  Editor," 
at  the  office  of  The  Sdrvbvok,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published   should   also    furnish    a    "  nam    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  "■;..: 
distinctive  words  as  noma  de  plume.  The  letter  X,  com^ 
binations  such  as  X.Y.Z.,  and  words  such  as  "  engineer " 
and  "suryeycr,"  should  never  be  used. 


BniDGE  Crossing  Hiohway.— "  M.  A.  P."  writes: 
It  is  j:)ro])osed  by  a  stone  quarry  iiriii  to  build  a 
bridge  over  tlie  public  highway  in  tliis  district.  The 
land  on  lioth  sides  of  the  highway  ))elongs  to  the 
firm.  A  jjlan  has  teen  sent  in  showing  the  width 
l)etween  the  piers  belonging  to  the  liridge  to  be  20  ft.. 
and  the  height  from  crown  of  road  to  underside  of 
bridge  16  ft.^  The  width,  20  ft.  between  the  piers,  is 
more  than  the  width  of  the  road  where  it  cros.ses, 
the  widtii  of  road  being  al)Out  18  ft.  The  road  is  in 
a  cutting,  the  height  of  the  land  on  each  side  being 
8  ft.  or  9  ft.,  above  the  road  level.  Wliat  I  wish  to 
Ivuow  is  whetlier  the  council  have  powers  under  the 
Highway  Act,  cu'  any  other  Act,  to  enforce  the  firm 
to  make  the  width  between  the  walls  or  piers  30  ft., 
being  taken  15  ft.  from  the  centre  of  the  r6ad,  ea<>h 
way,  to  the  walls  for  the  bridge,  and  to  enforce  the 
height  to  be  18  ft.  between  the  crown  of  road  and  the 
underside  of  bridge  ?  I  l>eUeve  if  the  bridge  walls 
were  allowed  to  be  built  10  ft.  from  the  centre  of  the 
ciirriageway — that  is,  one  on  each  side  of  the  road — 
it  would  constitute  an  encroachment  by  making  a 
building  within  IS  ft.  from  the  centre  of  the  carriage- 
way. One  side  of  the  highway  is  in  an  urban  district 
and  the  other  side  in  a  rural  district.  Are  there  any 
fees  or  charges  of  any  kind  which  tlie  council  cau 
enforce  for  such  bridge  crossing  the  highway  ?  Some 
years  ago  the  Birkenshaw  Urban  District  Council 
made  a  firm  of  railway  contractoi's  pay  a  fee  or  charge 
for  crossing  a  highway  with  a  temporary  bridge, 
when  constructing  a  railway  through  that  district, 
tlie  highway  there  l>eing  in  two  districts,  as  in  this 
case.  The  council  charged,  if  I  reinemlier  rightly, 
tlOO;  but,  whatever  the  cliarge  they  were  paid, 
nuder  what  Act  or  pow'er  could  the  charge  be  nuide  ? 

Inasmuch  as  the  ciuarry  firm  are  owuej's  of  tlie  lantl  ou 
hiith  sides  of  the  road,  they  would  be  presumed  to  be  the 
owners  of  the  soil  of  the  road,  in  the  absence  of  any 
evidence  to  abut  such  presumption.  Asstiming  that  there  is 
no  such  evidence,  they  would  be  eiUitled  to  build  a  bridge 
provided  it  causes  no  interference  with  the  safety  or  con- 
venience of  the  public  passing  along-  the  highway.  Unless 
the  piers  were  erected  on  grouud  actually  forming  part  of 
the  highway  they  would  not  constitute  an  encroachment, 
even  althottgh  they  might  be  less  thau  15  ft.  from  the  centre 
of  the  road.  But  if  erected  on  ground  foi-ming  part  of  the 
highway,  and  within  15  ft.  from  the  centre  thereof,  the  firm 
would  be  liable  to  penalties,  and  to  pay  the  expense  of  their 
removal,  under  sec.  51  of  the  Highway  Act.  1864.  If  it  is 
necessary  for  the  safety  and  convenience  of  the  public  that 
the  bridge  shotild  be  IB  ft.  above  tlie  crown  of  the  road.  I 
think  this  cottld  be  enforced.  Assuming  that  the  finm  are 
the  owners  of  the  soil  of  the  road,  the  council  cannot,  in 
my  opinion,  require  payment  of  any  fees  or  charges  in 
respect  of  a  bridge  over  the  road.  Kailway  companies 
stand  upon  a  different  footing  from  that  of  i)rivate  land- 
owners, t'nder  sec.  16  of  the  Kailway  Clauses  Consolidation 
Act.  1845,  a  railway  company,  for  the  purpose  of  constructing 
the  line,  may  construct  temporary  or  permanent  bridges 
over  roads,  subject  to  tlie  provisions  and  restrictions  in 
that  Act  and  in  their  S|>ecial  Act.  It  m,iy  be  that  in  the 
case  referred  to  the  payment  was  made  under  some  pro- 
vision in  the  company's  Special  Act. 

Highway  ■Subside.nce. — "  W.  .1.  G."  writes:  A 
public  highway  runs  jjarallel  for  some  distance  to  a 
river  under  the  control  of  an  agricultural  drainage 
board.  The  metalled  ])ortion  of  the  load  is  separated 
from  the  water  by  a  grass-sloped  baidc,  whicli  slightly 
rises  from  the  road  for  a  width  of  about  4  ft.  and  then 
slopes  down  to  the  bottom  of  the  river,  about  12  ft. 
deep.  In  flood  time  the  water  rises  nearly  up  to 
the  top  of  the  bank,  and  is  therefore  close  to  the 
highway.  About  twelve  years  ago  a  council  authorised 
by  a  Parliamentary  Water  Act  laid  a  water  main  in 
the  road  about  4  ft.  deep  on  the  metalled  portion  close 
to  the  river  bank.  For  some  time  past  there  has  been 
a  gradual  slipping  of  the  bank  for  a  distance  of  about 
60  yds.,  causing  a  subsidence  of  the  water  main  and 
a  cracking  of  the  metalled  road  along  the  line  of  the 
W'ter  main  trench.  The  Drainage  Board  are  seeking 
to  make  the  council  owning  the  water  main  liable  for 
piling   and   making   safe  the   river  bank,    contending 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  tor  direct  reproduction— i.e.,  without 
re  -  drawing     or     amendment.  Unless     these     conditions 

■Ire  complied  with  we  cannot  undertake  to  reply  to 
queries. 


that,  the  bank  has  been  weakeiu'd  by  the  cutting  of 
the  trencii  foi-  laying  the  main.  (1)  lu  your  opiiuon, 
would  the  council  be  liable  for  making  safe  the  bank, 
seeing  tiiat  they  liad  powers  to  lay  the  main  in  the 
public  highway?  (2)  If  not,  is  it  the  duty  of  the 
Drainage  Board  to  make  safe  their  own  banks  so  as 
to  protect  the  public  highway  and  water  main  from 
subsidence;  or  is  it  the  duty  of  the  highway  autho- 
I'ity  to  jjrotect  their  own  road,  and  the  council  owning 
the  water  main  their  main,  both  of  which  could  be 
(]oiu>  without  interfering  with  the  river  bank? 

Unless  there  is  any  clause  in  the  councirs  Water  Act 
imposing  this  liability  upon  them,  I  do  not  think  they 
would  be  liable,  in  the  absence  of  negligence,  to  make  the 
bank  safe.  Whether  it  is  the  duty  of  the  Drainage  Board 
to  ilo  so  would,  I  think,  depend  partly  upon  the  terms  of 
the  Commission,  Order,  <^r  Act  of  I'arliament  by  which  they 
were  appointed,  and  partly  upon  whetlier  there  has  been 
any  negligence  on  their  part.  Assuming  that  the  board 
is  not  liable,  it  is.  in  my  opinion,  the  duty  of  the  highw,iy 
authority  to  do  what  may  be  necessary  to  keep  the  i-oad 
in  such  a  state  as  to  be  safe  and  fit  for  ordinary  traffic, 
and   it  is  the  duty  of  the  council  to  protect  their  main. 


BuiLUiNG  By-LAWS  :  Exteknal  Wall. — "Bowler" 
writes :  In  my  district  the  usual  Local  (ioverninent 
Board  Model  By-law  in  regard  to  thickness  of  walls 
is  in  force.  This  states  that  e\ei-y  person  who  shall 
erect  a  new  domestic  building  shall  construct  every 
external  wall  and  evei-y  party  wall  of  bricks,  &c.,  and 
where  the  wall  does  not  exceed  2.5  ft.  in  height  its 
thickness  shall  be  as  follows  :  If  the  wall  does  not 
exceed  30  ft.  in  length,  and  does  not  comprise  more 
than  two  storeys,  it  shall  be  9  in.  thick  for  its  whole 
length.  I  have  recently  received  a  plan  of  four  houses, 
which  shows  a  method  of  construction  to  which  I  have 
taken  exception,  as  I  do  not  consider  the  by-law 
referred  to  is  complied  with.  A  9-in.  wall  is  built 
between  the  houses  in  the  passageway,  and  this  wall 
supi)Oi-ts  the  bedroom  pai-ty  wall  above.  This  is 
quite  in  order.  It  is  proposed,  however,  to  construct 
the  external  walls  of  the  houses  in  the  passageway 
in  brickwork  only  4^  in.  tliick.  Tlie  builder's  con- 
tention is  that  this  wall  is  not  an  external  one.  There 
are  no  doors  at  the  end  of  the  passages,  and  the 
drainage  syst<uu  is  laid  under  the  jiassageways.  The 
entrance  to  the  houses  is  not  at  the  front,  but  out 
of  the  passage.  Your  opinion  as  to  whether  this  wall 
is  an  external  one  within  the  meaning  of  the  by-law, 
and  whether  it  should  be  9  in.  thick  instead  of  4^  in. 
as  proposed,  will  greatly  oblige. 

In  my  opinion  this  is  an  external  wall  within  the  mean- 
ing of  the  by-law,  and  should  be  0  in.  thick. 


Infeingement  of  By-laws. — "  Ynys  "  writes:  The 
Model  By-laws  with  resi>6ct  to  new  streets  and 
buiklings  adopted  in  1881  are  in  fore©  in  the  district. 
.V  ratepayer  made  apjilication  in  writing  for  the  erec- 
tion of  a  corrngated  iron  wash-bouse  at  the  rear  of 
his  premises,  wliich  the  council  declined,  inasmuch 
as  it  would  be  a  contravention  of  Articles  11  and  19 
oi  the  said  by-laws  to  consent  to  the  erecting  of  cor- 
rngated  iron  buildings,  and  lie  w-as  notified  accord- 
ingly. The  building,  however,  has  l)6en  erected,  and 
the  owner  has  liubsequently  submitted  a  plan  thereof. 
The  w-ash-house  has  Ijeeu  built  against  an  existing 
lnuuidary  wall,  and  I  may  add  that  previously  a 
water-closet  existed  on  the  same  spot.  Will  you 
kindly  advise  whether  in  your  oiiinion  the  erection 
of  the  wash-house  constitutes  the  erection  of  a  new 
building  to  which  the  by-laws  apply,  and  whereby 
the  council  are  empowered  to  serve  a  notice  upon 
the  owner  to  remove  the  structure? 

The  wash-house  appears  to  be  a  projection  from  the  exist- 
ing building,  and  therefore,  if  sec.  23  of  the  Public  Health 
Acts  Amendment  Act,  1907.  is  in  force  in  the  district,  its 
erection  would  be  deemed  to  be  the  erection  of  a  new  build- 
ing under  that  section.  If  that  section  is  not  in  force,  it 
is  a  *■  question  of  fact."  for  the  magistrates  to  decide, 
whether  its  erection  constitutes  the  erection  of  a  new 
building.  See  Ji/mcs  v.  Wyrill  (48  J. P.,  "'25).  In  my  opinion 
it  is  vei-y  doubtful  what  the  decision  would  be. 


Projection  Over  Footpath. — "Sciitember"  writes: 
The  upper  portion  of  the  windows  to  a  newdy  erected 
house  open  outwards  over  the  footpath,  both  in  the 
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grouixl  floor  and  in  tho  storey  above.  There  is 
iiothini;  in  tho  Jocal  l)y-hi\\>  to  prevent  this.  Has  a 
surveyor  power  to  cause  the  windo^vs  'Ui  open 
inwards,  under  any  Act? 

There  does  not  appear  to  be  any  statutory  power  enabling 
the  coHiicil  to  require  windows  to  be  constructed  so  as  to 
open  inwards.  But  under  sec  is  of  the  Town  Police  Clauses 
Act,  184T,  penalties  are  impnseii  on  anyone  who  "places" 
any  blind,  shade,  covering,  awning,  "or  other  projection" 
over  or  along  a  footway  at  a  less  height  than  8  ft.  from 
the  ground.  The  opening  of  a  window  so  as  to  project 
over  the  footway  at  less  than  that  height  would  appear  to 
constitute  an  offence  under  tliis  section.  It  applies  to  all 
urban  districts,  and  also  to  rural  districts  in  wliich  it  has 
been  applied  by  order  of  the  Local  Government  Board. 


SALMON  AND  SEWAGE. 

SEVERN    AND   WYE   BOARDS'   FEARS. 

On  .\[onday  at  a  meeting;  ut  Gloucestershire  County 
Coinioil  it  was  reported  that  the  Boards  of  Conser- 
vators of  the  Severn  and  \V\e  Fishery  Districts  liad 
written  in  reference  to  tlie  proposed  shipbuilding 
yards  at  Chepstow  and  Die  i)robable  effect  of  tlio 
salmon  fishing  industry  nf  the  county. 

The  chairman  (Mr.  W.  .M.  Colchester  Weniyss)  said 
salmon  fishing  was  an  important  industry  to  the 
county  of  Gloucester,  though  the  W.ve  fisheries  did 
not  aflect  it  much.  It  was  feared  that  the  sewage 
from  the  works  might  lie  deleterious.  A  deputation 
had  waited  on  the  President  of  the  Board  of  Agricul- 
ture, and  his  assurance  was  asked  in  the  hope  that  the 
danger  might  be  safei;uarded.  Unfortunately,  the 
Public  Healfli  Act  was  apparently  not  applicable. 
l)ecaii?e  the.se  were  tidal  waters.  All  that  the  Presi- 
dent of  the  Board  of  .Vcrii  iilture  coidd  do  was  to 
promise  to  use  his  inffuence  with  the  Board  of  Trade 
to  secure  a  minimum  of  risk  of  injury.  The  chair- 
man asked  the  council  to  .-iipport  the  two  Boards  of 
Conservators  in  any  action  that  was  thrown  upon 
them. 

Colonel  Marling  said  that  4,1(00  or  5,000  workmen 
woidd  be  employed  at  the  works,  and  at  present  no 
adequate  steps  had  been  taken  to  deal  with  the 
sewage  from  the  works. 

Mr.  Gibbons  said  it  was  an  important  matter,  as 
it  might  affect  the  Severn  and  the  emidoyment  of  a 
great  many  people  in  the  fisheries. 

Tlie  chairman  said  the  Monmouthshire  County 
Council  had  supjiorted  the  Srvern  and  Wye  Boards. 
He  suggested  that  thi'  ooiiiiril  should  write  to  the 
Board  of  Trade  and  the  Bnanl  of  Agriculture  stating 

that  they  su|)ported  the  i servators  in  their  desire 

that  satisfactory  arrangeiiiriils  might  be  made. 

Mr.  Matcham  said  the\'  <>iit;ht  not  to  do  anything 
to  interfere  with  the  devi'lnpment  of  buildings  and 
works  at  Chepstow. 

Colonel  Noel  said  there  wire  two  sides  to  the  ques- 
tion— not  only  the  .side  "f  I  be  salmon,  but  the  side 
of  5,0lHl  or  COOO  men  who  wire  going  to  be  employed 
at  the  works. 

The  chairman's  suggestion   was  agreed  to. 


CORRESPONDENCE. 


(One  man  doe$  not 


ee  evervthina.) 

— EnRipiDis 


MECHANICAL    STONE-BREAKING. 

To  lliK  Editor  of  The  Surveyor. 

Sir, — Ovfing  to  extreme  labour  .shortage  in  this 
district  it  is  just  possrilile  wr  may  have  to  resort  to 
me<-hanical  means  of  i.i-odining  ma<-adaiii  for  main 
and  district  use.  Onr  solr  local  product  is  flint,  of 
which  we  use  about  IT.iKKi  i  iili.  yds.  per  annum,  and 
not  more  than  ],0(MJ.  ton.-  imported  stone  ma<-hiin>- 
broken. 

I  have  exjierience  of  the  '  knapping  "  breaker  with 
whinstone  and  gramites.  bnl  not  of  the  rotary  breaker, 
and  not  any  experience  of  flint  broken  mechanically. 
My  sufjposition  is  that  flint  mechanically  broken 
would  be  too  severely  fraetured,  owing  to  it.s  brittle 
nature,  to  compare  favoiiraidy  with  hand-broken 
flint. 

Our  flint,  hand-broken,  eost?  Is.  4d.  per  cid).  yard, 
but  there  is  every  rea.-^on  to  lielieve  it  will  cost  Is.'Gd. 
over  and  above  the  inability  io  secure  sufficient 
labour  next  year.  I  .diall  be  plea.sed,  therefore,  to 
have  other  readers'  expeiiiiue  of  flint,  and  cost  per 
cub.  yard  for  breakiii-'   imlianically.— Yours,  &c.. 

ASABA. 

<i..t',l„-.r    H,    I'tlfi 


EDINBURGH   TRAMWAYS. 


OVERHEAD   SYSTEM    RECOMMENDED. 

The  expiry  of  the  Edinburgh  and  District  Tram- 
way Company's  lease  in  1919  has  necessarily  raised 
the"  question  "of  replacing  the  existing  cable  system 
with  a  system  capable  of  meeting  the  growing  require- 
ments of  the  city.  In  the  circumstances  the  Tram- 
way Committee  of  the  corporation  requested  Mr. 
J.  A.  Brodie,  Liverpool,  Mr.  J.  B.  Hamilton,  Leeds, 
and  Mr.  A.  Horsburgh  Campbell,  the  burgh  engineer, 
to  report  upon  various  questions,  particularly  whether 
it  would  be  practicable  to  continue  the  cable  system 
for  any  length  of  time  after  the  expiry  of  the  lease, 
and  whether  the  electric  system  could  be  operated 
so  that  there  would  lie  no  overhead  wires  in  the 
central  part  of  the  city.  Their  report,  which  has  now- 
been  presented  to  the  town  council,  shows  that  there 
was  possible  of  adoption  electric  traction  by  over- 
head, conduit,  siirface  system,  self-propelled  cars  by 
petrol  and  petrol-electrkv,  and  electric  battery  car. 
and  motor  'buses.  Tlie  principal  cities  in  the  United 
Kingdom  whicli  have  adopted  tlie  overhead  system 
ai-e  shown,  including  Glasgow.  The  system  there  is 
stated  to  serve  a  population  of  1,150,000,  with  a  mile- 
a,g«  of  99-26,  and  showing  a  surplus  per  anntm-i  of 
£185,262.  In  mileage  this  is  only  exceeded  by  Man- 
chester, but  the  surplus  is  less  than  that  of  Glasgow-. 

It  is  pointed  out  that  overhead  wires  are  no  inno- 
vation in  a  city  like  Edinburgh,  and  tHat  cities  like 
York  and  Chester,  and  pleasure  resorts  such  as 
Bournemouth  and  Southport,  have  adopted  the 
system  with  good  results,  and  that,  it  is  thought, 
wouUl  l>e  the  experience  of  Edinburgh.  As  applied 
to  the  city  they  estimated  that  the  cost  of  installa- 
tion of  the  overliead  .system,  restricted  to  the  existing 
tramway  i-outes.  would  be  .t;*X),000  in  respect  of  street- 
w-ork  only,  that  was,  for  permanent  way  and  elec- 
trical equipnu-nt  of  the  tram-w-ay.  The  cost  of  instal- 
lation would  be  somewhat  reduced  by  the  value  of 
the  existing  foundation.  The  cost  of  installation  of 
the  conduit  system,  restricted  to  the  existing  cable 
routes,  woidd'  lie  £850,000  in  respect  of  street-work 
oidy. 

Ill  regard  to  the  self-propelled  car,  it  is  thought 
that  it  would  not  prove  a  satisfactory  or  economic 
.service  for  the  entire  city.  Again,  in  regard  to  the 
iiiotor  'bus,  it  might  become  a  serviceable  and  suit- 
able auxiliary  to  the  tramway  system.  The  reporters 
do  not  (liiiik  it  advisable  or  necessary  to  retain  the 
cable  for  iiny  route  in  the  i-ity.   • 

In  re<'omniending  the  overhead  electric  system  and 
dealing  with  the  problem  of  the  amenity  of  Prince.s- 
street,  it  is  suggested  that  the  conduit  system  should 
apply  there  from  the  Uegistei-  Hou.se  to  the  West-end. 
In  the  event  of  that  being  adoi)ted.  it  is  further  sug- 
gested that  an  alternative  line  be  provided  in  Queen- 
street  to  jn-ovide  against  the  contingency  of  the  con- 
duit being  affected  by  the  influence  of  storm,  &c. 
In  a  summary  the  report  states  that,  independent  of 
the  existing  tramway  <'oiiditions  of  the  city,  the  elec- 
tric overhead  system  of  traction  offers  the  best,  most 
reliable,  convenient,  and  e<-oiiomical  solution  of  1Iie 
tiausil   requirements  of  the  city  and  suburbs. 


Street  Watering  In  Camberwell.— Willi  rcsiuii  lo  a 
<-oiiiplaint  forwarded  to  the  Local  Government  Boanl 
and  by  them  <-onvcyed  t.o  the  Camberwell  Borough 
Couiieil,  on  the  subject  of  restricted  road  watering, 
the  Public  Health  Comiiiiltee  state  that  they  have 
adjoiiriied  consideration  of  the  two  communications 
for  the  present,  but  are  of  opinion  that  the  Local 
Government  Board  should  be  informed  that  the 
council,  having  in  view-  the  wish  expressed  by  the 
board  with  regard  lo  llie  question  of  economy  and 
also  the  abnormal  eouditions  prevailing  owing  to  the 
war,  did  not  provide  in  their  estimates  for  Sunday 
or  Saturday  afternoon  watering.  It  was  not,  how- 
ever, deeuied  advisable  to  discontinue  the  watering 
of  the  streets  alfogctbcr.  the  council  being  of  opinion 
that  this  was  absolutely  necessary  in  market  and 
shop  '('entres.  Further,  the  streets  in  the  borough, 
have  been  extensively  tar-s|)rayed,  approximately  6(1 
miles  having  been  attended  to  this  year,  and  prac- 
tically the  whole  of  the  macadam  roads  having  been 
so  treated  during  the  past  three  years.  In  the 
opinion  of  the  actiuL'  medical  officer  of  health  the" 
cliicf  danger  from  roail  dust  as  regards  infant  mor- 
tality arises  rroni  the  eontaniination  of  milk  by  bac- 
teria from  horse  excrement,  and  a  very  close  watch 
is  being  kept  in  the  liorough  to  make  sure  that  all 
milk  exposed  for  -^al"  is  properly  protected  from  dust. 
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Municipal  Work  in  Progress  and  Projected. 


The   Editor  invites   the   co-operation  o/   Subvetok   readers  with  a  view  to  making  the  inlormation   at 
head  as  complete  and  accurate  as  possible. 


en   under  this 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  wUl  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Glasgow  T.C. — The  Electricity  Comniitlef  have  given 
general  approval  to  the  scheme  for  building  a  portion 
\>f  the  new  generating  station  at  Dalmarnock. 

Norfolk  C.C. — The  Western  Highways  Committee 
liave  approved  a  proposal  for  rebiSlding  the  Gaston 
and  Bodney  bridges.  They  liave  instructed  the  county 
surveyor,  JNIr.  AV.  W.  Gladwell,  to  prepare  the 
necessary  plans,  and  have  authorised  the  purchase  of 
the  steelwork  for  the  superstructure. 

HOUSINC    AND    TOWN    PLANNING. 

Barnet  R.D.C.— The  Local  Government  Board  have 
sanctioned  a  supplementary  loan  for  the  provision  of 
workmen's  houses. 

Okehampton  R.D.C. — The  question  of  acquiring  a 
site  at  Chagford  for  the  erection  of  ten  houses  has 
been  referred  to  the  Housing  Committee  for  report. 

Walsall  T.C. — The  borough  surveyor,  Mr.  John 
Taylor,  has  received  instructions  to  prepare  a  scheme 
for  the  erection  uf  2oO  working-class  houses. 

MOTOR  TRANSPORT. 

Aberdeen  T.C. — The  Streets  and  Roads  Committee 
have  bought  a  second-hand  steam  wagon  at  £250. 

Brighton  T.C. — The  chairman  and  the  borough 
sui-veyor  (Mr.  H.  Tillstone)  have  been  authorised  to 
visit  a,  number  of  other  towns  with  the  object  of 
reporting  on  the  use  of  mechanical  vehicles  for  street 
watering  and  refuse  collecting. 

Salford  T.C. — A  Foden  wagon,  fitted  with  jib-crane, 
lias  been  ordered  by  the  Highways  Committee,  at 
£700,  and  the  Tramways  Committee  have  purchased 
two  Halley  2-ton  motor  chassis,   at  £5.58  each. 

Stockton  R.D.C. — Application  is  being  made  for 
authority  to  purchase  a  steam  wagon  for  stone  haulage. 

Stratford-on-Avon  R.D.C.  —  With  respect  to  the 
proposed  purchase  of  two  traction  wagons  for  £100, 
Mr.  Day  asked  if  it  was  good  business  to  lock  up 
capital  "in  these  trucks  when  they  could  be  hired. 
Asked  if  it  were  intended  to  use  the  trucks  in  deliver- 
ing the  stone  from  the  station,  the  surveyor,  Mr. 
W.  E.  Coles,  answered  in  the  affirmative,  and  said 
that  about  1,000  tons  of  haulage  had  not  been  tendered 
for.  Mr.  Taylor  remarked  that  they  had  had  some 
experience  of  this  system  at  Henley,  and  they  had 
saved  a  good  deal  of  money.  It  would  also  find  the 
workmen  something  to  do  in  the  summer.  The  sur- 
veyor said  he  estimated  the  life  of  tlie  wagons  at 
fifteen  years.  The  council  agreed  to  make  the 
purchase. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Manchester  T.C. — In  the  annual  report  of  the 
Cleansing  Department  it  is  stated  that  the  purchase 
of  the  Carrington  and  Chat  Moss  estates  as  an  outlet 
for  the  refuse  from  the  city  has  resulted  in  the  transfer 
of  1,897,887  tons  to  the  estates  since  their  acquisition 
and  the  complete  reclamation  of  the  bulk  of  the  moss 
land.  The  number  of  farm  t«iants  on  these  estates 
is  fifty-eight,  occupying  fifty-five  farmsteads  and  three 
'  extensive  nurseries.  The  market  value  of  the  land 
during  the  last  few  years  has  considerably  increased, 
largely  due  to  the  proximity  of  the  Ship  Canal  and 
the  increased  requirements  of  trade. 

Wandsworth  B.C. — The  borough  council  have 
accepted  the  proposal  of  the  British  De-Tinning  Com- 
pany for  dealing  with  metal  refuse  at  the  destructor 
depot  at  Tooting. 

ROADS    AND    MATERIALS. 

Aberdeen  C.C. — The  Aberdeen  District  Committee 
have  approved  the  following  proposals  of  the  road  sur- 
veyor, Mr.  George  Scott,  for  hii-ing  plant  and  tools 
to  the  Road  Board  :  Traction  engine  and  two  wagons 
at  the  rate  of  £2  10s.  per  day  of  ten  hours  ;  road 
rollers  at  40s.  per  day  of  ten  hours  ;  engines  to  drive 
stone-breaking  plant  at  25s.  per  day  (the  above  hire 
includes  one  man,  coal,  and  other  necessary  outlays)  ; 


wagon  hired  at  the  rate  of  2s.  6d.  each  day  ;  stone- 
breaker  at  the  rate  of  10s.  per  day  ;  barrows  at  the 
rat©  of  Is.  per  week  each;  stone-breaker  jaws  at  the 
rate  of  £12  per  ton.  With  regard  to  other  minor 
tools,  these,  it  was  stated,  would  be  weighed  before 
work  was  commenced,  weighed  again  when  work  was 
completed,  and  the  price  per  pound  used  would  be 
ihaigi-d  against  the  Road  Board. 

Blackpool  T.C— One  of  the  owners  in  Talbot-road 
having  offered  to  give  a  strip  of  land  for  the  proposed 
widening  of  that  road,  the  Street  Widening  Committee 
have  been  authorised  to  approach  other  property 
owners  with  the  object  of  furthering  the  scheme. 

Brigg  R.D.C— The  road  to  North  Killingholme 
Station  is  to  be  repaired  by  the  council  at  the  cost 
uf  the  railway  company. 

Brighton  T.C. — It  has  been  decided  to  remake  the 
surface  of  the  roadway  in  Queen's-road  from  Church- 
street  to  West-street. 

Chislehurst  U.D.C — Repairs  are  to  be  carried  out 
at  Old  Station  Hill,  at  an  estimated  cost  of  £474, 
towards  which  the  War  Office  will  contribute  £237. 

Friern  Barnet  U.D.C. — The  necessary  notices  have 
been  issued  for  the  repair  of  the  part  of  Alexandra- 
road,  in  the  Friern  Barnet  district,  and  it  was  reported 
that  similar  stejis  had  been  taken  by  the  Wood  Green 
council  for  the  repair  of  their  share  of  the  road. 

Fylde  R.D.C— The  surveyor,  IMr.  T.  H.  Maxwell, 
has  been  authorised  to  purchase  GOO  tons  of  broken 
cobbles  for  the  repair  of  the  roads  in  Treales,  Newton, 
and  Clifton,  and  also  300  tons  for  the  Westby  roads. 

Holme  Cultram  U.D.C. — The  council  have  agreed  to 
the  purchase  from  the  Blackpool  Corporation  of  one  of 
their  latest  type  of  street-wat-ering  vans  at  the  reduced 
price  of   £18. 

Lisburn  R.D.C — It  has  been  agreed  to  increase  the 
wages  of  the  surfacemen  on  the  main  and  district 
roads  from  17s.  to  18s.  per  week. 

Mansfield  T.C. — It  is  proposed  to  effect  an  improve- 
ment at  the  junction  of  Chestei-field-road  and  Cock- 
lane,   at   an  estimated  cost   of   £90. 

Martley  R.D.C— The  surveyor,  Mr.  H.  L.  Richard- 
^.on,  has  received  instructions  to  prepare  a  report  on 
the  cost  and  other  details  of  tar-painting  the  roads. 

Newton  Abbot  U.D.C— The  Sanitary  Committee 
have  received  instructions  to  consider  the  question  of 
jiaving  a  further  portion  of  the  River  Lemon. 

Okehampton  T.C. — The  borough  surveyor,  Mr. 
D.  V.  Howard,  has  received  instructions  to  paint  some 
■if  the  street  lamps  with  luminous  paint  as  an 
experiment. 

Omagh  R.D.C — The  council  have  rejected  a  pro- 
]iosal  of  the  county  surveyor  that  the  limit  of  expendi- 
ture should  be  increased  by  £3,000. 

St.  Ives  T.C. — The  question  of  the  continuation  of 
the  Wharf-road  improvement  has  been  referred  to  the 
council  in  committee. 

St.  Pancras  B.C. — The  repair  with  creosoted  deal 
blocks  of  Grays  Inn-road,  from  King's  Cross  to 
Cromer-street,  was  agreed  upon  by  the  council  on 
Wednesday.     The  cost  of  the  w^ork  will  be  £3,500. 

Scarborough  T.C.  —  The  borough  surveyor,  Mr. 
H.  W.  Smith,  has  received  instructions  to  prepare  a 
report  on  the  landslip  on  the  north  side. 

Stanley  U.D.C. — It  has  been  decided  to  issue  a 
poster  calling  attention  to  the  council's  b3'-law  re- 
quiring occupiers  to  remove  snow  from  the  footway 
fronting  their  premises  as  soon  as  this  luaj'  lie  con- 
veniently done  after  a  fall  of  snow. 

Stockton  R.D.C. — Application  is  being  made  for 
urban  powers  for  the  purpose  of  carrying  out  street 
works  at  Billingham. 

Yarmouth  T.C. — The  borough  surveyor,  Mr.  J.  W. 
CockrUl,  reported  that  nearly  15  miles  of  roads  had 
been  tar-coated  at  a  cost  of  £1,751,  towards  which 
grants  amounting  to  £635  were  promised. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bodmin  T.C. — Tlie  borough  surveyor,  who  is  on 
service,  but  is  at  present  stationed  at  Bodmin,  wrote 
to  the  council  stating  that  he  had  visited  the  sewage 
works,  and  he  considered  they  were  acting  in  a 
highly    satisfactory   manner.     The  final    effluent    dis- 
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»liari:ed  into  the  natural  wat^rcoiuse  reached  a  very 
high  state  of  purification,  and  ga^e  no  cause  for  com- 
plaint. There  were,  liowever,'  several  matters  of 
minor  imiwrtance  which  needed  greater  attention  if 
the  works  were  to  be  maintained  in  tliat  high  state 
of  efficiency  hitherto  attained.  With  tlie  letter  Mr. 
Busoombe  sent  a  long  report,  atid  it  was  decided 
that  the  whole  matter  should  be,  discussed  in  com- 
mittee. 

Buckingham  T.C. — A  reromraendation  has  be<^n  sub- 
mitted to  the  town  coiimil  for  the  purchase  of  new 
engines  and  plant  at  the  sewage  disposal  works,  at 
an  estimated  cost  of   CSlH). 

Hollywood  U.D.C. — The  ciuestion  of  extending  tht 
.sewer  seaward  has  been  referred  to  the  Finance  Com- 
mittee for  consideration,  and  the  surveyor  in  the 
meantime  has  been  i^istructed  to  prepare  a  report  as 
to  the  necessary  work. 

Holme  Cultram  U.D.C— With  respect  to  the  appli- 
cation by  the  council  for  a  loan  of  £1.000  for  new 
sewerage  outfall  works  at  Silloth,  the  surveyor  sub- 
mitted plans  of  the  jnoposed  scheme,  which  were 
approved.  His  proposal  is  to  adopt  a  modification  of 
the  system  in  use  at  Blackpool,  where  he  had  paid 
a   visit  of  inspection. 

Orsett  R.D.C. — The  council  -have  approved  a  draft 
undertaking  in  reference  to  the  sewer  which  is  to  be 
constructed  by  Messrs.  Kynoch,  and  wliich  runs 
under  the  Corringham  liglit  railway. 

Stone  R.D.C. — The  surveyor,  Mr.  J.  Blakeman.  has 
made  representations  witli  respect  to  the  condition  of 
the  Blythe  Bridge  sewa<;c  ..utfall,  which  is  in  the  area 
of  the  Cheadle  Rural  District  Council,  and  receives 
the  Blythe  Bridge  sewage  under  an  arrangement  witli 
the  Stone  Council.  Tlu-  ('headle  Council  have  been 
communicated  with  "u  tlh    subject. 

WATER,  CAS,   AND  ELECTRICITY. 

Aberdeen  T.C. — The  city  electrical  engineer  and  the 
inspector  of  lighting  are  |iieparing  a  report  on  a  pro- 
posed  scheme  of   iraproM  d   street  lighting. 

Axmlnster  U.D.C. — A  s]iecial  meeting  of  the  council 
has  b*x>ii  convened  for  the  consideration  of  a  proposed 
new  water  supply. 

Bingley  U.D.C. — With  r<  ^ard  to  the  lack  of  a  proper 
water  supply  for  Harden,  it  was  stated  by  the  clerk 
that  the  urban  district  council  could  force  the  Brad- 
ford Corporation  to  provide  water  if  they  guaranteed 
them  10  per  cent  of  the  cost  for  three  years.  It  was 
a  financial  question.  It  was  further  stated  that  the 
Water  Committee  were  L'iving  serious  consideration 
to  the  matter.  Meanwhile  it  was  resolved  to  with- 
draw the  proposed  proceedings  against  certain  Harden 
property  owners  in  respect  of  nuisances,  owing  to  the 
condition  of  the  water  supjj'.y. 

Eastbourne  T.C. — The  electrical  engineer  has  been 
authorised  to  attend  a  conference  on  the  inter- 
connecting of  electricity  .supply  stations. 

Hackney  B.C. — The  sclume  for  linking  up  the  elec- 
tricity works  has  been  approved,  and  will  be  pro- 
ceeded with  subject  to  tlu-  approval  of  the  Board  of 
Trade  and  the  Local  Government  Board. 

Lancaster  T.C. — Plans  for  an  enlarged  water  supply 
are  to  bo  prepared  for  the  consideration  of  the  Water 
Committee. 

Mansfield  T.C. — The  (jas  Committee  recommend  that 
the  Treasury  be  asked  to  sanction  a  loan  for  the  pui'- 
i-hase  of  gas  stoves. 

Motherwell  T.C. — .Uti-niative  schemes  are  being 
I  ciiisidt  red  for  transmitting  gas  from  the  Mothei-well 
works  to  the  gasholder  at   the  Cai-fin  works. 

Penybont  R.D.C. — A  scheme,  estimated  to  cost 
£200,  is  to  l>e  carried  out  for  the  improvement  of 
the  water  supplies  of  I'eiHoed  and  Coychurch  Higher, 

St.  Germans  R.D.C. — The  reservoir  at  Tideford  has 
been  completed,  and  tli--  water  stipply  is  reprirted  to 
lie  satisfactory. 

MISCELLANEOUS. 

Hove  T.C. — During  th<!  financial  year  ended  March 
last  the  corporation  reduced  the  public  debt  of  the 
town  by  £13,000.  No  fn^sh  borrowing  was  sanctioned. 
The  total  expenditure  in  local  administration  was 
about  £8,000  less  than  in  pre-war  times.  There  was 
a  large  saving  on  public  lighting  and  recreation 
gi-ounds. 

Norfolk  C.C. — Drawings  submitted  by  the  county 
surveyor,  Mr.  W.  W.  Gladwell,  for  part  iron  and 
wooden  direction  posts  have  been  approved  by  the 
Western  Highways  Committee.     Th»-  custom   liith'^rt'i 


to  paint  certain  direction  arms  red  is  to  be  aban- 
doned, and  in  future  all  aims  are  to  bo  white,  with 
black  letters. 

Slough  U.D.C. — At  the  last  meeting  the  chairman 
referred  to  the  economies  effected  by  the  council 
during  the  jiast  iV'w  y<'ars.  They  used  refuse  instead 
of  coal  for  raisinj,'  steam  for  sewage  pumping,  and 
turned  tlie  clinker  into  paving.  They  had  thus  saved 
£0,198  in  relief  of  tin-  rates.  The  saving  of  coal 
amounts  to  £3,GII0,  and  the  saving  of  paving  mate- 
rials to  £2.14S*.  Disinfectants  woi-th  £400  have  been 
made  from  refuse,  and  old  tins  realised  £50. 

Wandsworth  B.C. — The  borough  council  have  passed 
a  resolution  cxprcssiny  concurrence  with  the  decimal 
system  of  coinage  and  weights  and  measures. 


PERSONAL, 


Mr.  Edwin  J.  Sadgrove,  f.r.i.b.a.,  has  Ijeen  elected 
president  of  the  Society  of  Architects. 

Captain  Vincent  Smith,  A.S.C.,  who  in  civil  lite  is 
l>orough  surveyor  of  Chesterfield,  has  been  gazetted 
Major. 

Mr.  F.  T.  Elliott,  surveyor  and  sanitary  inspector 
to  the  Wrothani  Urban  District  Council,  has  been 
voted  £20  a  year  as  a  war  bonus. 

The  Rev.  H.  G.  Baker  has  been  appointed  surveyor 
to  the  Budlei^i  Salterton  Urban  district  Council, 
during  the  absence  of  Mr.  J.  B.  Holden  on  military 
service. 

Mr.  Leslie  S.  Robertson,  m.inst.c.e.,  secretary  of 
the  Engineering  Standards  Committee,  who  lost  his 
life  at  sea  while  accompanying  Lord  Kitchener  to 
Russia,  left  £10,945. 

Mr.  F.  L.  Morrison,  late  of  the  borough  engineer's 
office,  Islington,  has  been  granted  a  temporary  com- 
mission as  Sub-Lieutenant  R.N.V.R.,  for  observer's 
duties  with  the  Royal  Naval  Air  Service'. 

Major  W.  H.  Prescott  is  returning  to  his  civil 
duties  as  engineer  and  surveyor  to  the  Tottenham 
Urban  District  Council.  He  has  been  to  the  Front 
with  the  Royal  Engineers,  but  has  been  in  England 
some  time  now,  following  a  fall  from  his  horse. 
'Captain  John  T.  Hines,  R.E.,  who  in  civil  life  is 
city  engineer  of  Port  Said,  Egypt,  has  been  awarded 
th'e  White  Eagle,  Fifth  Class,  by  the  King  of  Serbia 
for  conspicuous  services  in  the  present  campaign, 
and  his  acceptance  of  the  decoration  has  been 
apiu'oved  by  H.M.  the  King. 

Mr.  L.  G.  Dashper.  surveyor  to  the  Sandown  Urban 
District  Council,  has  persuaded  his  council  not  to 
make  an  application  for  exemption  in  respect  of 
himself,  as  ho  is  anxious  to  join  the  Royal  Engineers. 
and  he  will  take  up  service  on  November  20th.  The 
council  have  granted  him  leave  of  absence  for  as 
long  a  period  as  necessary,  and  have  also  decided  to 
pay  him  the  customary  allowance.  / 

Temporary  Second-LieutenantThonias  Higgins,R.E.. 
engineering  assistant  in  the  borough  surveyor's  office, 
Leicester,,  has  Ijeen  awarded  the  Military  Cross.  His 
meritorious  action  is  described  thus  in  the  Gazette: 
"  He  persisted  in  the  consolidation  of  the  captured 
trenches  under  intense  shell  fire.  Later  he  volun- 
teered to  assist  the  infantry  by  carrying  up  material, 
and  made  several  journeys  through  a  heavy  barrage." 

Mr.  James  Diggle,  engineer  to  the  Heywood  and 
Middleton  Joint  Water  Board,  on  Monday  last  com- 
pleted fifty  years'  service  in  connection  with  the 
Heywood  water  undertaking.  At  the  meeting  of  the 
board  an  illuminated  address  was  presented  to  Mr. 
Diggle  by  the  board,  and  congratulatory  addresses 
were  given  by  the  <'hairman  (Alderman  Bentley,  of 
Middleton).  .Mderman  T.  Popple.  Heywood,  and  the 
Mayor  of  Middleton  (.\ldernian  W.   M.  Wiggins). 

Mr.  R.j  G.  Collinson,  assistant  borough  engineer, 
has  been  appointed  borough  engineer  of  Swansea,  in 
succession  to  Mr.  R.  H.  Wyrell,  resigned.  Mr.  Col- 
linson, who  was  formerly  in  the  office  of  the  borough 
engineer  of  Rotherhani.  took  up  his  duties  some  time 
before  the  outbreak  of  war.  Early  in  the  war  he 
joined  the  Royal  Engineers,  and  was  subsequently 
awarded  a  commission  as  Lieutenant.  The  town 
council  have  decided  to  ask  the  War  Office  to  release 
Mr.  Collinson.     The  salary  is  £800  per  annum. 

Second-Lieutenant  Rae  Moir,  of  the  Duke  of  Corn- 
wall's Light  Infantry,  has  received  the  Military 
Cross  for  gallantry  and  devotion  to  duty  in  the  field. 
Lieutenant  Moir  is  reported  to  have  controlled  a 
working   purty   with   great   skill   and  courage,   and   to 
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liave  finally  withdrawn  his  men  across  the  open  with- 
out loss.  In  civilian  life  Lieutenant  Moir  was  en- 
gaged as  an  engineering  assistant  in  Mr.  George  A. 
Hart's  office  on  the  sewage  disposal  scheme  for  the 
city  of  Leeds.  He  joined  the  E.A.M.C.  (West  Riding 
Division)  as  a  private  in  August,  1914,  and  was 
engaaed  both  at  home  and  in  Flanders  in  this  branch 
of  the  service.  He  subsequently  obtained  a  commis- 
sion in  the  .Duke  of  Cornwall's  Light  Infantry,  and 
was  drafted  for  service  on  the  Western  Front,  as  the 
result  of  which  this  distinction  for  meritorious,  con- 
duct has  been  conferred  upon  him.  Lieutenant  Moir 
is  a  B.Sc.,  with  Honours,  of  Birmingham  University, 
and  is  a  native  of  Montrose,  N.B.  Prior  to  joining 
the  staff  at  Leeds  he  was  engaged  as  an  engineering 
assistant  in  the  Leeds  Corporation  waterworks  de- 
partment at  Leighton  reservoir,  and  also  upon  railway 
construction  in  Chili.  Lieutenant  Moir  is  the  second 
member  of  Mr.  Hart's  staff  who  has  received  the 
Military  Cross.  Second-Lieutenant  A.W.Wilson,  R.E., 
of  South  Elmsall.  Pontefract,  having  received  this 
distinction  in  May  last. 


In  addition  to  the  awards  announced  in  April  for 
papers  read  at  meetings,  the  council  of  the  Institution 
of  Civil  Engineers  have  made  the  following  awards 
for  papers  published  in  the  "  Proceedings  "  without 
discussion  during  the  session  1915-16 :  Telford  Pre- 
mimn  to  Messrs.  Hubert  Mawson  (Liverpool),  1.  W. 
Keel©  (Sydney),  R.  W.  Holmes  (Wellington,  N.Z.), 
W.  Fairiey  (London),  J.  M.  Greathead  (Johannes- 
burg), T.  C.  Hood  (Manmad,  India),  and  J.  B.  Ball 
(London);  the  Manby  Premium  to  Mr.  W.  C.  Cushing 
(Pittsburg,  U.S.A.);  and  the  Crampton  Prize  to 
Major  C.  E.  P.  Sankey,  D.s.c,  r.e.  (London).  The 
Indian  Premium  for  1916  has  l)een  awarded  to  Sir 
John  Benton,   k.c.i.e.  (Eastliounie). 

KILLED    IN    ACTION. 

Second-Lieutenant  Humphrey  Thorn  was  mortally 
wounded  on  the  13th  inst.  while  gallantly  leading 
hiiS  platoon  of  the  7th  Battalion  Norfolk  Regiment  in 
France.  He  was  nineteen  years  of  age,  and  the 
eldest  son  of  Mr.  Clifford  and  Mrs.  Rose  Thorn,  of 
Gayton  House,  Norwich,  and  grandson  of  the  well- 
known  water  engineer,  the  late  Mr.  John  Ayris, 
M.iNST.c.E.,  whose  great  ability  Lieutenant  Thorn 
inherited.  He  was  an  articled  pupil  of  the  city 
engineer  of  Norwich,  wlio.  with  his  staff  and  all  with 
whom  the  late  Mr.  Thorn  came  in  contact,  greatly 
deplore  Iiis  loss,  especially  as  in  him  there  was  the 
promise  of  great  engineering  and  executive  ability, 
accompanied  l>y  kind,  considerate  and  pleasant 
manners. 

OBITUARY. 

Mr.  ,Iohii  G.  Graham,  for  twenty-tliree  years  rhicf 
sanitary  inspector  of  Kincardineshire,  passed  away 
recently  at  Stonehaven,  we  regret  to  state. 


LOCAL  GOVERNMENT   BOARD   iNQUIRIES. 

The  Editor  invites  the  co-overation  of  Scrvbyob  readers 
with  a  view  to  makino  the  information  oiven  under  thi» 
head  as  complete  and  accurate  as  possible. 

APPLICATIONS   FOR   LOANS. 

Barnes    U.D.C.— UL'.dOn    fcr    chTliicily    services. 
Ebbw  Vale  U.D.C.— fXOO  for  ;i  new  fire  slatKm  and 
slures. 

Londonderry  T.C.--C1(),I)0()  Inr  ivpuruig  lejids  .-nul 

bridges. 

Rotherham    T.C.--  L-7.">.(M)()   f.n-  ,■!»■<■(  rieal    |i1hiiI. 

LOAN  SANCTIONED. 
,     Ruislip-Northwood    U.D.C.  -  (.■Mill   I'm-   sinl'aeiiig   and 
lai  ling. 

FORTHCOMING  INQUIRY. 

NOVEMHEK.  L 

1.— Wallingford.  For  the  extensiuu  <jF  the 
sewage  disposal  works  (Mr.  V.  M.  Cros- 
tliwaite)         .,,  ...  ...  ...  ...  — 


United  States  Roads. — Statistics  rerently  eompiled 
by  tile  Office  of  Public  Roads  and  Rural  Engineering 
of  the  United  States  Department  of  Agriculture  show 
that  the  total  length  of  public  roads  in  tlie  United 
States  outside  the  limits  of  incorporated  towns  and 
cities  was  about  2,4;j2,000  miles  on  January  1st  last. 
(>f  this,  about  277,000  miles,  or  ll'.'J  per  cent,  wcie 
improved  with  some  form  of  surfacing.  The  mileage 
of  surfaced  roads  has  been  increasing  at  tlie  rate  (^f 
about  It). 000  miles  a  year. 


NORWICH  CITY  ENGINEER'S  DEPARTMENT. 


REORGANISATION    PROPOSALS. 

A  special  committee  appointed  to  coifsider  the 
finances  of  the  Norwich  Corporation  presented  their 
second  report  recently  to  the  city  council.  Since  the 
interim  report  was  presented  the  committee  have 
directed  their  efforts  toward  a  reorganisation  of  the 
city  engineer's  department  which  shall  relegate  to 
subordinates  responsibility,  and  proportionately  re- 
lieve the  city  engineer  (Mr.  A.  E.  Collins), 
and  afford  him  greater  opportunities  than  at 
present  obtain  of  exercising  supervision ;  and  a  re- 
construction in  his  working  staff,  which,  while  main- 
taining the  .>^ame  degree  of  efficiency  as  heretofore, 
shall  be  at  a  lessened  cost  to  the  city.  The  com- 
mittee suggest  that  divisional  departments  be  en- 
t'-usted  to  the  care  of  experienced  and  qualified  men, 
preferably  of  existing  servants  of  the  corporation  who 
shall  in  effect  be  departmental  managers.  The 
appointments  would  need  the  suj)port  of  adequate 
powers  so  that  the  positions  occupied  should  be  un- 
challenged by  subordinates  as  regards  the  exercise 
of  authority.  The  relegation  of  responsibility  for 
departmental  sections  of  lesser  importance  would  be 
left  to  i]\e  city  engineer  to  determine,  and  as  experi- 
ence might  suggest  as  desirable. 

As  regards  economy  the  subject  is  largely  bound 
up  witli  efficiency.  The  number  of  hands  employed 
at  the  outbreak  of  war  in  1914  was  559,  excluding  the 
office  staff.  But  that  number  can  .scarcely  be  said  to 
represent  the  maximum  employed.  The  city  engineer 
definitely  commits  himself  to  the  stateiiient  that  with 
a  staff  of  501)  men  as  a  maximum  (excluding  clerical 
assistance)  he  could  undertake  to  maintain  the 
riovmal  work  of  the  city  at  its  pre-war  standard. 
The  importance  of  efficiency  is  at  once  apparent,  for 
the  annual  saving  in  wages  would  approximate  to 
£5,000,  but  on  humanitarian  grounds  that  saving  can 
only  be  attained  by  the  adoption  of  an  adequate 
superannuation  allowance. 

It  was  explained  by  the  Mayor,  who  moved  the 
reception  of  the  re|)ort.  that  the  proposals  advanced 
in  the  report  were  in  no  way  intended  to  lessen  the 
authority  of  the  city  engineer,  but  were  intended  "  to 
obtain  relief  for  our  undoubtedly  overworked  city 
engineer." 

The  suggestion  was  made  that  the  city  council  at 
the  earliest  opportunity  should  seek  to  obtain  Parlia- 
mentary powers  to  create  a  contributory  superannua- 
tion fund  for  the  benefit  of  the  corporation  staff  and 
permanent  employees  as  a  whole. 

After  dhscussion  the  report  was  received  and  re- 
ferred to  the  General  Purposes  Committee  to  consider 
how  far  the  suggestions  contained  in  it  <'aii  be  dealt 
u  ith  at  once. 


HOUSING  AND  TOWN  PLANNING. 


FORTHCOMING    SCOTTISH    NATIONAL    CONGRESS. 

'I'lie  Scottish  National  Congress  to  consider  the  pre- 
paration of  housing  and  town  i)hinning  schemes  to 
he  put  in  operation  at  the  close  of  the  war  will  meet 
at  the  Trades  Hall.  Glas.gow,  on  Moiidavand  Tuesdav, 
November  27th   and  28th. 

I'lie  congress,  which  owes  its  inception  to  the 
Scottish  representatives  who  accompanied  the  dejju- 
tation  to  Mr.  Long  on  September  20th,  will  be 
attended  by  representatives  of  local  authorities,  pro- 
fessional and  other  associations,  and  national  asso- 
'•i;itioiis  of  employers  and  workmen. 

Resolutions  will  be  submitted  and  di.seiissions  will 
lake  place  uiion  the  following  subjects:  — 

(1)  The  i)reparation  of  housing  schemes  by  local 
authorities  and  other  agencies,  those  schemes  being 
held  ready  to  be  placed  in  operation  at  the  close  of 
the  war,  and  the  provision  by  tlie  Government  of 
the  necessary  capital  to  carry   out  the   schemes. 

(2)  In  view  of  the  scarcity  of  housing  supply  the 
desirability  of  giving  local  authorities  greater  and 
more  varied  powers  to  stimulate  and  aid  constructive 
housing  action. 

(.'!)  The  need  for  pressing  forward  with  the  prepara- 
tion of  town-i)lanning  schemes  so  as  to  secure  right 
conditions  for  housing  developments  in  regard  to 
lay-out  of  sites,  provision  of  amenities,  and  planning 
of  arterial  and  other  roads.      I 

(4)  The  desirability  in  the  interests  of  the  health 
and  happiness  of  the  community  of  building  self- 
contained  dwelling's  with  gardens;  instead  of  tene- 
ments. 


October  27,  191G. 


AND  COUNTY  ENGINEER. 
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Utilisation  of  House  Refuse. 

By  RRCINALO    [iROWN,  m.inst.c.k.,  m.i.mkch.k.,  h-.s.i.,  h.u.sAN.i. 


The  heterogeiieou>  oolle<tioii  of  nuitoiial  Uimwii  a;; 
house  refuse — inohulin.;  tnule  rel'uso— <>uiisisting  as 
it  does  of  foMil>ustil)l<\  iinuiiil)USt.iUle.  and  vegt'tal)l<» 
niatter.  is  lookcil  upini  a>  heiug  a  tiling  to  he  ,!;ot 
lid  of  at  thi'  eailii-st  |Hi>sil.l,>  iiioiiii'iil  for  tlie  -^ake  of 
|iul)lio  liealth.  Tt  oaniiot  Wo  kejit  in  the  viiiiiity  of 
dwi'lliiiss  for  too  Ions;  a  period,  constilntinjf  as  it 
does  a  source  of  miisaiui'  and  an  ideal  hreidiiif; 
home  f<ir  flies.  All  sanitarians  have  long  a'40  ooine 
to  the  eoiielusion  that,  the  i>eriod  of  storage  on 
private  premi.<es  shoiild  not  exceed  one  week;  in 
fact,  a  daily  eolleetion  would  he  the  most  praetical 
ideal.  Removal  as  "  quickly  as  proiluced  "  is,  of 
course,  the  theoretical  ideal,  hut  the  enginciTiiig 
difficulties  in  the  way  arc  cnoriiKiiis.  and  are  not 
likely   to  lie  overcome. 

Tlie  cost  of  the  .service  of  removal  and  disposal  of 
refuse  from  premises  is  inormous;  taken  in  the 
aggregate  in  towns — populous  towns— it  is  a  problem 
to  he  wrestled  wilh.  One  only  needs  to  picture  the 
iiiinieiise  amount  of  pulili<'  moneys  spent  every  year 
in  the  area  known  as  Cicater  London.  Its  seven 
million  people  and  its  one  and  a-quarter  million 
houses  e.xtending  from  Harnet  on  the  North  to  Ep.som 
lui  the  South.  Barking  cm  the  East  to  Uxhridge  on 
the  West,  nivessitates  an  army  of  liorses.  vehicles 
.and  men  engaged  in  nothing  else  hut  the  removal  of 
household  refuse.  And  when  removed  still  another 
army  of  men  is  required  for  its  disposal.  In  this 
area  alone  there  are  some  one  and  a-half  million 
tons  collected  and  disposed  of  every  year. 

Now,  what  becomes  of  it  all  ?  What  is  the  cost  to 
the  ratepayers  ?  The  methods  of  disposal  are  so  well 
known  that  it  seems  iiei'dless  to  refer  to  them,  hut 
in  view  of  th<'  importance  of  utili.sing  all  waste 
matters  ul  the  present  time  they  deserve  con- 
sideration. 

Examine  a  detailed  nia]i  of  the  Metropolis  and  one 
finds  almost  every  known  method  of  disposal  in 
I'xistence — tips,  barging,  railing,  refu.se  destructors, 
and  conversion  into  maiuue.  One  also  finds  that, 
taking  Greater  London  a-  a  whole,  there  is  still  a 
very  large  percentage  of  the  refuse  deposited  in  tips, 
very  frequently  in  the  area  of  a  neighliouring  autho- 
rity. Each  authority  should  deal  with  its  own  refuse 
within  its  own  iHumdarie.s — so  long  as  we  are 
governed  by  boundary  and  not  by  community — 
instead  of  inflicting  its  "  iiastiness  "  upon  some  otlier 
area.  Tips  are  all  very  well  in  their  way.  but  they 
are  insanitary  abominations,  besides  being  absolute 
wasters  of  utilisahle  material.  The  method  has 
nothing  to  commend  it.  unless  it  be  so-<-alled 
"  economy.'" 

WASTKhMH.    TIPPING. 

But  is  it  economy  to  ti|>  to  waste,  even  at  little 
cost,  material  which  in  its  utilisation  would  be  a 
benefit  to  the  individual  community  in  jiarticular 
and  to  the  Stiite  in  u'eiieral  ?  One  knows  that 
certain  restrictions  are  placed  upon  local  authorities 
in  municipal  trading,  but  a  local  authority  has  to 
get  rid  of  house  refu.-;e.  no  matter  at  what  cost,  and 
it  is  to  l)e  hoped  that  the  war  will  at  least  give  rise 
to  wider  jiowers  lieing  granted  to  local  authorities 
in  the  matter  of  trying  to  recover  the  cost  of  some 
of  their  undertakings  by  a  judicious  utilisation  of  the 
waste  matters  removed  by  them.  The  disposal  of 
refuse  alone  costs  the  ratepayers  of  London  nearly 
half  a  million  pounds  per  annum.  Tijis,  then,  have 
come  into  l)eing  not  because  a  ''  tip "  is  the  best 
method,  but,  partly  at  least,  because  anything  more 
demands  an  expenditure  of  capital  moneys  on  which 
there  can  be  no  return — unless  utilisation  comes  into 
play. 

The  opijosite  extreme  to  a  tip  is  the  erection  of  a 
dust  destructor.  Here  we  have  the  principle  of 
dealing  with  the  refu.se  in  a  satisfactory  sanitary 
manner  by  a  local  authority  within  its  own  borders, 
and  if  the  method  were  a-  economical  financially  as 
it  is  in  "  dis|Kisal  efticiency,"  we  should  find  a  very 
much  larger  number  of  authorities  adopting  the 
destructor.  Half  the  retu.^e  of  Greater  London  is 
still  disposed  of  otherwi.-e  than  by  destructor,  and  it 
is  difficult  to  persuade  local  authorities  to  launch 
out  into  large  sums  of  inone.v  for  the  purpose  of 
providing  the.-'e  adjunct-.  Any  hope  of  return,  and 
tlje  co.st  of  the  .''tructur'-  and  the  working  expenses 


makes   the   cost  of  destnielnui   per   ton    taiily    liiLih  — 
anything  between  ;is.  (Id.  and  b^.  per  ton. 

That  there  is  some  heating  value  in  the  reluse  is 
well  known.  There  are  numerous  cases  which  jirove 
this;  in  fact,  it  has  always  been  considered  a  great 
waste  for  the  heal  derived  from  the  combustion  of 
refu.se  not  to  be  iitilis.d.  'I'he  difli<'ulty  of  obtaining 
the  full  heating  value  of  house  refuse  is  due  to 
several  cau.ses,  among  which  may  l)e  menti<uied  the 
following:  (1)  The  material  has  to  be  got- rid  of  as 
soon  as  it  arrives  at  the  works  to  prevent  a  nuisance 
ari.sing  from  it;  (2)  the  refuse  is  in  its  worst  form 
for  burning,  being  of  large  bulk  in  comparison  with 
its  weight;  (3)  it  lies  in  thick,  loose  layers  on  the 
fire-grates;  (4)  it  re(iuires  an  excess  of  air  for  its 
combustion ;  aiul  (a)  it  contains  a  large  percentage 
of  moisture.  Tins  and  such  like  must  of  necessity  l>e 
.sorted  out,  whether  destruction  is  by  fire  or  any  other 
method,  and  the  clinker  froni  the  destructors  has  to 
he  removed.  In  some  districts  this  latter  item  is  a 
serious  one,  but  it  ought  not  to  he  so,  as  the  material 
can  be  u.sed  for  a  variety  of  ijurjioses.  Probably  one  of 
the  best mcansofutilisingit  is  in  the  surfacingof roads, 
as  .so  ably  shown  by  Mr.  E.  .1.  Lovegrove,  m.inst.c.e., 
the  borough  engineer  of  Hornsey ;  and  if  we  are  to 
exercise  economy,  here  is  one  method  to  which 
municipal  engineers  should  give  their  careful 
attention. 

CAl,f)H.Il''lC    V.\1.1IK    OF    KEKUSU. 

It  is,  however,  the  calorific  value  of  the  refuse  to 
which  jKirticular  attention  should  be  drawn,  and 
this  is  important,  especially  in  these  days  of  high 
prices  for  fuel.  If  refuse  could  be  con.served  and 
utilised  as  and  when  required  for  steam  raising  or 
heating  puriio.ses.  and  if  thi$  can  l>e  done  to  satisfy 
sanitarians  both  in  the  <'ouservation  and  storage,  we 
shall.  I  think,  have  made  some  advance  towards  a 
solution  of  the  problem. 

VVV.l.    FROM    REFUSE. 

A' considerable  amount  of  thought  has  been  given 
by  the  writer  to  attain  the  object  of  "  ccononiical 
utilisation  with  sanitary  efficiency."  The  result  has 
been  that  he  has  devised  a  simple  process  by  which 
this  object  is  reached,  and  as  it  has  such  a  far- 
reaching  effect  he  has  taken  the  necessary  steps  to 
protect  his  rights  in  Mie  process.  Briefly  speaking, 
tli('  process  is  one  of  crushing,  pressing  and  impreg- 
nating. The  crushing  reduces  the  refuse  to  a  [)owder, 
the  [ircsses  ciuivert  the  jiowder  into  briquettes,  and 
the  impregnating  not  only  hinds  the  material  so  as 
to  facilitate  baiKlliiiL;,  but  also  increases  the  calorific 
value  of  the  fuel,  and.  what  is  more  import:int, 
destroys  all  organic  matter.  There  is  therefore  no 
fear  of  any  nuisance  arising  from  the  process,  no 
matter  where  it  is  carried  on.  The  refuse  is  dealt 
with  as  soon  as  it  is  rec-eived  at  the  works,  and  con- 
verted from  a  condition  in  which  a  very  short  storage 
wonlil  lead  to  offensiveiiess  into  a  condition  in 
Which  it  can  l>e  stored  for  any  length  of  time  and 
used  as  a  fuel   as  and  when  and  where  required. 

Local  authorities  have  here  a  method  both  of  eco- 
noini<'al  disposal  and  sanitary  efficienc,y — economicai 
because  the  refuse  can  be  dealt  with  at  a  cost  below 
the  worth  of  the  finished  article,  and  sanitary 
because  the  method  is  "  nuisance  free."  The  design 
and  la.v-out  of  the  necessary  jilant  will,  of  course, 
deiiend  iqion  local  conditions  and  the  nature  and 
quantity  of  the  refuse,  as  will  also  the  detailed  treat- 
ment to  produce  good  results,  so  that  it  is  inadvisable 
to  give  any  detail  jilans  of  the  process,  as  no  one 
particular  "  lay-out  "   is  suitable  for  all  cases. 

What  we  ought  to  be  out  for  is  "  utilisation,"  and 
not  "destruction." 

An  educational  exhibit  of  the  process  was  arranged 
at  the  National  Economy  Exhibition.  People's 
Palace.  Mile  End-road.  E..  recently,  and  will,  it  is 
hoped,  be  again  on  view  at  similar  exhibitions  to  be 
held  at  Manchester  and  Liverpool,  and  luobably  at 
other  centres.  It  would  not  be  jjroper  at  the  fireseut 
juncture  to  give  the  names  of  Government  Depart- 
ments, local  authorities  and  others  who  are  investi- 
gating the  process,  but  it  is  only  fair  to  say  that 
since  the  public  announcement  was  first  made  the 
author  has  been  inundated  witli  correspondence  from 
all  parts  and  all  parties— from  the  widow  who  is 
looking  forward  this  winter  to  being  able   to  olit.un 
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"  a  cheap  Are,"  to  the  authority  dealing  witli  lOO.OiK) 
tons  of  refuse  per  annum.       ,      .      . 

CHEAP   HEAT. 

The  solution  of  the  problem  of  "  cheap  heat  "  has 
also  anotlier  important  bearing  on  the  ramifications 
of  local  government— viz.,  on  the  disposal  of  shidge 
at  sewage  works.  It  is  a  well-known  fiict  that  if  it 
were  possible  to  convert  sewage  sludge  into  a  con- 
venient form  for  utilisation  as  manure,  tliei;e  would 
l>e  a  good  opening  for  development  in  this  direction. 
Inve>st.igators  into  the  question  have  all  )>een  regret- 
ting the  want  of  a  .source  of  a  cheap  heat,  and  yet 
such  a  source  has  been  at  hand  all  the  lime— only 
waiting  to  be  tapi)ed.  There  seems  to  l>e  no  reason 
whatever  why  the  heating  value  of  refuse  .should  not 
be  conserved,  if  only  for  this  purpose.  Eefuse  dis- 
posal works,  as  a  rule,  are  in  the  vicinity  of  the  popu- 
lation; sewage  works,  on  the  other  hand,  are,  as  a  rule, 
at  some  remote  distance.  Without  some  .such  process 
as  here  outlined  the  local  authority  is  not  only 
wasting  good  material,  which  can,  and  ought  to  be, 
conserved  and  converted  into  fuel,  but  is  also  losing 
a  source  of  income  which  might  arise  from  the  con- 
version of  sewage  sludge  into  a.  fertiliser.  Whichever 
point  of  view  is  taken,  the  matter  is  worth  investiga- 
tion by  all  local  authorities,  -factory  owners,  large 
manufacturers,  public  institutions, "  public  service 
contractors,  and  private  persons;  in  fact,  the  whole 
subject  is  one  of  household,  municipal,  and  State 
economv. 


PART-TIME  SUBSTITUTES  FOR  FIREMEN. 


(Com  m  nnicaltd .) 

Where  retained  or  volunteer  fire  brigades  complain 
that  they  cannot  find  part-time  volunteers  to  act  as 
substitutes  for  firenren  who  have  been  called  up  for 
military  service,  the  matter  should  be  brought  to  the 
notice  of  the  tribunals,  who,  when  granting  exemp- 
tion to  tradesmen,  artisans  and  others  in  certified 
civil  occupations,  or  exempted  for  national  or  private 
reasons,  can  make  it  a  condition  that  they  join  the 
local  fire  brigade  for  part-time  service. 

A  popular  condition  imposed  upon  men  so  exempted 
is  that  they  join  the  local  V.T'.C,  but  there  are  many 
cases,  esi>ecially  where  men  live  near  the  local  fire 
station,  where  the  condition  of  fire  brigade  service 
would  be  appropriate,  and  the  necessary  powers  were 
given  to  the  tribunals  under  a  recent  circular  from 
the   Local   Government   Board   (R.  95). 

The  fact  that  a  man  gives  part  of  his  leisure  to  a 
volunteer  or  retained  fire  brigade  is,  of  course,  no 
valid  reason  for  obtaining  exemption  from  military 
service,  and,  accordingly,  many  experienced  part- 
time  firemen  have  now  left  their  brigades  to  join  the 
Colours.  Volunteers  to  fill  their  places  are  often 
difficult  .to  obtain,  and  accordingly  some  pressure 
must  necessarily  be  brought  to  bear  on  certain  locali- 
ties to  get  recruits  to  fill  vacancies. 

As  to  the  amount  of  training  required  for  a  part- 
time  fireman,  in  the  ordinary  country  fire  brigade 
this  varies  very  much,  according  to  the  experience 
of  the  fire  brigade  officer  who  instructs  them,  but 
reasonable  efficiency  to'  render  useful  service  under 
proper  guidance  is  generally  obtained  in  anything 
from  twent\-four  to  thirty  drills,  so  that  a  substitute 
of  practical  value  can  generally  be  obtained  in  about 
two  or  three  months.  As  a  matter  of  fact,  in  most 
country  fire  brigades  firemen  who  have  only  been 
through  some  half-dozen  drills  attend  local  fires  and 
gain  exjjerience   while   making  themselves  usetid. 


Waterproofing  of  Cement.— Nothing  detracts  from 
the  appearance  of  a  public  building  more  than 
dampness.  We  hear  that  the  front  of  Hastings  Pier 
entrance  has  recently  been  cemented,  and  as  a  safe- 
guard against  future  dampness  the  powder  "  Pudlo  " 
has  been  adopted. 

The  Decimal  System.— Asked  in  the  House  of 
Commons  whether,  with  a  view  to  enable  our  manu- 
facturers and  merchants  more  easily  and  successfuUy 
to  compete  with  rival  nations,  he  would  introduce 
into  Parliament  at  an  early  date  legislation  establish- 
ing the  decimal  system  of  coinage,  w^eights.  and 
measures  throughout  the  British  Isles,  the  Prime 
iMinister  said  he  could  not  at  present  hold  out  any 
[irosiject  of  early  legislation  in  regard  to  the  subject, 
but  the  suggestion  would,  of  course,  receive  con- 
sideration. 


SOME  REGENT  PUBLICATIONS.' 


Large    Electric    Power    Stations:    Their    Desigi? 

AND    Construction.      By    Dr.     O.     Klingenbei'g. 

Price  1h».   nett.      London :    Crosby    Lockwood    & 

Son. 
This  translation  of  l)i.  Klingenberg's  book  was  in 
type  some  months  pri<.ir  to  the  commencement  of  the 
war.  The  jjroofs  iiave  since  been  carefully  revisetl 
by  an  English  engiuc<:^r,  and  the  publishers  have 
decided  not  to  delay  its  issue  further.  In  our  view 
they  have  acted' wisely  in  so  doing,  not  oidy  because 
of  the  intrinsic  im])oiiance  of  the  subjexd.,  but  also 
because  this  book  contains  much  new  information  on 
important  problems  in  economy — information  which  it 
would  be  the  height  of  folly  to  ignore  simply  because 
of  its  German  origin.  The  first  chapter  deals  with 
principles  ;of  construction.  The  comparison  of  coal 
transport  as  against  transmission  of  electrical  energy 
given  in  the  second  chapter  will  be  of  spet-ial  inte- 
lest  to  tlie:  many  who  are  now  confronted  witli  ques- 
tions of  locality.  The  following  chapter,  on  the 
other  hand,  illustrates  the  effect  of  the  utdity  factor 
on  the  economy,  and  shows  how  the  power-station 
losses  may  be  separated  in  order  to  obtain  proper 
balances  for  heat  and  running  costs.  Subsequent 
chajjters  contain  two  full  constructional  examples, 
together  with  a  consideration  of  tlie  fundamental  data 
for  the  framing  of  tariffs.  Looking  to  th«  future,  the 
author  forecasts  that  full  economy  in  i^roduction  will 
only  be  obtained  by  the  large  central  station,  and  says 
that  limitation  of  areas  by  municipal  borough  or  even 
county  boundaries  must  disappear.  This  opinion  is 
of  special  interest  to  British  engineers  in  view  of  the 
pre-war  discussion  on  the  gigantic  scheme  of  the 
London  County  Council. 

The   Architects'   and   Builders'  *  Pocket-book.     By 
the    late    Frank    E.   Kidder,   T.  Nolan,  editor-in- 
chief.     16th  edition.     Price  21s.  nett.     New  York  : 
John  Wiley  &  Sons,  Inc.      London  :  Cliapman  & 
Hall,  Limited. 
For  this,  the  sixteenth,  edition  of  Kidder's  pocket- 
book     the  whole    has    been    rewritten    by  a  staff    of 
specialists  under  the  editorship-in-chief  of  JNIr.  Thomas 
Nolan.     Mr.  Kidder's  original  arrangement  has  been 
retained,   by  which  the  subject-matter  is  divided  into 
three  parts,    Part   I.    dealing  with   practical   applica- 
tions    of     arithmetic,     geometry     and     trigonometry, 
Part  II.  with  the  nuiterials  of  construction  and, the 
strength   and   stability   of   structures,    and    Part   III. 
with   miscellaneous   useful   information   for   architects 
and  builders.     To  the  second  part  has  been  added  an 
entirely  new  chapter  on  reinforced  concrete  mill  and 
factory  construction,   while    new  matter  in    Part  III. 
includes  {inte.r  alia)  articles  on  architectural  acoustics 
and  waterproofing    for    foundations.      The  work    may 
confidently  be  recommended  as  a  well-arranged  ency- 
cloppedia  of  information  for  archite<'ts  and  builders. 


Stream  Pollution  by  Munition  Works. — At  a  meeting 
last  Friday  of  the  West  Riding  Rivers  Board  it  was 
reported  that  a  niuuber  of  complaints  had  been  re- 
ceived of  the  gross  pollution  of  streams  in  the  Riding 
caused  by  tlie  discharge  of  waste  acid  from  works 
employed  in  the  manufacture  of  munitions.  The 
board  were  doing  everything  possible  to  prevent  such 
pollutions,  but  there  were  many  difficulties  to  be 
overcome. 

Timber,  Plywood  and  Woodwork. — We  would  direct 

tlh'  attention  of  our  readers  to  the  full-page  adver- 
tisement of  Messrs.  C.  Jennings  &  Company,  of 
Pennywell-road,  Br.stol,  which  appeared  in  our  issue 
of  the  14tli  inst.  The  information  given  in  the  adver- 
tisement should  be  of  the  greatest  value  to  all  users 
of  timber,  plywood  or  woodwork.  We  understand  that 
the  firm  are  prepared  to  answer  any  questions  relating 
to  the  materials  of  which  particulars  were  supplied, 
or  furnish  prices  delivered  to  any  part  of  the  world, 
either  of  goods  mentioned  in  the  announcement  or  of 
others  not  included  in  it.  They  inform  us  that  they 
hold  stock  at  their  branches  and  warehouses  at 
Porthcawl  (South  Wales),  Leyland  and  Pembroke 
Dock,  Leicester,  Swansea,  Hull,  Liverpool,  Man- 
chester, Newcastle  and  other  places,  and  will  be 
pleased  to  receive  inquiries. 

'  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 
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MOTOR  TRACTION  AT  GLASGOW. 

EXPERIMENTS    WITH   COAL    CAS. 

Glasgow  Corporation  Gas  Committee  are  giving 
attention  to  proposals  for  the  use  of  coal  gas  for  road- 
traotion  purposes.  Expoiiments  proved  that  the 
consumption  of  gas  on  a  run  of  fifteen  minutes' 
duration  was  40  cub.  it.,  equal  to  160  cub.  ft.  per 
hour,  the  cost  being  under  4i<i.  Mr.  E.  Liggett,  the 
oflficial  who  made  the  experiments,  is  of  opinion  that 
gas  should  prove  a  stion<:  competitor  to  jietrol  and 
electricity   for  short<li,staiu'e  runs  and  town  work. 

It  is  reported  that  the  electricity  department,  who 
have  had  four  electrically  propelled  delivery  vans 
in  use  for  some  time,  have  added  a  5-ton  automatic 
tipping  wagon,  also  electrically  driven,  for  the  con- 
veyance of  ashes  from  the  generating  stations  to  the 
coups.  Another  wagon  of  the  same  design  is  in 
course  of  construction  for  tiie  same  department,  while 
one  is  also  on  order  for  the  cleansing  department. 


INSTITUTION  OF  MUNICIPAL  ANO  COUNTY 
ENGINEERS. 


President — Mr.  John  S.  Brodie,  m.inst.c.e.,  Boirough 
Engineer    and    Surveyor,    Blackpool. 

WORTHING  MEETING. 

A  meeting  of  tlie  In.-ititution  of  Municipal  and 
County  Eii^^ineers  is  to  U-  held  in  tlic  Soutli-Easteiii 
District  at  Worthing,  to-morrow  (Saturday^ 

Prohhamme. 
ll.SI  a.m. — Reception  in  tin'  Corporation  .\rt  Gallery, 
Chapel-road.    l>y    the    Mayor    of    Worthinsr. 
Alderman  Jaine.~  White,  J. P. 

Mr.  Frank  iioberts.  Assoc. m.inst.c.e.. 
engineer  and  surveyor,  will  snl)mit  brief 
notes  on  the  public  works  of  Worthing,  with 
spiH'ial  reference  to  tarred  <'l inker  road- 
work,  which  will  be  taken  as  read. 

Di.scussion.     follf)wed     by     inspection     of 
roads  in   tlie   iiniiiediate   neigbbourliood. 
12..30  p.m.— Luncheon     at    Connaught     Rooms,     near 
Art  Gallery.    (Tiekets  3s.  each.) 
1.45  p.m. — Motor  omnibus  drive  (by  kind  invitation 
of   the   Worthing   .Motor   Services,    Limitedl 
to    baths,    isolation    hospital,    waterworks, 
refuse  destructor,  sewage    works,    and    fire 
station. 
4  .'ju   p.m.— Return   to  ('<]iiiiaught  Rooms,   where   tea 
will  l>e  providi'il  (by  the  kind  invitation  of 
the  borou^'h  eiiKincer  and  surveyor  and  fhe 
town  clerk),  to  l>e  followed  by  music. 

.1.    L.    RKni'KBN, 

l/oii..   Diilrirt  f>icrelari/. 
MiLoiiEi)  B.  Robinson.  h.sc.(lond.). 

Alii  III/    S'lrrlari/. 


TOWN  PLANNING  INSTITUTE. 

ARRANCEMENTS    FOR    1916-17    SESSION. 

AleeliriL's   of    tbo   Town    i'lanning    lu.-Ctulo    fcjr   the 
iyi6-17  session   havi',   \\v   :iir   informed   by   the  secre- 
tary, Mr.  Alfred  R.  Potter,  been  arranged  as  under:  — 
Nov.  10.— "  Town    PlanniuL'    in   Wales,    with    Special 
Reference     to     the     Development    of    Hilly 
Sites,"  by  T.  .\hvyn  Lloyd  (meiidHM). 
Dec.    8.—"  Housing     and     'I'own    Planning    Require- 
ments at   tbi^    End   of  the   War,"    l)y   Coun- 
cillor Harrison    Barrow  (associate). 
Jan.     :,.—'•  A  New  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    m.a.,    a.r.i.b.a. 
(member),  and  ,S.  A.  Kelly,  f.s.i.  (member). 
Feb.    '.>.—•'  Monumental   Memorials  and  Town   Plan- 
ning,"   by   Prof.    S.    p.   Adshead,    f.r.t.b.a. 
(member;. 
Mar.  Si. — "Road  CQiistnict iim  and  Improvements  by 
Means    of    Town     Planning    Sdienies,"     by 
W.  Bees  Jeffre.-  (hon.  member). 
.\|.ril  20.— "  Town    Phumin-    in    South     India,"      by 

H.    V.   Lancliester,   f.b.i.b.a.   (meirdier). 
June   1.—"  Draft  Act,   vviih   respect  to  Planning  and 
liegulating    tic    Use   and    Development    of 


Laud     for     Building    Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada,"    by   Thomas   Adams,   f.s.i.   (past- 
president). 
In  each  case  the  chair  will   be  taken  at  6  p.m., 

and   due   notice   will    be   given   as   to   the  place  of 

meeting. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisbhbnts  rbcbived  dp  to  4.30  p.m. 
on  thdrsdays  will  bb  inserted  in  the  following  dai's  issnb, 
hut  those  responsible  Jor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  th^  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (Citv  No.  lOiB)  subject  to  later  con- 
firmation  by   letter.  

TECHNICAL  CLEKK.— October  28th.  —  Harrogate 
Water  Committee— Mr.  Arthur  S.  West,  water  engi- 
neer and  manager. 

ASSISTANT  COLLECTOR.— October  28th.— Harro- 
gate Water  Committee.— Mr.  Arthur  S.  West,  water 
engineer  and  manager, 

CLERK.— October  28th.— Harrogate  Water  Com- 
mittee.— Water  Ofhi'C,  7  Haywra-crescent,  Harrogate. 

SURVEYOR'S  TEMPOR.\RY  ASSISTANT.— Octo- 
l)er  3Uth.— East  and  West  Molesey  Urban  District 
Council.  £1(X)  jjcr  annum. — Mr.  J.  Stevenson,  sur- 
veyor. Council  Offices,  East  Molesey,  Surrey. 

SURVEYOR.- October  31st.— Littlehampton  Urban 
District  Council.  1:220— E3(X)  per  annum.— Mr.  A. 
Shelley,  clerk,  'Li(lleliaiii])ton. 

RESIDENT  ELi:i  TUIC'VL  ENGINEER.— October 
.:ilst.  .\tlierton  Urban  District  Council.  .C200  a  year. 
—Mr.  William  Garnctt,  clerk,  Town  Hall,  Athertou. 
,  RESIDENT  lOLECTRK^AL  ENGINEER.  —  October 
31st.— Horsham  Urban  District  Council.  i:22(»  per 
annum.— 'Mr.  S.  .Mitchell,  clerk.  Council  Ofhces, 
Horsham. 

SURVEYOR. -NoveiiibcT  1st.— For  the  Ju.stices  of 
the  Blacklicath  Divisi(Jii. — ^Clerk  to  the  Justices, 
London  County  and  Westminster  Bank  Chambers, 
2  Churt.'h-street,   Greenwich,  S.E. 

SURVEYOR,  COLLECTOR,  AND  INSPECTOR  OF 
NUISANCES.— November  2nd.— Hay  Urban  District 
Council.  .i;200  per  annum.— Mr.  Robert  T.  Griffiths, 
clerk.   Hay,  vid  Hereford. 

PLUMBER  AND  W,\TER-WASTE  INSPECTOR.— 
Ncivcmber  4th. — St.  Ives  Town  Council,  Cornwall. — 
Mr.   S.  Palmer,   borongii  surveyor.  Council  Offices. 

BOOK-KEEPER  AND  CLERK.— November  8th.— 
Godalming  Town  Council.  £2  2s.  per  week. — Mr. 
y\lan  Broiuly,  borough  surveyor  and  water  engineer. 
Miini<-ipal  Offices,  Godabning. 

SURVKYOR  OF  SEWERS.—  November  Iltli.— 
Commissioners  of  Sew<>rs  for  the  County  of  Lincoln. 
ii'ZW  per  annum. — Mr.  G.  Beaumcmt  Walker,  clerk  of 
.s.'wers,  Clerk's  Office,  Spilslty. 

TEMPORARY  ASSISTANT  SURVEYOR.— Winston 
(Lanes)  Rural  District  Council.  —  Mr.  R.  J.  Knap- 
man,  surveyor  and  sanitary  engineer,  Council  Offices, 
\Vliisl(ui.   Pri-scot,  Lanes. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advbrtisehents  received  dp  to  4.30  p.u. 

UN    TBDRSDAVS     WILL    BE    INSERTED    IN    THB    FOLLOWING    DAY'S     ISSDB. 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  sliall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  irt  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  I0i6)  subject  to  later  con- 
firmation  by    letter. 

Buildings. 

SHEFFIELD.— November  7tli.— For  the  erection  of 
a  fitter's  shop,  for  the  Electric  Supply  Conunittee.- 
The    Offices,   Commercial-street,    Sheffield. 

Engineering:  Iron  and  SteeL 

I;I'N('0I;N.  Octobn-  28th.— For  the  su|i|ily  of 
vertieally  cast  <-ast-iiou  spigot  and  socket  water 
pipes,  coated  with  Dr.  Angus  Smith's  solution  inside 
and  out^  also  6-in.  sluice  valves,  2i-in.  hydrants, 
hydrant  casings,  and  valve  casings,  for  the  urban 
district  council. — Mr.  James  Wilding,  surveyor  and 
water  engineer.  Town  Hall,  Runcorn. 

MANCHESTBR.-October  30th.— For' the  supply  of 
about  »)8  tons  of  Tasl-iron  hydraulic  (high-pressure) 
pipes,  and  about  17  tons  of  specials,  for  the  corpora- 
tion.— Secretary,  Waterworks  OfHcos,  Town  Hall, 
Manchester. 
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BOLLINGTON.— October  31st.— For  putting  down 
a  borehole,  for  the  urban  district  council. — Mr.  S. 
Knight,  clerk.  Council  Offices,  Bollington,  near 
Macclesfield. 

NEW  ROMNEY.— November  1st.— For  the  supply 
of  posts  and  wire  fencing,  for  the  corporation. — Mr. 
W.  Lamacraft,  town  clerk.  New  Romney,  Kent. 

DORSET. — November  6th.  —  For  repairing  and 
widening  the  Creekmore  Bridge,  for  the  county 
council. — County   Offices,  Dorchester. 

BRAY. — November  7th. — For  a  .second-hand  travel- 
ling steam  crane.  4  tons,  for  the  urban  district 
council. — Town  Clerk.  Town  Hall,  Bray,  co.  Wicklow. 

WALLASEY.— November  21st. — For  the  supply  and 
erection  of  25  per  cent  liquor  concentrating  plant 
and  connections  at  the  gasworks,  for  the  corjiora- 
tion. — The  Gas  Entrineer,  Limekiln-lane,  Seaconibc. 
Wallasey.  • 

JOHANNESBURG.— December  15Ui.— For  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council. — Messrs.  E.  W.  Carling  &  Co.,  St.  Dun.^tan's- 
buildings,  St  Dunstan'.s-hill,  London,  E.C. 

Roads. 

WANGFORD.— October  30th.— For  the  supply  of 
granite,  gravel  or  marl,  and  carting,  for  the  rural 
district  council.— Mr.  E.  W.  Del>enham,  clerk.  Ship- 
meadow. 

BRAINTREE.— October 30th.— For  steam  rolling  and 
scarifying,  and  the  supply  of  broken  granite,  for  the 
rural  di.'^trict  council. — Mr.  C.  Vernon  Bright,  sur- 
veyor,  London-road,   Braintree,  Essex. 

NORFOLK.— November  1st. —  For  the  supply  of 
granite  for  a  year,  for  the  county  council. — Mr.  W. 
W.  Gladwell,  county  surveyor.  The  Shirehouse, 
Norwich. 

WIGAN.— November  1st.— For  the  sujiply  of  300 
tons  of  granite  setts,  for  the  Tramways  Committee. 
— Mr.  A.  T.  Gooseman,  borough  engineer.  Wigan. 

MADRID. — November  7th. — For  the  construction 
and  maintenance  of  granite  pavements. — Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73 
Ba.singhall-street,  E.C. 

Miscellaneous. 

WARRINGTON.— October  30th.— For  the  .-upply  ul 
second-hand  S.H.  I)ags,  for  the  Sanitary  Works  Com- 
mittee.— ^The  Manager,   Longford   Depot,  Warrington. 

imONDDA.— October  30th.— For  the  supply  of 
,-tiiiieware  pipes,  bass  brooms,  rotary  brushes,  pick.>, 
.-hovels,  road  scrapers,  tools,  iron  castings,  street 
gratings,  manhole  covers,  paving,  kerl),  channel, 
jiitching,  Portland  cement,  macadam,  granite  road 
macadam,  limestone  macadam,  and  tarred  macadam, 
for  the  urban  district  council. — Mr.  E.  H.  Barber, 
engineer  and  surveyor.  Council  Offices.  Pentre, 
Rhondda,  Wales. 


MEETINGS. 

Secretariet  and  othert  ivill  ohlige  bv  sendino  aarlv  notice  o/ 
datei  0/  torthcomino  meetingi. 

OCTOBEK. 
28. — Institution  of  Municipal  and  C'onnty  Engineers  :  Meeting 
at  Worthing. 

NOVEMBER. 
6. — Societ.v    of    Eneincerg ;    Jfr.    ('.    T.    A.    Hanssen,    .\ssoc.M. 
iNST.C.r...  on  ■■  Heatinu  ami  Ventilating  Private  Dwellinn 
Houses."     t'axtf.n    Hall.   Westminster.  .i.30  i).ni. 
10. — Town    Planning    Institute:     Mr.    T.     Alwyn    Lloyd     on 
"Town  Planning  in   Wales,  with  .Special  Reference  iu 
Development  of  Hilly  .Sites." 
i:i. — Surveyors'     Institution  :     President's     opening     address. 
.')  p.m. 

DECEMBER. 
8.' — Town   Planning  Institute  :   Councillor  Harrison    Barrow 
on  "  Housing  and  Town  Planning  Requirements  at  the 
Eiid  of  the  War."      6  p.m. 


APPOINTMENTS    OPEN. 

OFPIClAIi   AND    SIMILAR    ADTEETISEMENTS    RECEIVED    IIP    TO    4.30    P.M. 
ON    THDRSDAVS    WILL    BB    INSERTED    IN    THE    FOLLOWING    DAVS     ISSUE. 

but  those  responsible  for  their  despatch  arc  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may^  in  cases  of  emergency 
only,  be  telephoned  {City  No.  10i6)  subject  to  later  con- 
firmation by   letter. 

THOROUGH    OF    ST.    IVE?,   CORNWALL. 
-*-*    Wanted,  a   Phiiiibor   and   Water-waste   Inspector 
(during   the   ab.sence    of   present    inspector   on    active 
service). 
Applications,    stating    age,    exi>erience,    and    salary 


requiicd.    accompanied     by    copies    of    three    recent 
testimonials,  to  be  sent  to  the  Town  Clerk,  endorsed 
"  Water-waste   In.'^pector,"   by  November  4th,  1916. 
S.  PALMER, 

Borough  Surveyor. 
Council  Offices, 
St.  Ives, 

Cornwall.  (3,139) 

DOROUGH    OF   GODALMING. 

^  BOOKKEEPER   AND    CLERK. 

Tlie  Council  require  the  services  of  a  competent 
Bookkeeper  and  Clerk  in  the  Surveyor's  Department, 
at  a  commencing  salary  of  £2  2s.  per  week. 

Male  applicants  mnst  be  ineligible  for  military 
service.  Some  previous  municipal  experience  is  con- 
sidered desirahle. 

Written  applications,  stating  age  and  qualifica- 
t'on.s,  should  reach  the  undersigned  not  later  than 
Wedne.sday,  8th  November,  1916.  accompanied  by 
copies  of  three  recent  testimonials. 

ALAN  BROMLY, 
Borough  Surveyor   and   Water   Engineer. 
Municipal  Offices, 
Godalmini;. 

October   18,    1916.  (3,136) 

OURVEYOR   OF    SEWERS   WANTED. 
^    WAPENT.UvES   OF   CALCEWORTH,    CANDLK- 
SHOE   AND    HILL,    AND    SOKE   OF 
BtJLINGBROKE,    AND    PART    OF    THE 
WAPENTAKE  OF  LOUTH  ESKE. 
His    Majesty's    Commissioners    of    Sewers    for    the 
County  of  Lincoln  ri-quire  the  services  of  a  General 
Surveyor  of  the  Sea  Banks,  Gowts,  Culverts.  Rivers. 
Banks,    Drains,    and    other   Works    and    Defences    of 
Sewers  w'ithin  the  said  Wai)entakes  and  Soke. 

The  Surveyor  will  be  required  to  reside  within  the 
district,  and  to  devote  flie  whi>le  of  his  time  to  the 
duties  of  the  office. 
Tlie   salary   will   be   £250  per   annum. 
The  general  duties  may  be  ascertained  on  aiijilica- 
tion   to   the  undersigned. 

.\pplications.  with  testimonials,   must  be  delivered 
at    my   Office     in     Siiilsby     on     or     before     the     11th 
November  next,  endorsed  "  Survrvor  of  Sewers." 
(By  order) 

G.  BEAUMONT  WALKER. 

Clerk   of  Sewers. 
Clerk  of  Sewers'  Office. 
Spilsbv. 
October  24,  1916.  (3,140) 

TTAY   URBAN   DISTRICT   COUNCIL. 
*-■*-  APPOINTMENT  OF  SURVEYOR.  COLLECTOR 
AND  INSPECTOR  OF  NUISANCES. 

The  Council  invite  applications  fi'om  persons 
ineligible  for  military  service  for  the  above  com- 
l)ined  Offices,  at  a  salary  of  £100  per  annum,  being 
C50  as  Surveyor  and  Collector  and  t50  as  Inspector 
of  Nuisances. 

The  person  appointed  must  hold  the  Certificate  of 
the  Roval  Sanilarv  Institute  or  some  other  examining 
body.  ' 

The  combined  appnintmi'uts  will  be  determinable 
by  three  months'  notice  on  either  side.  The  duties 
of  the  Inspector  of  Nuisances  will  include  those  of 
insiieetion  and  keeping  records  under  the  Housing 
(Inspection  of  District!  Regulations,  1910.  Office 
aceoniinodation   will   l>e   i)rovided. 

Tlie  person  appointed  will  l>e  roquiied  to  devote 
the  whole  of  iiis  time  to  the  duties  of  the  aiipoint- 
ment.  and  to  give  ajiproved  seeurity  for  t;400. 

Canvassing,  either  directly  or  indirectly,  will  dis- 
qualify. 

A|ipl:cations.  in  candidate's  own  handwriting, 
stating  age.  qualification  and  experience,  and  accom- 
panied liy  copies  of  not  more  than  three  recent  testi- 
monials, and  endorsed  "  Surveyor."  are  to  be  sent 
to  me  not  later  than  Thursday.  November  2ud  next. 

The  appointment  will  l>e  made  subject  to  the 
selected  applicaiit  being  approved  by  the  Local 
Government  Board  for  the  office  of  Inspector  of 
Nuisances. 

ROBERT  T.  GRIFFITHS. 

Clerk  to  the  Council. 

Hav.  i'ir?  Hereford. 

Octoljer  17^  1916.  (3,141) 


The  Surveyor 


Hnb  nr^untdpal  an^  County  Engineer. 
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No.  1,294. 


Minutes  of  Proceedings. 


United   States 
Roads. 


Dunn-  ihe  |>a.--l  uvt-Ur  yoars 
till-  aiimuil  expenditures  on  the 
innil  i";ids  and  bridges  in  the 
I'uited  States  liave  increased  frani  about 
tUi,(lO(),Om)  to  about  t.">i>,  ((X),0(X),  i>r  an  increase 
of  UKjre  than  2;)()  per  cciit.  ^Duriui,'  this  same 
period  the  annual  exp(  lulitures  froni  State  funds 
f'lr  road  and  bridge  construction  and  maintenance 
liave  increased  fi-oni  .t,"«l(i,000  to  i;lO,G'.)y,4(lt),  or 
almost  -i.CKXt  per  cent.  In  1904,  out  ryf  the  total 
road  and  bridge  exi.eiiditures,  £4,01)0,01)0  ,,t  the 
tlO.000,000  was  paid  in  laboui'— that  is.  worked 
out  on  the  roads.  The  actual  cash  road  and  bridge 
expenditures  at  that  time  amounted  to  only 
.tlU.O'.IO.GOO,  of  which  t7(iO,(X)0  was  seemed  froiii 
local  bond  issues  jnid  t.'.lO.OOO  from  State  funds. 
Supervision  and  control  .4  roiid  and  biidge  work 
by  State  iiiglnvny  de|>artmcnts  existed  in  only 
eleven  Statues,  and  annaihted  only  to  about 
£900,(KM).  Less  than  ti  per  cent  of  tiie  total  road 
and  bridge  expenditures  during  HK)4.  therefore, 
were  under  couiiietent  State  supervision.  During 
I'.'l.j  the  tf)tal  road  and  In  itlge  expenditure's  in  the 
United  States  amounted  to  about  t.")(>,400,0(X),  of 
which  probably  not  ovrr  fe8,(KK),(MlO  represented 
the  value  of  the  statut.  and-conviet  labour  jier- 
fornied  on  the  roads.  Of  the  cash  expenditures 
of  .t53,;{0,"),-27<.),  about  IS.OOO.OOO  was  secin-ed 
from  local  bond  issues  and  £1(»,6<JH,:!;!1I  from  State 
funds,  lu  addition  to  die  £10,(Ji)H,;{:)0  of  State 
funds,  £.'5,404.009  of  local  funds,  or  a  total  of 
£1(3,102,039,  was  expended  under  the  supervision 
of  the  State  liigh\\a\  (hpartmcnts  in  tlie  con- 
struction of  12,437  n]il>^  and  the  nuiintenancc  of 
.")I,7(iy  miles  of  i)ublic  r^  ads.  This  is  sliglitl\-  more 
than  30  per  cent  of  the  total  ea-sh  road  ex|>endi- 
ture,  or  more  than  the  t'lal  rui'al  rc^ad  and  bridge 
expenditure  in  1904.  Jii  1904  the  iw-tual  cash 
n^id  and  bridge  expenditure  in  tlie  I'nited  States 
averaged  slightly  less  than  £5  16s.  (id.  per  mile 
of  rural  roads,  but  iu  lOl.')  it  had  incn'ascd  to  an 
average  of  £22  13s.  Od.  I'cr  mile  of  road. 

'i'he  public  roads  of  the  United  States  outside 
the  limits  of  incorporaf'  d  towns  and  cities  have 
at  the  present  time  a  total  length  oi  about 
2,4.'j2,(MKl  miles,  of  which  about  277, (X)0  mile«,  or 
1U3  |>er  cent,  are  imjaoved  with  some  form  of 
surfacing.  Thi'  mileayi  of  sui-faced  mads  is  in- 
creasing at  the  rate  of  about  lO.OOO  miles  per 
anmnn.  During  101.')  those  States  having  State 
highway  depurtnunts  --lufaced  under  such  super- 
vision about  8,000  niilc-^,  and  also  imjirovcd  by 
grading  and  otherwise  an  additional  4,000  miles. 
Thus  of  the  really  eonstiaictive  road  work  in  the 
I'nited  States  last  yiar  about  one-half  was  more 
or  less  directly  under  eompetent  State  super- 
vision. In  addition  to  this  work  of  construction 
the  several  State  higliway  departments  also  super- 
vised the  maintenance  of  .51,7(59  miles  of  main 
and  trunk  line  roads.  Ihe  remarkably  rapid  in- 
erca.se  in  United  Stal'S  I'oad  expenditures  during 
the  past  twelve  years,  however,  is  not  all  due  to 
increased  activity  in  cou-truction.     A  large  portion 


must  be  ehari,'ed  lo  ijic  demand  for  better  and 
consequently  more  exjiensive  types  of  construc- 
tion, as  well  as  greatly  increased  maintenance 
costs  made  uecessar\-  by  the  changed  traffic  con- 
ditions. The  effect  of  the  motor  vehicle  on  the 
cost  of  road  construction  and  maintenance  had 
not  becinne  aiijiareul  in  1904.  'To-day  many  of 
the  roads  carry  a  niotnr  traffic  far  in  excess  tA  the 
total  tratti.-  of  all  clas-rs  carried  twelve  years  ago. 
.\t  the  lu-eseiit  linn-  iheiv  are  aliout  ^..TOO,!)!)!! 
motor  xi'hicles  in  use  ou  the  public  roads,  or  about 
one  motor  vehicle  for  every  mile  of  i-oad.  This 
motor  traffic  is  not  uniformly  distriliuted,  but 
largely  concentrated  on  certa-in  roads.  This  is  the 
underlying  reason  why  naaintenance  aiid  recon- 
struction costvs  have  increased  si*  rapidly  on  many 
of  the  roads,  and  why  the  total  road  expenditures 
have  iucreiv.sed  s(j  much,  more  rajiidly  than  the 
mileage  of  imjiroxcd  roads. 

One  of  the  most  striking  developments  iu 
regard  to  the  nianagenient  of  United  States  high- 
ways during  recent  \ears  has  been  the  ©ver- 
ineri'asing  partici|>at  ion  of  the  State  governments. 
The  first  State-aid  law  w  as  passed  bv  New  Jerse\- 
iu  1891.  On  June  1,  MUb,  all  but 'four  States— 
Cieorgia,  Indiana,  South  (.'a^rolina,  and  Texas — 
had  some  form  of  State- engineering  or  State,  high- 
way department.  Through  these  State  highway 
departments  the  se\eral  States  had  expended  to 
.January  1,  191(),  a  grand  total  of  £53,070,1(55 
State  funds  fc>r  road  construction,  maintenance, 
and  the  administration  of  the  departments.  A 
total  of  50,402  miles  of  roads  have  been  con- 
structed under  State  supervision,  of  which  about 
40,000  niiles  are  surfaced,  to  the  cost  of  which 
both  State  and  local  funds  have  contributed. 
'The  several  States  have  also  supervised  and  con- 
tributed'largely  to  the  maintenance  of  systems  of 
State  and  State-aid  roads  which  last  year 
amounted  to  51,7(59  miles,  'llie  largest  exjiendi- 
tnre  of  State  funds  has  been  by  New  York  Stale, 
uhic'h,  from  I8'.)8  in  .January  1^  191(5,  reached  the 
iujposing  total  <if  i-19,.".24,499. 

#  #  » 

One  of  the  results  of  the  great 
Chlorine  Gas.  w  ar  is  the  total  upsetting  of  all 
ealeulations  of  the  cost  of  water 
sterilisation  by  means  of  choride  of  liuje.  Owing 
to  the  great  increase  in  the  price  of  this  mate- 
rial the  treatment  of  water  in  large  quantities 
with,  say,  2  ])arts  per,  1,000,000  of  available 
chlorine,  which  '  means  more  than  6  ])arts  per 
1,000,000  (A  chloride  of  lime,  has  becoane  a  serious 
item  of  expense.  Thus  chlorine  gas,  which  had 
already  been  largely  used  as  a  sterilising  agent, 
received  more  favourable  consideration  than  would 
otherwise  have  been  the  ease,  and  this  is 
exemjilitied  by  the  fact  that  the  water  supply  of 
Greater  New  York  is  now  being  treated  with 
liquid  chlorine.  Here  there  is  a  daily  output  of 
li  tons  of  chlorine,  with  which  400,00(),000  gallons 
of  wat-er  are  treated  per  day.  This  is  the  lai-gest 
plant  of  its  kind  in  the  world,  and  will  probably 
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settle  for  a  long  time  to- com©  the  respective 
claims  of  the  two  methods — namely,  sterilisation 
by  means  of  chemical  hypochlorite  and  sterilisa- 
tion by  means  of  chlorine  gas.  It  is  also  note- 
worthy that  a  plant  for  making  chlorine  gas  from 
brine  is  being  built  by  the  Montreal  Water  and 
Power  Company.  The  gas  will  be  made  in  suffi- 
cient quantities  to  treat  30,000,000  gallons  of 
water  per  day.  As  everyone  know'S,  chlorine  is 
easily  made,  and  it  is  cleai-  that  where  a  water 
company  can  make  its  owir  sterilising  agent,  and 
when  tills  agent  is  in  the  form  of  a  gas,  thei-e 
should  be  a  great  saving  in  the  cost  of  chemicals 
and  in  the  cost  of  handling.  The  reason  of 
the  success  of  the  chloride  of  lime  treatment  was 
its  simplicity,  or  perhaps  it  would  be  wiser  to  say 
its  apparent  simplicity,  for  there  are  many  pit- 
falls. The  same  may  be  said  in  a  greater  degree 
of  the  olilorine-gas  treatment.  Haviiig  said 
this,  it  does  not  follow  that  either  is  really 
the  cheapest  or  most  economical  method. 
With  regard  to  chloi-ine  gas,  it  is  to  be  remem- 
bered that  when  a  water  authority  prepares  it  in 
large  quantities  it  is  dealing  with  something 
extremely  dangerous.  This  is  the  gas  which  is 
being  used  by  the  Germans  for  other  piu-poses 
than  water  sterilisatioai,  and  the  possibility  of  evil 
consequences  should  not  be  overlooked.  There  is 
soniething  unpleasant  in  the  fact  that  the  sudden 
adoption  of  chlorine  gas  and  of  plant  for  making 
it  in  enormous  quantities  should  coincide  with  the 
large  demand  for  the  same  material  in  the  war. 

Some  of  the  gi-eatest  authorities  have  held,  and 
we  believe  still  hold,  the  view  that  the  treatment 
of  water  by  means  of  electrolytic  hypochlorite  is 
not  only  more  economical,  but  possesses  many 
advantages  over  the  other  two  methods.  Appa- 
rently we  have  here  an  iiista.nce  where  the  teach- 
ings of  science  are  disregarded  entirely  by  the 
capitalist  and  by  the  manufacturer,  and  it  is 
probable  that  there  is  still  a  fortune  awaiting  the 
person  who  has  the  courage  and  ability  to  take 
the  matter  up  and  not  only  prove  the  value  of 
the  process,  Ijut  place  on  the  market  apparatus 
capable  of  doing  what  scientists  lun'e  shown  to 
be  possible.  If  what  the  chemists  tell  us  is  right, 
New  Y6rk  might  certainly  have  saved  the  cost  of 
its  chlorine  gas  by  making  use  of  electrolised  sea- 
water,  and  the  same  might  be  done  at  any  other 
place  by  the  sea.  It  is  too  much  to  believe  in 
the  face  of  the  proofs  given  that  there  is  any 
mistake  as  to  this  possibility.  There  can  only 
be  one  reason  why  the  process  has  not  been 
adopted,  and  this  is  that  it  has  not  been  pushed 
in  a  commercial  sense.  We  have  plenty  of 
instances  of  valuable  inventions  unheeded  for 
many  yeai's  until  some  person  of  unusual  wisdom 
or  luck  thought  it  ^'s-orth  while  lo  force  it  forward 
by  means  of  advertisement  and  ordinary  trade 
methods.  It  is,  however,  strange  that  in  an  age 
which  is  supposed  to  be  scientitic  we  pay  moa-e 
attention  to  the  teachings  of  the  tradesman  than 
to  those  of  the  scientist.  Economy,  of  which  we 
now  hear  so  much,  is  not  to  be  obtained  in  this 
way.  Everyone  agrees  that  it  will  pay  the  manu- 
factm'er  to  consult  the  scientist  to  a  greater 
degree,  and  it  will  certainly  pay  public  bodies  to 
rely  more  upon  the  skill  of  the  best  scientific 
ad\-isers  and  less  upon  the  advice  of  trading  firms. 

As  is  usual,  one  of  the  prin- 
War  and  Health,  eipal  features  of  the  recent 
annual  conference  of  the  Sani- 
tary Inspectors'  Association  was  an  admirable 
presidential  address  by  Sir  James  Ci-ichton- 
Browne.  In  paying  a  tribute  to  the  public  health 
administration  of  Cardiff,  in  which  city  the  con- 
ference was  held.  Sir  James  pointed  out  in  oha- 
ract-eristic  language  that  "  it  maintains  a  public 
health  laboratory,  or  intelligence  depai'tment, 
where  the  movements  of  the  microbes  are  observed 
and  reported,  an  isolation  hospital  where  they  are 


interned  when  caught,  an  air  service  where 
meteorological  observations  are  made,  and  it  has 
entrenched  itself  in  a  system  of  \\ell-constructed 
drains."  Prolnibly  the  most  interesting  part  of 
the  address,  however,  was  that  which  dealt  with 
the  medical  and  surgical  miracles  of  the  war. 
In  all  previous  wars,  ten  men  have  died  or  been 
disabled  by  disease  for  every  one  killed  or  wounded, 
but  in  the  present  war,  for  the  first  time  in  our 
history,  the  proportion  has  been  reversed.  But, 
unfortunately,  experience  shows  that  the  direct 
connection  between  war  and  disease  is  not  con- 
fined to  the  actual  period  of  hostilities.  We  were 
not  prepared  for  war,  declared  Sir  James,  but  let 
us  be  prepared  for  peace.  Indeed,  the  period 
innnediatel}'  following  the  conclusion  of  hostilities 
M^ill  probably  be  one  of  abnormal  activity  for  the 
whole  service  of  public  health  administration. 

In  Sir"  James  Crichton-Browne 's  view,  among 
the  social  and  domestic  reconstruction  that  is  to 
follow  the  war  the  most  vital  part'  will  be  housing 
reform.  "  We  cannot  send  back  the  brave  men 
\\'ho  have  fought  for  us  abroad  into  hovels  and 
dug-outs  and  funk-holes  at  home — yes !  veritable 
funk-holes,  for  not  without  fear  and  trembling 
would  anyone  who  knows  what  liealth  means  enter 
many  of  the'  dwellings  in  to\\'n  and  country  that 
are  still  the  only  available  shelter  for  some  of  our 
poorer  classes.  We  must  not  any  longer  leave 
multitudes  of  our  people  huddled  together  in 
habitations  that  are  incubators  of  disease  and 
debasers  of  moralitj'. "  The  remedies  for  slumdo'm 
suggested  by  Sir  James  are  a  living  wa.ge  and 
extensive  building  operations  under  the  direction, 
and  if  need  be  with  the  assistaiiri',  <if  tlic  State. 
Dilatory  tactics  and  mere  iiiakrshifts  will  mj' 
longer  be  tolerated.  Eadicai  measures  will  be 
adopted.  If  local  authorities  are  still  reluctant 
to  exercise  the  powers  entrusted  to  them  nnder 
the  Housing  Act,  then  they  must  be  expedited 
in  their  movements  by  the  Local  Government 
Board,  upon  which  compulsory  i)owers  should  be 
conferred,  such  assistance  as  may  be  needful  to 
carry  out  approved  schemes  meeting  modem 
requirements  of  housing  being  provided  by  con- 
tributions from  the  National  Exchequer.  All  of 
A\hich  agi'ees  with  what  we  have  been  saying  for 
many  months  past. 


Sanitation   and 
Mathematics. 


Although  the  connection 
between  sanitation  and  the 
higher  mathematics  may  not 
be  evident  at  first  sight,  such  a  connection  does 
exist,  as  is  shown  by  a  perusal  of  the  paper  on 
"  The  Element  of  Chance  in  Sanitation,"  which 
was  read  lately  by  Mr.  G.  C.  Whipple  before 
the  Mechanical  and  Engineering  Section  of 
the  Franklin  Institute.  The  point  is  that  the 
frequency  with  which  given  events  will  happen  is 
subject  to  mathematical  analysis  according  to  the 
theories  of  probability — often  spoken  oi  as  the 
la\\'s  of  chance.  The  application  of  these  laws  is 
often  recognised  in  engineering  work  without 
direct  knowledge  on  the  part  of  the  engineer. 
Thus,  to  take  the  first  example  that  occurs, 
whenever  a  factor  of  safety  is  allo-wed,  the  law 
of  chance  is  unconsciously  applied  to  guard  against 
unsuspected  loading  or  undiscovered  weakness  of 
material.  Sanitary  engineering  in  the  modern 
sense,  dealing  as  it  doe's  not  only  with  matters  of 
jmre  construction,  but  also  with  jiroblems  of 
chemistry  and  biology,  affords  a  wide  field  for  the 
aijjilication  of  the  laws  of  frequency  and  varia- 
tion. For  instance,  it  has  been  established  that 
if,  in  a  series  of  daily  observations  of  the  number 
of  bacteria  in  a  filter  extending  over  a  year  the 
deviation  of  any  determination  from  the  mean 
should  be  found  to  be  more  than  five  times  as 
nmch  as  the  probable  eiToa-,  this  should  be  rejected 
from  the  series  as  being,  for  some  reason  or  other, 
abnormal.  Obviously  the  ai>plicatiO'n  of  this  rule, 
which  cannot  be  used  without  a  juior  determina- 
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tioii  of  the  '■  pivbable  firor, "  iDftkos  for  greater 
accuraoy  in  the  records  of  such  obsenatioiis. 
Again,  in  studies  of  vital  st-atistics  the  attempt 
is  often  made  to  coni|iaro  death-ratt>s  for  different 
vears  or  in  different  placts  in  tlie  etTort  to  trace 
tiie  effect  of  some  supiniwed  cause — sucii,  for 
example,  as  an  improvement  in  the  public  water 
supply  or  the  introduction  of  a  sewerjigo  syst«m. 
lu  making  these  studies  it  is  necessary  to  talve 
into  account  the  fluctuations  in  the  death-rates 
which  ai-e  due  to  other  causes  than  the  one  imder 
investigation.  Here  once  more  the  laws  of  pro- 
bability will  prove  useful.  There  is  no  need  to 
say  more  here  exsejit  to  advise  those  of  our 
readers  who  may  ht  interested  to  study  Mr. 
Whipple's  paper,  which  is  published  in  the  Journal 
of  tlie  Franklin  Institute.  Enough  has  been  said 
to  show  that  this  im|iortant  branch  of  mathe- 
matics can  be  profitably  applied  by  engineers  and 


health  officers 


i)V 


The  London 

Arterial  Roads 

Scheme. 


Tile  scheme  ot  arterial  njads 
for  Loiulon,  which  wa:s  the  result 
of  a  series  of  conferences  held 
from  time  to  time,  wius  the 
subject  of  a  deputation  to  Mr.  Walt^er  Long  on 
Tuesday  last,  and  though  it  would  not  be  coirect 
to  say  that  the  matter  lias  received  its  miietn^ 
from  the  President  of  the  Local  (lovernmciit 
Board,  there  is  no  doubt  that  for  a  considerable 
time  to  come  it  will  jxiforce  remain  in  a  very 
pronounced  state^of  suspended  animation.  The 
necessity  for  the  scheme  is  obvious  to  all  who.  are 
inlerest-ed  in  the  problem  of  London's  nuilti- 
tudinous  traffic,  juid  the  transition  from  horse 
vehicles  to  mechanically  |)n>pelled  traction  has 
made  the  necessity  urgetu  if  the  growing  require- 
ments of  the  Metropolis  are  to  be  recognised  and 
met.  It  was  quite  a  laudable  s|)irit,  therefore,  on 
the  part  of  the  |)ul)lic  authorities  of  Loudoti  (hat 
were  responsible  f<ir  the  movement,  and  thougli 
there  were  nuuiy  ditticiilties  to  be  (►vercome,  alike 
from  the  jiractical  aiul  tiiiancial  stinidi)oints,  there 
was  a  jirobability  thai  ilie  scheme  would  even- 
tually be  initiated  under  departnieTital  sanction. 
The  intervention  of  the  w  ar,  though  fmbarrassing, 
was  not  regarded  as  fatal  to  the  project,  and  a 
hojjc  was  cherished  that  the  necessary  work 
entaih-d  Wfiuld  come  in  opportimely  for  large 
numbers  of  men  from  the  demfibilised  .\rmy  after 
peace  had  been  prociaiined.  All  these  aspirations 
and  anticipations,  not  over-ambitious  if  the  eir- 
cmnstances  of  the  case  are  duly  ap|)reciat*'d,  are 
doomed  to  disa|>i)oiiUiiKiil-,"  for  the  only  comfort 
Mr.  Long  could  give  the  deputation  wjus  to  tell 
them  that  he  would  ask  Sir  George  (Jibb,  on 
behalf  of  the  Roiid  Board,  to  examine^ie  scheme 
and  report  as  to  the  relative  importance  of  the 
|iro])osed  roads.  He  added  definitely  that  if  he 
were  Minister  at  the  end  of  the  war  it  would  be 
his  duty  to  iidvise  the  (lovernment  that  tlie  first 
call  on  public  funds  f'liglit  to  be  for  the  housing 
of  the  people,  for  sanitation,  and  for  water  sui)])ly, 
without  which  housing  was  of  little  value.  These 
are  iidmittedly  objects  <if  high  national  ini))ort- 
ance,  and  no  eomplaiiu  can  be  reiusonably  nuide 
that  they  should  take  precedence  over  the  pro- 
prjsal  for  arterial  road>.  NevertJieless  it  is  ])er- 
missible  to  regret  that  a  scheme  charged  with  so 
many  possibilities  for  tin-  improvement  of  Jjondon 
and  Greater  London  sliould  b©  relegated  to  the 
obscurity  and  doubt  of  a  future  existence. 


The  Worthing 
Meeting. 


Last  Saturday's  meeting  of 
the  Jii>titution  of  Municipal  and 
Count  \  Engineers  at  Worthing 
was  a  highly  successful  gathering,  in  spite  of 
adverse  weather  conditioirs.  The  members  were 
officially  received  by  tJie  mayor,  wlio,  in  the  course 
of  bis  speech  of  welcome,  paid  a  warm  and  well- 
desen^ed  tribute  to  the  work  of  the  borough  engi- 


neer, Mr.  Frank  l^)berts.  A  brisk  discussion 
followed  the  reading  by  that  gentleman  of  a  paper 
on  "  The  Pviblic  Works  of  Worthing,"  which  was 
of  considerable  merit,  and  from  the  speeches  that 
were  delivered  it  was  evident  that  the  interest  of 
the  mcuibers  was  aroused  chiefly  by  the  use  of 
taiTed  clinker  for  road  making,  and  the  works 
of  sea  defence.  The  use  of  taired  clinker  was  at 
first  rather  in  the  nature  of  an  experiment,  bub 
it  has  been  thoroughly  justified  by  the  result. 
Mr.  Prescott,  of  Easthourno,  was  only  voicing  tho 
general  opinion  when  he  said  that  the  roads  laid 
diu'ing  the  past  two  or  three  yeai-s  were  very 
excellent  indeed,  and  that  the  motor-omnibus 
traffic  which  they  carried  was  a  convincing  proof 
of  their  efficacy.  In  considering  the  question  of 
sea  defence  it  must  be  reme'mbered  that  W^orthing 
has  a  sea  frontiige  of  over  '6  miles.  This  has  been 
protected  by  the  erection  of  timber  groynes, 
which  have  successfully  withstood  the  inroads  of 
the  sea,  rendering  the  construction  of  an  ex- 
Ijensive  sea  wall  unnecessary.  Many  of  these 
groynes  have  been  erected  by  Mr.  Robei-ts,  and 
the  improved  conditions  that  have  obtained  in 
recent  years  testify  to  his  skill. 

The  lot  of  the  conscientious 
The  "CO."  ,,l,j,.etor,  hke  that  of  Gilbert's 
policeman,  is  not  .a  happy  one. 
A  new  illustration  of  this  is  afforded  by  the  pro- 
ceedings at  !i.  recent  meeting  of  the  Risca,  Mon- 
mouthshiiv.  Urban  District  Council,  when  a  dis- 
cussion arose  on  the  employment  by  the  surveyor 
r)f  f>ne  f>f  these  individuals  on  the  council's  work. 
'J'he  siirve.yfir  t-f«k  the  line  that  he  had  never  yet 
sto|)ped  to  inquire  into  the  opinions'  of  any  appli- 
cant for  cmi)loyment,  and  that,  following  the  vKual 
practice,  he  had  not  done  so  in  the  case  in  ques- 
tion. The  man  was  out  of  work,  and  the  sm"veyor 
was  in  want  of  a.  man,  so  he  employed  him.  As 
a.  general  jirinciple  there  can  be  no  doubt  that 
this  is  the  only  safe  attitude  for  a  public  official 
to  adopt.  It  is  not  surprising,  however,  that  in 
this  instance  jniblic  opinion  in  the  district  should 
have  ma.nifest<'d  itself,  and  ])crliaps  the  suiTeyor 
would  have  acted  more  discreetly  if  he  had  con- 
sulted fiis  committee.  Be  this  as  it  inay,  he 
certainly  iulopled  the  right  attitude  when  the 
(|Ues(ion  was  raised  subsequently  in  ruakipg  the 
(council  assume  the  responsibility  for  the  man's 
dismissal,  and  we  cannot  iigree  with  the  chairman 
of  the  meeting,  who  said  that  in  his  opinion  the 
siiiveycrt-  had  put  up  "  an  extriiordinary  defence." 
If  the  surveyor  is  expected  to  discriminate  against 
the  eonscienlifius  objector,  whose  position  is 
recognised  (if  not  created)  by  Act  of  Parlianieiit , 
wh.v  not  ivgaiiist.  the  atheist  or  soc-ialist ':' 


The  Institution's 
Orphan  Fiind. 


Ill  liis  coui"beous  ackunwledg- 
11  lent  of  our  usual  douation  to 
the  institution's  Orphan  Pund,_ 
.Mr.  ().  Claude  llolisrm,  its  hon.  secretary  and 
lion,  treasurer,  notes  that  he  finds  some  ditficulty 
in.securing  subscrijit  ions  at  the  present  time,  but 
is  in  hopes  that  the  usual  annual  amount  may  be 
received,  notwithstanding  the  liardships  encoun- 
tered in  so  man\'  directions.  Miiiiiei|ial  engineers 
we  are  sure  will  strive  their  hardi-st  to  ensm'e  tluit 
his  hopes  ar©  realised.  The  "  O,"  which  is  the 
initial  letter  of  Mr.  Robson's  first  name,  might 
well  stand  for  "  Optimist,"  as  neither  rebuff  nor 
diseouragemeiil  has  eM'i-  been  able  to:  divert  him 
from  his  cheery,  tactful  and  indefatigable  eft'orts 
tf>  .make  more  powerful  for  good  the  cause  he 
has  so  much  at  heart.  On  f>ersonal  grounds,  as 
well  as  in  view  of  the  appealing  nature  of  the 
fund's  object,  we  beg  mimicipal  engineers  in  this 
time  f)f  orisis  to  support  it  generously,  even  though 
the  ett'ort  mean  a  further  strain  upon  the  self- 
denial  which  undoubtedly  so  many  of  them  are 
alreadv  exercising. 
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Disposal  of  Sewage  Sludge  by  Aeration. 

15v    GEORGE    T.    HAMMOND,    Bureau   of   Sewers,    Brooklyn. 


[The  treatment  of  sludge  by  "activation,"  as  is  done  with  sewage,  is  the  suggestion  of  Mr.  Hammond 
in  a  paper  presented  before  the  Water,  Sewage  and  Sanitation  Section  of  the  recent  Annual  Congress 
of  the  American  Chemical  Society  and  summarised  in  "Engmeering  Record."  The  amount  of  sludge 
which  must  be  disposed  of,  Mr.  Hammond  pointed  out,  easily  stands  first  among  the  problems  of  the 
activated-sludge  process  of  sewage  treatment.  This  amount  varies  from  2,000  to  4,000  gallons,  or 
more,  per  million  gallons  of  sewage,  and  the  material  has  a  water  content  of  from  99  to  96  per  cent. 
To  minimise  this  surplus  sludge  Mr.  Hammond  sees  possibilities  in  the  use  of  fine  screens  and  in 
some  scheme  of  prolonged  aeration. 


Sludge  from  the  activiited  method  ol  scwaye  (leat- 
nient  is  highly  ]iuti-e.scil>le  unle.^s  dewatered,  which 
is  an  exi)ensive  oi>eration.  Success  in  dealing  with 
this  jirobleni  is  reported  by  Mr.  T.  Chalkley  Hatton, 
of  Mifvvaukee,  hut  the  details  and  cost  data  are  iwt 
yet  available.  .\t  the  Armour  &  Company  ))laiit  at 
the  Chicago  stockyards  experiments'  are  still  und€>r 
way  with  dewatering  metliods,  but  their  oonclusions 
are  reported  as  not  linal.  It  seems  to  them,  however, 
tliat  a  battery  of  vertical-flow  settling  tanks,  which 
decrease  moisture  to  97  per  cent,  followed  by  a 
Worthington  or  similar  press,  is  the  best  method  uji 
to  the  present.  The  sludge,  after  pressing,  is  dried 
by  a  direct  or  an  indirect  heat  drier  to  10  per  cent 
moisture,  vifhicli  is  necessary  in  order  that  the  mate- 
lial  may  be  used  in  making  fertiliser.  The  cost  of 
this  method,  according  to  Mr,  Hammond,  is  such 
tiiat  the  commercial  value  of  the  jirodiict  must  be 
considerable  in  order  to  make  the  treatment  avail- 
able. If  means  of  transporting  the  dried  i^roduct  to 
market  are  costly,  or  fail  at  a  critical  moment,  gerious 
trouble  may  arise. 

"  Our  further  analyses  of  the  sludge  for  fertiliser 
value,"  wa-ites  Mr.  Noble,  of  Armour  &  Company, 
"  show  it  will  run  between  4J  and  5  units  of  ammonia, 
the  value  of  it  being  therefore  about  what  we  have 
I)reviously  estimated — $9  to  $10  per  ton  in  the  dried 
state."  These  figures,  Mr.  Hammond  explained, 
refer  to  the  sludge  deriyed  from  the  stockyard 
sewage,  and  will  probably  not  be  equalled  with 
ordinary  domestic  sewage. 

REMOVAL    OP    .SUSPENDED    MATTER. 

It  is  quite  probable,  Mr,  Hanunond  believes,  that 
this  difheulty  can  be  overcome  to  a  considerable 
extent  by  means  directed  to  the  removal  of  sludge- 
Ijroducing  material  from  sewage  previous  to  the  treat- 
ment— for  instance,  by  screens  or  tanks.  So  far  no 
complete  data  are  obtainable  on  tins  point,  but 
experiments  seem  to  justify  the  expectation  of  suc- 
cess. Experiments  are  needed  to  show  how  fiiir  -uch 
a  screen  slioidd  be,  for  if  it  removes  ion  mu.  h  -u-- 
])ended  matter  the  process  may  ]ye  seriousU  inti  iUmc.! 
with.  So  far  as  Mr.  Hammond's  experiencf  goes  the 
Imhoff  tank  is  not  likely  to  prove  as  successful  as  the 
screen  in  this  preliminary  treatment,  as  the  tank 
takes  out  too  much  of  the  best  size  material  in  sus- 
pension for  the  activation  process ;  but  this  is  not 
stated  as  having  been  proved  conclusively.  If  an 
Imhoff  tank  is  used,  the  surplus  activated  sludge 
might  lie  reduced  to  the  condition  of  Indioff  sludge 
by  lieing  introduced  into  the  digestion  chamber,  as 
suggested  by  Mr.  Leslie  C.  Frank. 

While  the  eonditions  at  jMihvaukee  are  rather 
luiique,  and  favoiu'able  to  the  activated  sludge 
method,  as  well  as  to  the  transportation  of  the  ile- 
watered  sludge,  it  is  doidjtful,  in  Mr.  Hanunonils 
opinion,  it  other  cities  less  favourably  situated  will 
feel  justified  in  going  to  the  expense  of  installing 
extensive  plants  for  dewatering  sludge.  The  combi- 
nation of  a  commercial  ventnre  with  sewage  disposal 
need  not  necessarily  prove  a  failure,  but  the  chances 
against  its  success  do  not  make  the  ]>roject  seem 
attractive. 

REDUCTION     OF     MOISTURE. 

A  recent  communication  from  Mr.  Hatton  .states: 
"  After  elaborate  experiments  on  the  dewatering  of 
sludge  and  sludge  dryings  we  find  that  there  is  little 
of  tlie  problem  connected  tlierewith  that  has  not 
already  been  solved  in  industrial  estalilisliinents 
where  material  of  like  character  'must  be  treated. 
Either  of  two  kinds  of  process  will  reduce  the  mois- 
ture from  t>9  to  75  jjcr  cent,  and  there  is  no  difficulty 
by  eitlier  the  direct  or  indirect  drier  to  reduce  this 
moisture  from  75  to  10  per  cent  or  lower." 

This  statement  is  of  great  interest,  and  seems  very 
promising.  It  seems  to  Mr.  Hammond,  however, 
that  in  most   plates  the  problem  will  always  l)e  how 


to  minimise  the  lormalion  of  surplu.s  sludge,  .and  how 
to  get  rid  of  what  does  form  witiiont  dewatering  it 
in  a  plant  especially  provided  for  th.is  purpose.  If 
it  costs  more  per  ton  to  dewater  than  the  sludge  will 
sell  for,  or  the  nett  value  obtainable  therefor,  then, 
even  though  the  value  figures  at  $9  to  $10  per  ton, 
few  will  care  to  undertake  such  a  venture,  or  at  least 
go  farther  than  what  would  l>e  the  lair  <'Ost  of  sludge 
disposal  by  other  means. 

Dewatering  sludge  is  a  matter  of  difficulty  and 
expense,  and  cannot  Init  add  a  burden  to  the  main- 
tenance of  a  plant.  This  may  be  provided  for  in  large 
plants,  if  the  value  of  the  sludge  recovered  warrants, 
but  in  small  plants  it  would  i)rol)ably  lead  to  a 
nuisance,  and  would  not  be  usually  undertaken  where 
the  .sewage  amounts  to  less  than  10,000.000  gallons 
per  day. 

SLUDGE    DRYING    PROGRESS; 

The  Rchaefer-ter-Meer  centrifugal  sludge  drier, 
used  on  a  large  scale  at  Frankfort-on-the-Main,  and 
at  Hanover,  in  Germany,  lias  been  thoroughly  de- 
veloped as  a  sludge-drying  machine,  which  can  handle 
W'iih  success  large  volumes  of  sludge  and  dry  it 
sufficiently  to  burn  readily  in  an  incinerator  plant. 
This  machine  was  experimented  with  at  the  Jamaica 
sewage  disposal  plant  on  Long  Island,  N.Y.,  and  tests 
show  that  operating  on  sludge  containing  9r5  i^er 
cent  of  moisture,  from  a  lime-precipitation  tank,  it 
effected  a  removal  to  64'2  per  cent  moisture,  and 
operated  continuously  while  effecting  this  removal. 
The  cost  of  this  method,  as  shown  by  the  tests,  was 
rather  high,  but  the  tests  were  really  not  a  fair  exhi- 
bition of  what  these  machines  can  do,  as  the  sludge 
treated  was  limed  sludge  and  entered  the  machine 
in  a  sticky  state,  not  favouraiile  for  economical 
operation. 

The  Dickson  method  of  sludge  dewatering,  which 
emidoys  brewers'  yeast  to  effect  a  separation  of  water 
and  sludge,  also  offers  a  jjossible  means  of  success, 
and  has  the  advantage  of  a  fully  developed  system 
hy  means  of  whieh  the  dewatering  and  drying  can 
lie  carried  from  the  commencement  to  the  eompletion 
of  the  process,  without  extra  handling  between  the 
various  steps.  The  dried  sludge  leaves  the  apparatus 
in  hags  ready  for  shipment  to  the  fertiliser  factory, 
or  nuiy  even  be  made  a. complete  fertiliser  ready  for 
market  as  it  leaves  the  plant. 

So  far  the  cost  of  these  methods  has  not  been  deter- 
niUied  for  activated  sludge,  but  Mr.  Hammond 
believes  Jhwill  be  lower  than  the  cost  for  drying 
ordinar.v  sludge.  It  is  quite  possible  that  the  sludge 
may  be  destroyed  by  a  septic  process  where  the 
amount  of  it  is  not  great  enough  to  make  dewatering 
an  attractive  measure.  But  little  study  has  been 
done  in  this  direction,  and  much  is  desirable. 

SUGGESTS     SLtlDGE     AJiRATION. 

As  the  sludge  tends  to  break  up  and  dissolve  with 
over-aeration,  and  in  doing  so  diminishes  in  vohune, 
this  gives  promise  of  still  another  method  tliat  so  far 
has  received  but  little  study.  It  has  been  found  that 
by  means  of  long-continued  aeration  activated  sludge 
may  be  broken  up  and  reduced  to  10  per  cent  or  less 
of  its  original  volume.  The  problem  is  to  get  rid  ,of 
the  water  during  this  reduction,  so  as  to  decrease  the 
volume  to  be  aerated.  That  this  may  he  done  seems 
fairly  possible. 

"  Taking  the  surplus  activated  sludge  as  a  special 
problem,  it  would  seem,"  states  Mr.  Hammond,  "  that 
we  should  be  able  to  design  a  plant  to  reduce  its 
putrescible  contents  by  means  of  biological  agencies. 
If  we  may  treat  the  sewage  by  '  activation,'  why  may 
we  not  also  find  such  a  means  of  treating  the 
sludge  ?  Since  we  have  found  that  long-continued 
aeration  will  reduce  it  to  a  very  smaU  volume,  can 
we  not  find  means  of  doing  this  w-ithout  excessive 
cost  for  air  ?  " 

"  We   observe    that    after    a    short    aeration    period 
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with  activated  sludge  elai  ideation  of  the  sewage  takes 
place,  and  that  out  of  l.(Kio,(HK)  gallons  we  have  a  iiett 
amount  of  2,0(X)  to  4,(KK>  irallons  of  sludge,  wliieh  we 
must  dispose  of  sepaiattly.  and  this  is  about  99  per 
t'ent  water.  Clearly  we  ean  afford  to  aerate  this  small 
volume  foi-  a  long  time,  if  neeessary,  1o  effect  its 
reduction  to  a  form  whiih  will  not  cause  a  nuisance. 
Experiment  shows  that  aliout  half  of  this  volume  is 
free  water  which  can  lie  removed  by  an  hour's  tank- 
aire.  and  that  twenty-four  Imurs'  aijration  of  the  sludue 
will  separate  a  large  part  of  its  remaining  water,  and 
tlie  bacteria  wiil  keep  on  working  for  us.  Thus  we 
are  continually  treating  a  diminishing  quantity  of 
sludge,  and  the  problem  of  design  seems  the  iiriM<'ipal 
problem." 


WORTHING'S  TARRED  CLINKER  ROADS. 


By    Fka.nk   Robf.rts,    assoc,m.inst,c,e., 
Borough  and  W:iter  Engineer. 

In  190.5  the  autlior  considered  the  question  of  the 
utilisation  of  destructor  clinker  as  apart  from  the 
usual  practice  of  mortar-making  and  the  manufacture 
of  paving  slabs,  of  which  he  had  had  previous 
experience. 

As  an  expei-iment  tlu'  clinker  was  first  broken,  coated 
with  tar.  and  laid  on  the  road  at  the  corporation  depot. 
This  proving  satisfactory,  a  trial  was  made  with  the 
taiTed  clinker  as  a  material  for  the  resurfacing  of 
roads,  the  first  carriagi-way  being  completed  in 
August.  19&5. 

This  road  was  watched  carefully  during  the  wiiit*  r 
^lonths,  and  the  author  decided  to  rt>commend  hi> 
council  to  adopt  the  material  for  the  resurfacing  of 
roads  generally  within  tli.'  borough,  with  the  result. 
that  fo-day  over  13  mih's  of  carriageways  Inive  been 
treated  in  this  manner. 

The  clinker  is  carted  from  the  refuse  destructor  to 
tlie  corporation  highways  depot,  where  it  is  broken  in 
a  crusher  driven  by  an  electric  motor  and  the  smaller 
clinker  screened  and  separated  from  the  coarser 
material. 

The  larger  material  of  about  1^  in.  in  diameter  was 
formerly  thoroughly  mixed  and  incorporated  as 
follows  :  ^  cub.  yd.  "broken  <1  inker,  G  gallons  of  crude 
tar.  1  gallon  of  creosote  oil,  and  30  lb.  of  ])itch. 

The  mixing  machine  was  supplied  by  Messrs.  Toward 
&  Co.,  Newcastle-on-Tyne. 

In  recent  years  the  broken  clinker  has  been  mixed 
with  "  prepared  "  tar  in  lieu  of  the  above  mixture 
with  equally  satisfactory  results. 

The  material  after  being  mixed  is  allowed  to  mature 
for  a  period  of  two  or  three  months,  when  it  is  turned 
over  and  freshened  with  a  small  ijuantity  of  tar  before 
being  spread  on  the  roads. 

The  roads,  before  being  resurfaced,  are  usually 
coated  with  water-bound  flints  during  the  autumn  and 
winter,  finished  with  a  crossfall  of  about  1  in  24.  The 
flints  are  allowed  to  consolidate,  and  in  suitable 
weather  the  surface  is  brushed  hard  with  a  stiff  horse^ 
br(M>m,  the  result  giving  a  sufficient  kej'  for  the  tarred 
clinker,  which  is  then  spread  to  an  even  thickness  of 
about  3^  in.  and  well  steam-rolled  to  a  hnished  thick- 
ness of  about  1|  in.  A  ccjating  of  fine  tar  clinker  is 
then  spread  over  the  whole  surface  and  finished  to  a 
good  face  by  steam  rolling,  after  which  the  i-oads  are 
opened  to  traffic.  After  a  period  of  three  months, 
when  the  material  becomes  quite  hard,  the  surface  is 
tar-painted  and  covered  with  a  thin  coating  of  ^-in. 
granit*  chippings  well  rolled,  which  gives  a  jihasing 
colour  to  the  surface.  « 

-Vnalysis  of  cost  per  sfjuare  yard: — 

Value  of  clinker  at  destructor     ...         ...         '75 

Cai-ting  from  destructor  to  depot,  and  on 

to  roads  ...         ...         ...       2  50 

Preparation    of    material,    including    all 

labour,  electrical  energy,  tar,  &c,   ...       3107G 
Spreading  and  consolidating  material  on 

roads         ...    _ 0-2916 

Tar-painting    and    dusting    with    granite 

chippings  ...         ...       2  25 


Total  cost  pel'  square  yaid 


138992 


As  the  following  figures  will  show,  there  has  been 
a  considerable  reduction  in  the  cost  of  both  the  water- 
ing  and   cleansing   of   streets   since    the  council     first 

*  From  paper  presented  at  the  meeting  of  the  Institution  of  Muni- 
cipal and  County  Engineers  held  at  Worthing  on  Saturday  Jast. 


adopted  the  tarred-clinker  roads,  notwithstanding  that 
several  new  streets  hav©  been  taken  over  by  the 
cimncil  : — 


Year  eiidi 

If,'. 

street  watering 
(cxcludiug  cost  of  water). 

street 
( leuusing. 

March  31, 

191)7 

£582 

£1,501 

March  31, 

19l(i 

£222 

£1.428 

The  author  has  been  frequently  told  that  the  traffic, 
in  Worthing  is  not  "  iieavy,"  but  he  would  point  out 
that  in  several  streets  thei'e  is  a  continuous  service 
of  motor  omnibuses,  both  local  and  to  and  from 
Brighton,  in  addition  to  the  ordinary  traffic,  which  can- 
not be  ignored  in  a  town  with  a  resident  pojnilation  of 
33,000.  The  traffic  is  greatly  increased  by  the  large 
n\imber  of  visitors  in  the  summer  months,  and  to  a 
lesser  extent  during  the  remainder  of  the  year. 

Members  may  also  be  interested  in  road  work  carried 
out  in  South-street  in  1905,  which  was  constructed  as 
follows  :— 

The  upper  surface  of  the  flint  road  was  scarified  to 
a  de))th  of  3  in.  and  tlie  flints  removed.  On  the  old 
foundation  a  layer  of  natural  rock  asphalt,  supplied 
by  Val  de  Travers  Asphalts  Company,  Liinit/cd,  was 
spread  5  in.  in  thickness  and  afterwards  steam-rolled 
until  the  whole  of  the  material  was  compressed  to  a 
tliickness  of  about  3  in.,  the  small  intirshos  hniig 
filled  in  with  pieces  of  asphalt  by  hand  and  llic  surface 
re-rolled.  The  total  cost  was  4s.  per  square  yard.  No 
blinding,  water,  tar,  or  any  other  material  was  used 
to  bind  the  rock  asphalt,  the  consolidation  by  the 
steam   roller  being  all   that  was  required. 


THE  LAY-OUT  OF  LIGHTING  SCHEMES.* 

By    FuKUKiiii    M,   Taylor,   asso(;,m.inst.c.k., 

A.M.I.MBCH.E. 

The  tendency  ct  the  present  day,  in  arranging 
schemes  of  artificial  lighting,  is,  as  in  many  other 
matters,  to  endeavour  to  crystallise  the  whole  matter 
as  much  as  possible,  and  in  the  case  of  lighting  int" 
three  points— that  is,  height  of  lamp  or  lighting 
"  unit,"  spacing  distance,  and  the  candle-ijower  of  the 
unit  emi)lo.V€d,  One  realises  this  from  an  inspection 
of  the  catalogues  of  the  several  enterprising  firms 
who  specialise  in  lighting  material,  and  who  publish 
so  much  information  concerning  their  manufactures 
for  tlie  guidance  of  potential  purchasers. 

While  useful  enough  and  easy  of  application  in  new 
buildings,  where  the  architect  is  willing  to  give  con- 
sideration to  the  requirements  of  artificial  lighting, 
in  nld  buildings  the  points  mentioned  commonly  have 
to  bo  the  subject  of  part  consideration  only,  in  order 
that  other  influencing  conditions  may  have  necessary 
consideration.  Hard-and-fast  rules  for  the  lay-out 
of  artificial  lighting  in  an  industrial  type  of  building 
would  therefore  appear  to  the  author  as  undesirable, 
ev(-n  if  pos.sible  of  general  application.  It  is  true 
that  progress  is  being  made  in  the  direction  of  de- 
<-iding  as  to  what  is  a  suitable  standard  or  intensity 
of  illumination  for  various  processes  and  kinds  of 
work,  but  this  is,  and  will  probably  remain,  as  the 
minimum  illumination  necessary,  rather  than  the 
average.  Lay-out  must  therefore  be  settled  not  on 
this  point  only,  but  on  due  consideration  of  the 
many  other  variable  points  which  will  be  found  to 
enter  into  almost  every  case  one  meets  in  practice, 

A  point  one  would  specially  draw  attention  to  in 
this  connection  is  the  need  of  "  general  "  as  well  as 
"  local  "  or  "  individual  "  lighting  in  most,  if  not 
all,  of  the  premises  wliich  the  mechanical  and  the 
civil  engineer  have  to  deal  with.  Individual  or  local 
lighting  of  sufficient  intensity  for  machine  tools, 
benches,  desks,  &c,.  is  necessary  if  each  operator  is 
properly  to  perform  his  duties.  "  General  "  lighting, 
on  the  other  hand,  is  equally  necessary,  for  by  this 
proper  supervision  and  discipline  is  possible  and  the 
safety  of  those  persons  secured  who  have  to  move 
about  through  passages  and  gangways.  This  need 
of  "  general  "  lighting  is,  even  at  the  present  time, 
often  entirely  overlooked. 


Institution  of  Sanitary  Engineers. — At  a  meeting 
of  this  body  to  be  held  at  Caxton  Hall,  Westminster, 
on  Thursday,  Noveiidjcr  91  h,  Sir  John  McCall,  Agent- 
General  for  Tasmania,  will  give  an  address  on  "  The 
War  for  Health."  The  president,  Mr.  A.  P.  I. 
Cotterell,  will  take  the  chair  at  5.30  p.m. 

•  From  a  paper  read  before  the  Juni  r  Institntiou  of  Engineers. 
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Brief  Notes  on  the  Public  Worlcs  of  Wortliing; 

By    FRANK    ROBERTS,    assoc.m.inst.c.e.,   Borough    and   Water   Engineer. 


Worthing,  althougli  not  the  county  town,  is  the 
hxrgest  of  all  the  towns  in  the  county  of  West  Sussex, 
and  is  one  of  Nature's  most  favoured  spots,  being 
delightfully  situated  at  the  foot  of  tlie  South  Downs 
on  the  South  Coast  midway  between  Beachy  Head  on 
the  east  and  Selsey  Bill  on  the  west.  Towards  the 
end  of  the  eighteenth  century  Worthing  was  a  small 
fishing  hamlet  adjacent  to  the  village  of  Broadwater 
to  the  north,  and  is  now  a  popular  health  resort  with 
a  resident  population  of  over  33,000. 

STATISTICS. 

Area.— 3.012    acres,    including    foreshore. 

Rateable  value,  £208,527;  assessable  value,  £191,638; 
general  district  rate,  3s.  2d.  in  the  £;  poor  rate,  3s.  6d. 
in  the  £. 

Loans    outstanding    at   this   date.— Water.    £33,023: 


Mr.  Frank  Roberts,  assoc.m.inst.c.e. 

(Mr.  Roberts  ha.s  lieUl  his  present  appointmeui  since  1896. 
After  serving  his  articles  with  and  in  the  capacity  of 
assistant  to  a  Chester  architect  ami  surveyor,  he  became 
in  1884  an  assistant  in  the  Liverpool  city  engineers  depart- 
ment. Two  years  later  he  was  appointed  chief  assistant  to 
the  then  water  engineer  of  Birkenhead.  Subeeqnently  he 
obtained  the  position  of  assistant  encineenng  surveyor  in 
the  office  of  the  borough  surveyor  of  Birkenhead,  and  in 
1893  became  deputy  borough  engineer  of  that  town  under 
Mr.  Charles  Brownridge,  his  appointment  to  Worthinp 
following  three  years  later.] 

electricity.  .£53,135;  education.  1124 .G2 1  ;  other  pur- 
poses, £118,211;    total,    e228,990. 

Main  Roads.— Length.  3J  miles. 

District  Roads.— Length,  341  miles. 

District  Roads  (unadopted).— 9-.1  miles;  making  a 
total  mileage  of  st'eets  and  roads  within  the  borough 
of  47  miles. 

The  principal  local  industry  is  that  of  fruit-growing, 
and  the  glass-houses  erected  in  the  borough  have  a 
total   leiigUi  of  345  miles. 

SEWERAGE  ANP   SEWAGE   DISrOSAT,. 

■  The  wliole  of  the  sewage  is  delivered  by  gravitation 
to  the  sewage  pmnping  station,  which  is  practically 
adjoining  the  eastern  boundary  of  the  borough. 
After  passing  through  screens  with  bars  5  in.  apart, 
the  sewage  enters  a  suction  well,  where  it  is  lifted 
by  pumps  into  a  delivery  chamber  connected  to  six 
tanks  capable  of  holding  a  total  of  1,000  0(W  gallons, 
the  top  water  level  of  the  tanks  being  5-5  ft.  abov<- 
high-water  mark  of  O.S.T.  The  sewage  is  stored  and 
discharged  one  hour  after  high  water  twice  in  tw^euty- 
four  hours  through  a  cast-iron  outfall  pipe  27  in.  in 
diameter,  terminating  on  the  foreshore  350  ft.  south 
of  low-water  mark  of  O.S.T. 

In  1914  additional  pumping  plant  and  new  outfall 
were  carried  out  from  designs  by  the  author. 

The  Jiew  outfall  is  of  cast  iron.  33  in.  in  diameter, 

*  From  paper  presented  at  the  meetiuff  of  the  Institution  of  Muiii- 
cipal  and  County  Engineers  held  at  Worthing  on  Saturday  last. 


terminating  on  the  foreshore  2<J0  ft.  south  of  the 
existing  oi,itfall.  The  new  outfall  is  connected  at  the 
sewage  works  to  the  old  outfall,  enabling  the  tanks 
to  be  emptied  in  less  than  half  the  time  which  was 
possible  with  the  single  outfall.  A  new  pumping 
station  has  been  erected  with  two  gas  engines  capable 
of  developing  45  b.h.p.  as  a  maximum  working  load, 
and  up  to  52  b.h.p.  as  a  maximum  for  short  periods, 
with  town  gas  of  600  b.t.u.'s  value,  running  at  a  speed 
of  220  revolutions  per  minute,  and  one  capable  of 
developing  22-25  b.h.p.,  running  at  a  speed  of  250 
revolutions  per  minute;  also  two  centrifugal  Gwynne 
pumps,  one  9  in.,  delivering  90,000  gallons  per  hour, 
and  one  12  in.,  delivering  180,000  gallons  per  hour. 
The  pumps  were  originally  worked  by  gas  engines, 
but  in  1905,  when  the  refusse  destructor  was  erected, 
engines  driven  by  steam  generated  in  the  burning  of 
house  refuse  were  installed,  two  gas  engines  being 
retained  as  auxiliaries.  A  new  suction  well  has  been 
constructed,  connected  with  the  main  sewer  and  with 
the  old  suction  well.  The  new  pumps  can  be  worked 
in  conjunction  with  the  old  pumps  or  independently, 
so  that  either  plant  can  l)e  shut  down  for  repairs  or 
other  emergency.  The  south  end  of  the  engine-house 
is  of  a  temporary  construction  to  allow  of  future 
] lumping  accommodation  and  extension  of  the  build- 
ing as  necessity  arises. 

The  Local  Government  Board  held  an  inquiry  in 
February.  1913,  and  sanctioned  the  sum  of  £9,383  fot 
the  carrying  out  of  the  above  works,  the  contractors 
for  which  were  as  follows:  — 

Laying  new  outfall,  Mr.  A.  G.  Osenton.  Horsham. 

Pipes,  Messrs.  The  Stanton  Ironworks  Company. 
Limited,  Nottingham. 

Gas  engines  and  Gwynne's  centrifugal  pumps, 
Messrs.  Davy,  Paxman  &  Co.,  Limited,  Colchester. 

Enuine-house,  pumping  chamber,  and  suction  well, 
MessVs.  F.  Sandell  &  Sons,  Worthing. 

REFUSE   DESTRUCTOR. 

Movable  dustbins  are  used  at  each  house  and  the 
refuse  collected  twice  weekly  all  the/  year  round  by 
the  council's  own  staff,  and  disposed  of  at  the  refuse 
destructor,  which  was  erected  in  1905  from  designs 
of  the  author,  adjoining  the  sewage  iiumping  station 
Tb.e  original  plant  consisted  of  two  cells  by  Messrs. 
Heenan  &  Froude,  and  two  boilers  by  Messrs. 
Babcock  i^  Wilcox,  Limited.  Advantage  was  taken 
to  use  the  steam  generated  in  working  the  sewage 
pumjis.  and  thus  lessen  the  cost  of  gas  for  pumping. 
Two  additional  cells  by  Messrs.  Hughes  &  Stirling 
were  added  in  1912.  Tlie  two  plants  can  l>e  w-orked 
independently  in  order  that  the  cremation  of  the 
re'use  may  not  bt  suspended  while  necessary  repairs 
are  being  carried  out  to  either  plant.  The  u.se  of  the 
cHnkcr  is  dealt  with  in  the  descriiition  of  clinker 
roadwork. 

SURFACE-WATER    DRAINAGE. 

Sep.irate  surface-water  drainage  from  roads  onl.v  is 
[irovided  for  the  greater  portion  of  the  borough,  the 
area  south  of  Richmond-road  discharging  through 
outlets  into  the  sea  at  different  points,  and  the  portion 
north  of  Richmond-road  into  a  natural  litream  known 
as  the  "  Teville  Stream,"  running  parallel  to  the 
railway  and  delivering  into  the  brooks  at  the  east 
end  of  the  borough,  where  the  water  is  discharged 
through  two  ijron  outfalls,  each  36  in.  in  diameter, 
laid  on  tlie  foreshore. 

One  of  the  above  outfalls  was  constructed  in  1914 
from  designs  by  the  author,  the  total  discharging 
capacity  of  the  two  pi|)es  being  2,250,000  gallons  per 
hour. 

The  rainwater  from  roofs  <if  buildings  and  yard 
surfaces  is  connected  with  bouse  drain.s  and  main 
sewers. 

It  is  estimated  that  the  rainfall  from  roofs  of  houses 
and  surfaces  of  yards  during  a  continuous  rainfall 
of  1.1  in.  in  nine  hours  would  amount  to  2.25O.00O  gal- 
lons, 1  in.  of  rainfall  over  the  wbole  of  the  borough 
being  equal  to  about  68.000,000  gallons. 

WATER    SUPPLY. 

The  water  undertaking  is  owned  liy  the  corpora- 
tion, the  water  being  drawn  from  a  well  sunk  in  the 
deeji  chalk  at  the  foot  of  the  Soutb  Downs,  alx)ut  2 
miles  north  of  the  town,  and  with  the  pumping  station 
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and  reservoir,  oonstnuted  in  1896,  covers  ahout  3i 
acres  of  ground.  Tlie  reservoir,  which  is  covered, 
has  a  capacity  of  alwiit  2,{)(K),()0()  gallons,  tlic  top 
water  level  being  190  ft.  above  Ordnance  Dntiini.  A 
pair  of  horizontal  compound  differential  condensing 
pumping  engines,  suiiplied  by  Messrs.  Hathorn, 
Davy  &  Co.,  Leeds,  are  used  alternately,  each  engine 
and  set  of  pumps  beiiisr  capable  of  raising  l.iX)0  gal- 
lons of  water  per  minute.  Tlie  well  is  sunk  to  a 
depth  of  37  ft.  below  (Irdnance  Datmu  and  119  ft. 
below  the  engLne-ho\isi^  floor.  The  shaft  is  cased  with 
flanged  iron  shields  in  segments  from  the  bottom  of 
the  well  to  within  3.)  ft.  from  the  surface  of  the 
ground,  from  which  point  the  well  is  cased  with 
brick  in  cement  backed  with  Portland  cement  concrete. 
Headings  6  ft.  by  4  ft.  6  in.  are  driven  in  the  solid 
chalk  from  the  bottom  of  the  well,  and  were  extended 
in  190S.  when  the  author  constructed  an  additional 
well  for  the  purpose  of  carrying  out  the  work,  the 
total  length  of  headings  now  being  255  ft.  The  cost 
was  £2.05(1.  The  solid  clialk  was  found  at  a  height 
of  2it  ft.  above  Ordnance  Datmu,  and  at  a  depth  of 
60  ft.  from  tlie  surface  of  the  ground,  the  strata  above 
being  comix).sed  of  layers  of  clay  and  chalky  marl. 
The  average  dejjtli  of  thf  rest  level  of  water  is  57  ft., 
and  wlien  pumping  99  ft.  from  surface.  Au  analysis 
of  the  water  was  taken  some  tinu'  after  the  above 
extension  was  completed,  and  the  results  indicate 
the  water  to  be  of  satisfactory  chemical  :in(l  bacterial 
purity. 

In  addition  to  the  borough  of  Worthing,  water  is 
supplied  to  the  out  pa'ishes  of  Durrington  and 
Salvington.  The  annual  consumption  of  water  lor 
all  purposes  nx-orded  liy  a  Venturi  meter  during  the 
year  1915  was  3+5.264.2<Ki  siallons.  uniking  a  total  con- 
sumption of  38  gallons  per  head   per  day. 

The  capital  cxijcudituic  on  the  above  works  .iiid 
the  laying  of  new  water  mains  is  approximatclv 
C-J9.(Hxi. 

The  inclusive  cluirg>  fm  water  fo-  <|omi'st:c  |uiip<iscs 
is  81d.  in  the  e  on  the  rateable  value,  and  fm-  trade 
purposes    Is.    per    I  (HK»   y:i lions. 

SKA    IHTHS. 

The  corporation  salt-WMler  batlis  were  <-onsiderably 
enlarged  in  l!t08  from  designs  ol  the  autluu-.  when  a 
gentlemen's  swinmiing  bath  100  ft.  by  33  ft.  and  a 
ladies'  swimming  batli  6(i  ft.  by  31  ft.  were  lueeted. 
The  original  gentlcmiu's  liatli.  85  ft.  by  37  ft.,  was 
lechiced  in  depth,  and  is  now  used  exclusively  liy  tlie 
scholars  from  the  elementary  .schools.  In  the  winter 
this  building  is  used  by  tlie  Miniature  Kifle  Club. 
In. addition  to  the  swimuiing  liaths  there  arc  private 
frcsli  and  sea  water  slipper  and  ozone  baths  for  ladies 
and  gentleiiien.  The  baths  grounds  are  used  for 
lawn  tennis,  having  live  grass  courts  and  one  asphalt 
cou-t. 

ISOL.VTION    HOSPITAI,. 

The  isolation  hospital  is  .situated  .il  Durnugtoii. 
practically  on  the  Dc.wn-,  aliout  3  miles  iiorth-wcst 
of  the  town.  It  consist.-  of  an  administrative  block. 
two  ward  pavilions  designed  for  fourteen  beds  (-ach, 
isolation  pavilion  for  four  l>eds.  together  with  laundry, 
disinfecting  house,  ami  mortuary,  the  whole  covering 
UJ  acres.  Water  is  supplied  to  a  .small  underground 
tank  from  the  coriioration  mains.' where  it  is  lifted 
by  combined  pump  and  gas  engine  into  a  water  tower 
erected  at  a  height  to  give  ample  pressure  for  use  in 
all  the  buildings.  The  building  used  as  the  adminis- 
tration block  was  formerly  a  residence,  and  the  re- 
maining buildings  were  erected  from  designs  of  llie 
author,  at  a  cost  of^.OCHI. 

SEA    DEFENCES. 

Worthing  has  a  frontage  towards  the  .sea  of  over  .i 
miles,  protected  by  the  erection  of  timber  groynes. 
wliieh  have  successfully  withstood  the  inroads  of 
the  sea,  rendering  the  erection  of  an  exi>ensive  sea 
wall  unnecessary.  The  author  has  constructed  during 
the  last  tw-enty  year.-  a  number  of  new  groynes,  all 
of  which  have  been  hiiil  in  a  south-easterly  direction. 
These  have  been  successful.  ])artieularly  in  one  .sec- 
tion of  the  foreshore  where  right-angled  groynes  were 
previously  constructed,  the  result  l>eing  a  greater 
accuuuilation  of  beach  fer  tliis  length  than  the  author 
has  experienced— wbi<li  is  corroborated  by  old 
residents. 

STREET    WIDENINGS. 

Many  iiniX)rtant  street  widenings  have  been  carried 
out  in  recent  years,  as  evidence  of  a  capital  sum 
exceeding  £80.000  having  been  expended  between 
1892  and  1914.  whi<-h  has  materially  helped  the 
development  of  the  town. 


PUBLIC    LIBRARY^    MUSEUM    AND    ART    GALLERY. 

The  above  buildings  were  erected  in  Chapel-road, 
and  opened  in  December,  1908.  The  library,  erected 
at  a  cost  of  £6,492.  generously  defrayed  by  Mr. 
Andrew  Carnegie,  possesses  over  13,000  volumes  in 
the  lending  department,  and  4,200  volumes  in  the 
reference  department.  The  museum  and  art  gallery, 
erected  at  a  cost  of  £4,130.  is  the  gift  of  the  late 
Alderman  Alfred  Cortis,  the  first  mayor  of  the 
borough.  The  museum  contains  one  of  the  finest  col- 
lections of  Britisli  birds  on  the  South  Coast,  also  a 
splendid  collection  of  corals  and  fine  specimens  of 
flint  instruments  and  fossils.  The  art  gallery  con- 
tains a  number  of  permanent  exhibits,  and  is  used 
for  exhibitions  of  pictures  and  other  art  collections. 

PARKS    AND    PLEASURE    GROUNDS. 

The  borough  possesses  many  open  spaces.  Home- 
field  Park,  with  an  area  of  15J  acres,  contains  public 
tennis  courts.  lx)wling  greens,  croquet  lawns,  cricket 
and  football  grounds.  Victoria  Park,  in  the  north- 
west, has  an  area  of  over  8  acres.  Steyne  Gardens, 
about  2i  acres,  abutting  on  the  Marine-parade,  is 
laid  out  with  ornamental  walks  and  public  tennis 
courts.  Broadwater  Green,  with  an  area  of  about  9^ 
acres,  at  the  north  end  of  the  borough,  about  1  mile 
from  Worthing  Station,  is  u.sed  for  public  cricket  and 
football. 

W(U-thing  is  fortunate  that,  in  the  laying-out  of  the 
roads.  advantaL'c  has  lieen  taken  of  the  climatic  con- 
dit!<nis  to  ado|it  tree-planting  in  roads  gencrall.y,  a 
practice'  wlii<di  has  been  continued  by  the  council  as 
the  roads  a^Q  taken  over  under  the  Private  Street 
W..rk-    Act.    1892. 

I'lnK    llRUiADE. 

In  normal  times  the  brigade  consists  of  a  <-liief 
ofliccr  and  twenty-seven  men.  A  new  station  was 
opened  in  May.  1904.  Ijeing  erected  from  designs  by 
the  autlu)r,  together  with  seven  firemen's  cottages,  at 
a  cost  of  £31510.  The  fire  station  comprises  engine- 
liouse,  recreation-room,  and  station  officer's  apart- 
ments together  with  yard  and  hose-drying  tower.  A 
motor  fire  engine  by  Dennis  Bros.,  of  Guildford,  was 
purchased  in  1910  at  ,i,  cost  of  £80(1. 
( 

STI,-l.l:l'     JU^MI  INO. 

The  town  is  lighted  jiartly  by  gas  and  partly  by 
<'U-<-|  ricity.  The  whole  of  the  gas  standards  and  lanterns 
are  llie  properly  of  tile  council,  gas  only  being  supplied 
by  the  Wmthing  (las  Light  and  Coke  Company. 

The  electricity  undertaking  is  the  property  of  the 
eouncil,  under  the  control  of  ]\Ir.  d'coffrey  Porter, 
ASSOC. M. INST. C.E.,  electrical  engineer.  The  Lighting 
Coimnitfev  pay  a  proportion  of  the  loan  charges,  the 
cnst  of  niaintenance.  and  for  the  actual  current  con- 
NUMiid.  The  j^'ncrating  station  and  other  buildings 
uere  erccte<I  by  direct  labour  in  l!K)l.  and  several  addi- 
tiiiiis  have  been  made,  imhidiiig  the  erection  of  a  new 
i-liiiiiiiey  shaft  from  designs  prepared  by  and  under 
llie  siipervisirui  of  llie  aullior. 

i;l  liMl.N  I  AKV     SCHOOLS. 

Three  eleiuerilary  sclmols  and  a  cookery  and  niamial 
iuslructioM  (■eiilr<'  have  been  erected  since  the  Edu- 
cation ..\e|,  |!«12,  was  passed.  Since  the  author  was 
ap|)oint<'d  architect,  to  the  Education  Comiiiiftee,  one 
new  elementary  school,  at  a  cost  of  i;(i,300,  and  one 
cfiokery  and  manual  instruction  centre,  at.  a  cost,  of 
C1,4(K).   have  heel,  creeled. 


TOWN    PLANNING    OF    GREATER 
AFTER  THE  WAR. 


LONDON 


.\l  L'niv<'rsily  (Jiillcgc,  Gower  -  street ,  W.C,  on 
Tuesdays,  at  5.30  p.m..  beginning  on  November  7th, 
Professor  S.  D.  .Vdsliead,  M.A.,  f.r.i.b.a.,  will  deliver 
a  series  of  six  public  lectures  on  "  The  Town  Planning 
of  Greater  Londcui  .\fter  the  War,"  The  lectures  will 
be  illustrated  with  lantern  slides. 

.-\t  the  first  lecture  the  chair  will  be  taken  by 
Alderman  W.  Regester,  .J.r.,  chairman  of  the  Middlesex 
Coiinty  Council,  chairman  of  the  Arterial  Road  Con- 
ference of  local  authorities  around  London.  The 
(liairiiiaH  of  succeeding  lectures  will  be  announced 
later. 

Applications  for  tickets,  accompanied  by  a  stamped 
addressed  enveloiie,  should  be  made  to  the  secretary, 
Mr.  Waller  W,  Seton,  University  College. 
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NOTTINGHAMSHIRE'S  ROADS.' 


By  J.  Ckaceoft  Haller^ 
County  Surveyor. 

At  the  ooniniencement  of  the  year  ended  March  31st 
last  an  intimation  was  received  by  the  Nottingliani- 
shire  County  Council  from  the  Road  Board  that,  in 
view  of  the  demand  for  labour  and  materials  for 
urgent  national  requirements,  work  under  the  scheme 
approved  in  1914  would  only  be  sanctioned  during 
the  year  on  those  roads  where  the  work  was  necessary 
to  prevent  serious  deterioration.  The  sclieme  referred 
to  provided  for  the  reconstruction  of  90  miles  of  rural 
main  roads  and  24  miles  of  urban  main  roads,  of  ^ 
which,  during  the  year  1914-15,  the  work  on  32  miles  ' 
of  rural  main  roads  and  on  12  miles  of  urban  roads 
had  been  carried  out.  It  was  ultimately  agreed  by 
the  Road  Board  that  for  the  year  under  review  21 
miles  of  rural  main  roads  and  about  5  miles  of  urban 
main  roads  should  be  reconstructed. 

The  amount  of  work  to  be  carried  out  under  the 
Road  Board  scheme  had  naturally  a  great  bearing  on 
the  amount  of  the  year's  estimates.  The  gross  esti- 
mated expenditure  approved  by  the  county  council 
was  £70,640,  as  against  a  previous  gross  expenditure 
in  1914-15  of  £89,975,  the  difference  being  principally 
accounted  for  by  the  reduction  in  the  amount  of  work 
to  be  carried  out  under  the  reconstruction  scheme,  the 
amount  provided  for  the  ordinary  maintenance  being 
practically  the  same  as  in  the  previous  year. 

In  spite  of  considerable  difficulties  in  obtaining 
materials,  haulage  and  labour,  the  whole  of  the  work 
contemplated  (witli  the  exception  of  three  small  foot- 
jiath  improvements)  was  carried  out,  the  nett  ex- 
penditure being  £41,407,  as  against  a  nett  expendi- 
ure  in  1914-15  of  £40,737,  the  increase  being  accounted 
for  by  the  cost  of  surface  tarring  and  repairs  to 
certain  sections  of  the  Fosseway  amounting  to  £900. 

The  policy  of  the  Highways  Committee  in  carrying 
out  the  whole  of  the  work  provided  for  in  tlie  esti- 
mates is  one  whicli  is  to  be  connnended,  for  in 
common  with  practically  all  other  main  roads  in  the 
country,  the  roads  in  this  co'unty  have  had  a  largely 
increased  amount  of  traffic  ijlaced  upon  them  during 
the  past  two  years,  particularly  of  the  heavy  com- 
mercial type,  in  addition  to  which  the  main  arterial 
roads  in  the  county  have  been  called  upon  to  carry 
a  very  considerable  amount  of  military  traffic,  and 
there  is  no  doubt  that  if  the  full  amount  of  the  work 
referred  to  had  not  been  carried  out  these  roads 
wotild  not  now  be  in  their  present  satisfactory  con- 
dition. 

SURFACE    TAREING. 

Prior  to  the  commencement  of  the  reconstruction 
scheme  of  1914  there  were  about  70  njdles  of  roads  in 
the  county  whicli  had  been  tarmacked  the  whole 
width  or  down  the  centre  only.  The  greater  portion 
of  these  Tarmac  sections  had  not  received  any  surface 
treatment  since  they  were  laid  down,  and  in  tlie  hope 
of  extending  their  life  it  was  decided  to  tar  the 
surface  as  much  as  possible  during  the  year,  and 
224,750  super,  j'ds.,  or  approximately  25  miles,  were 
surface  tarred,  at  a  cost  of  l'49d,  per  super,  yard. 

There  can  be  no  doubt  that  the  result  was  highly 
satisfactory,  and  while  no  grants  were  received  from 
the  Road  Board  towards  the  cost  of  this  work,  the 
importance  of  it  has  been  appreciated  so  much  that 
for  the  present  year  the  Road  Board  have  given  a 
grant  amounting  to  half  the  cost  of  the  surface  tar- 
ring carried  out. 

To  carry  out  tlie  work  of  surface  tarring  during  the 
past  year  it  has  been  necessary  to  jjurchase  two  tar- 
spraying  machines  at  a  cost  of  £65  lis.  lOd.  and  £70 
respectively. 

REPAIRS  TO  RAILWAY   COMPANIES'   BRIDGE  APPROACHES. 

From  time  to  time  contracts  have  been  entered  into 
with  the  various  railway  companies  who  have  railway 
routes  in  the  county  for  the  repair  of  the  roadway 
over  their  bridges  and  approaches  on  main  roads, 
and  negotiations  have  been  opened  with  the  com- 
panies concerned  for  the  repair  of  those  bridges  not 
already  contracted  for.  The  result  has  been  that  the 
roadway  over  the  railway  bridges  on  the  main  roads 
at  Radcliffe  and  Ollerton,  and  the  canal  bridge  on  the 
Fosseway  at  Cropwell  Butler,  are  now  l>eing  main- 
tained by  the  council  under  contract. 

DAMAGE    TO    ROADS    BY    TRAFFIC    TO    CAMPS    AND 
MUNITION    WORKS. 

During  the  summer    of    1915    a.-  large    quantity  of 
•  Extracts  from  report  for  year  ended  March  31st  last. 


military  traffiomadeuseof  a  roadfoithe  purposeof  con- 
veying camp  necessaries  to  certain  military  encamp- 
ments. Also  in  September  of  that  year  the  erection 
of  a  large  munition  works  was  commenced,  in  con- 
nection with  which  an  enormous  amount  of  material 
was  hauled  over  the  roads.  As  many  as  thirty  trac- 
tion engines  and  100  small  tractors  and  motor  lorries 
wei-e  used  on  these  roads  per  day  for  many  months. 

At  the  request  of  the  Road  Board,  who  were  acting 
for  the  War  Department  and  Ministry  of  Munition.*, 
the  work  of  the  immediate  necessary  repairs  to  the 
roads  traversed  was  carried  out  by  your  county  sur- 
veyor, and  the  whole  of  the  extra  cost  incurred  was 
borne  by  the  Ministry  of  Munitions.  In  January 
last,  the  main  road,  where  it  passes  through  the  muni- 
tion works,  was  closed  by  the  military  authorities, 
acting  under  the  Defence  of  the  Realm  Act,  and  a 
new  road  and  bridge  is  being  constructed  at  a  cost 
of  £9,000,  for  the  purpose  of  diverting  the  traffic. 
The  extraordinary  traffic  referred  to  has  now  ceased, 
and  a  satisfactory  scheme  for  the  reinstatement  of 
the  roads  damaged  has  been  agreed  upon. 

STEAM   ROLLING. 

The  six  steam  rollers  belonging  to  the  county 
council  have  been  working  throughout  the  year,  and 
are  in  good  condition.  Water  sprinklers  have  been 
fitted  to  two  of  the  rollers.  These  have  proved  very 
satisfactory,  and  it  has  been  decided  at  an  opportune 
time  to  fit  the  remaining  four  rollers  with  siniDar 
appliances. 

In  addition  to  the  work  carried  out  by  the  council's 
rollers,  it  has  been  necessary  to  hire  others.  The  cost 
per  day  of  the  rollers  has  been  19s.  9d.,  as  compared 
with  £1  Is.  2d.  the  previous  year,  and  an  average 
number  of  26^  tons  of  material  was  consolidated  by 
each  roller  per  day, 

WORK    UNDER    ROAD    BOARD    GRANTS. 

The  construction  of  the  4^  miles  of  the  Nottingham 
and  Bawtry  road,  commenced  in  the  year  1914-15,  has 
been  completed  and  the  road  taken  over  by  the 
Arnold,  Basford  and  Southwell  Councils,  in  whose 
districts  it  is  situated.  Up  to  the  end  of  the  financial 
year,  out  of  the  90  miles  of  rural  main  roads  to  be 
coiLstructed,  a  total  of  53  miles  125  yds.  has  been 
completed,  and  work  to  the  extent  of  £23,903  has  been 
completed  on  urban  main  roads  out  of  a  total  esti- 
mated expenditure  of  £34,418. 

CONSTRUCTION    OF    ROADS    FOR    MILITARY. 

In  October  last,  at  the  request  of  the  Road  Board, 
acting  for  the  War  Department,  the  work  of  constnuc- 
tion  of '  camp  roads  was  undertaken.  This  work, 
which  is  estimated  to  cost  £12,000,  is  nearly  com- 
pleted, 

COSTS. 

The  gross  average  cost  per  mile  of  all  roads  in  the 
county,  including  reconstruction  under  the  Road 
Board  scheme,  was  £154  0s.  9d.;  the  nett  average  cost 
to  the  county  coXmcil  of  all  rural  main  roads  was 
£95  17s.  5d.  per  mile. 

The  average  prices  for  road  materials  supplied 
during  the  year  were  as  follows:  Tarmac,  14s.  7^d. 
per  ton;  granite,  lis.  5}d.  per  ton;  slag,  7s.  OJd.  per 
ton. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


COUNCIL    MEETING. 

At  a  meeting  of  the  council  lield  in  London  on 
October  25th,  three  applicants  were  recommended 
for  admission  to  corporate-membership. 

(Under  the  by-laws  these  elections  will  be  ratified 
at  the  next  council  meeting  if  no  written  objections 
are  lodged  within  fourteen  days.) 

From  the  applicants  whose  names  had  been  duly 
published,  seven  were  admitted  to  membership  and 
one  to  associate-membership. 

Annual  Report. — The  annual  report  of  council,  as 
drafted  by  the  president  and  secretary,  and  the 
balance-sheet,  as  prepared  by  the  institution  auditors, 
were  approved  and  ordered  to  be  printed. 

Mutual  Aid  and  Defence  Fund. — The  regulations  to 
govern  the  administration  of  this  fund  were  finally 
approved  and  ordered  to  be  printed. 

Application  under  Mutual  Aid  and  Defence  Fund. — 
An  application  was  received  from  a  member,  and  the 
council  decided  upon  the  taking  of  certain  steps. 

N.A.L.G.O. — ^Messrs.  Latham,  Pegge  and  Stickland 
were  reappointed  delegates. 


November  3.  1916. 
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In  the  absence  of  the  president,  Mr.  J.  S.  Brodie, 
tlie  cliair  at  last  Saturday's  meeting  of  the  Institution 
of  Municipal  and  County  Engineers  at  Worthing  was 
taken  by  one  of  tlie  vice-presidents,  Mr.  T.  W.  A. 
Hayward  (Battersea).  The  unsettled  weather  was 
probably  instrumental  in  keeping  away  a  number 
of  members  who  might  otherwise  have  been  present, 
but  when  it  is  remembered  that  barely  a  week  had 
elapsed  since  the  arransrements  for  the  gathering  had 
l>een  officially  announoed,  the  attendance  was  by  no 
means  a  disappointini:  one,  including  as  it  did 
Messrs.  E.  Armett  (iTiilingham),  J.  Birch  (East  Ham), 

E.  Wilton  Booth  (.Wallington)  H.  W.  Bowen  (West 
Sussex).  Oswald  A.  Bvidges  (Bognor),  W.  Butler  (Fare- 
ham).  J.  G.  Carey  ^llounslow),  H.  T.  Chapman 
(Kent),    district   chairman,    H.    Collins     (Colchester), 

F.  Grove  (Surrey),  E.  W.  Ingamells  (Bournemouth), 
R,  J.  Jenkins  (Portsmouth),  C  W.  Leney  (East 
Preston),  F.  Martin  (Worthing),  A.  MacArthur  (Cuek- 
field  Rural),  G.  Plununer  (Haywards  Heath),'  A.  E. 
Prescott  (Eastbourne),  E.  W.  Rav-Johnson  (Wake- 
field). D.  S.  Sutherland  (Southgate),  H.  T.  Wakelam 
(.Middlesex).  J.  A.  Webb  (Hendon),  F.  Wilkinson 
(Deptford),  E.  Willis  (Chiswick).  O.  E.  Winter  (Hamp- 
stead),  G.  Porter,  borough  electrical  engineer  (Worth- 
ing), Councillor  W.  .\ston  (Worthing).  Councillor  T. 
Start  (Bognor).  J.  Jubb.  town  clerk  (Bognor).  H.  W. 
Hiscock  (Worthing).  .Marlow  Reed  (Middlesex), 
T.  Cole,  consultant  secretary,  and  Mrs.  Robinson, 
acting  secretary. 

The  members  assenil)led  in  the  Corporation  Art 
Gallery,  and  were  received  by  the  mayor  (Alderman 
.lames  White,  j.p.).  Worthing,  said  His  Worship, 
was  not,  he  was  sorry  to  say,  in  holiday  dress;  but 
he  did  not  know  that  it  was  always  well  when  one  was 
inspecting  anything  that  the  object  of  their  insiJection 
should  be  presented  to  tliem  entirely  in  rosy  colours. 
For  example — a  visit  to  the  shore  that  day  would 
show  them  big  waves  tumbling  in,  and  enable  them 
to  form  something  like  a  correct  estimate  of  the 
difficulties  their  euL'ineer  had  to  cope  with.  The 
destruction  of  their  pier  some  years  ago  would  help 
them  to  realise  that  those  difficulties  were  by  no 
means  of  a  light  nature;  but,  haiijiily,  their  sea 
defences  were,  thanks  to  their  engineer,  in  such  a 
condition  that  they  had  no  fear  that  anything  dis- 
astrous would  occur.  In  the  matter  of  roads,  they 
were  grateful  and  i)rou(l  of  the  ability  of  their  eiigi- 
neer  in  so  clevcly  manipulating  the  destructor 
clinker  for  iise  in  the  surfacing  of  their  highways. 
He  thought  they  would  admit  that  the  surface 
obtained  made  for  the  smoothness  and  cleanliness 
which  were  so  essential  in  a  health  resort.  In 
Worthing  they  did  all  they  could  to  maintain,  at  all 
events,  a  high  reputation  for  cleanliness.  For  reasons 
which  all  would  understand,  he  did  not  anticipate 
that  they  would  say  the  state  of  everything  was  ideal, 
but  he  believed  that,  after  looking  round,  they  would 
come  to  the  conclusion  that  only  a  very  little  outlay 
would  be  needed  at  the  close  of  the  war  to  bring 
theili  into  the  condition  they  would  like  to  occupy. 

Mr.  Hayward,  in  taking  the  chair,  returned  thanks 
for  the  welcome  which  had  been  extended  to  the 
institution,  and  made  a  warm  acknowledgment  of  the 
gratifying  way  in  which  his  Worshij)  had  spoken  of 
their  representative  in  Worthing,  the  borough  engi- 
neer. Mr.  Roberts,  who  had  been  known  to  him  per- 
.sonally  for  about  a  quarter  of  a  century,  had  been  a 
member  of  the  jinstitution  for  more  than  twenty-one 
years,  and  they  looked  upon  him  as  an  engineer  of 
no  mean  ability.  As  a  frequent  visitor  he  (Mr.  Hay- 
ward)  was  always  pleased  to  see  the  splendid  way 
in  which  the  town  was  maintained.  Mr.  Roberts  had 
looked  after  it  very  well,  and  the  amount  of  the 
district  rate  reflected  the  highest  honour  on  him,  as 
well  as  on  the  authorities. 

A  paper  on 

THE     PUBLIC     WORKS     OF     WORTHING, 

with  S[>ecial  referem-e  to  tarred-clinker  road  work. 
was  presented  by  the  l»orough  engineer  and  surveyor, 
.Mr.  Frank  Roberts,  Assoc. m.inst.c.e.,  and  produced 
an  interesting  discussion.  The  paper  is  reproduced 
elsewhere  in  this  issue. 

Mr.  H.  T.  Chapman  (Kent)  remarked  that  just  as 
.\Ir.  Roberts  had  been  successful  in  utilising  on  the 
front  the  local  resonrei^s  in  the  sha|>e  of  shingle,  and 


effecting  a  saving  to  the  town  of  many  thousands  of 
pounds,  so  he  had  been  able  to  make  use  to  a  certain 
extent  of  what  had  previously  been  regarded  as  waste 
material  in  the  construction  of  his  roads.  He  had 
been  struck  by  the  fact  that  the  treatment  of  roads 
with  tar  apijeared  to  be  more  successful  in  seaside 
places  than  in  inland  towns  and  rural  neighbour- 
hoods. That  might  be  due  to  the  breezes  and  the 
greater  amount  of  sunlight;  none  the  less,  Mr. 
Roberts  had  been  most  successful  in  the  work  he  had 
carried  out.  They  had  been  told  that  there  was  a 
considerable  amount  of  heavy  traffic — motor  'buses — 
but  they  had  not  heard  what  was  the  nature  of  the 
subsoil  on  which  the  roads  were  constructed.  He 
presumed  it  was  gravel.  If  so,  they  had  a  porous  and 
quick-drying  foundation,  which,  combined  with  a 
waterproof  surface,  made  possible  the  successful 
treatment  of  roads  with  tar  of  any  description.  The 
costs  were  extremely  low,  and  it  was  his  wish  that 
they  could  treat  their  roads  in  Kent  as  successfully 
at  the  same  price.  The  value  of  the  clinker  from  the 
destructor  was  put  at  a  very  low  figure  indeed,  but 
he  supposed  that  if  the  corporation  disposed  of  it 
for  other  purposes  a  greater  value  woulcl  be  placed 
uiion  it. 

-Mr.  H.  Collins  (Colchester)  inquired  whether 
both  types  of  destructors  were  fitted  with  trough 
gates,  and,  it  so,  was  the  refuse  properly  con- 
sumed in  the  middle  .'  Also  were  the  installations 
of  the  back,  front,  or  top  feed  type  ?  If  the  types 
differed,  perhajis  Mr.  Roberts  would  give  them  some 
information  as  to  which  he  found  the  best.  At  the 
same  time,  he  would  like  to  know  the  cost  of  opera- 
tion per  ton  of  refuse  destroyed  by  each  plant,  and 
the  quantity  of  material  dealt  with.  How  did  these 
tarred  clinker  roads  compare  with  tarred  slag  and 
tarred  granite  in  regard  to  slipperiness;  and  what 
was  the  maxinmm  gradient  on  which  they  were  laid  ? 
With  regard  to  the  jirepared  tar,  was  that  prepared  in 
accordance  with  the  No.  2  Specification  of  the  Road 
Board  .'  Personally,  he  had  experienced  a  great  deal 
with  his  road  tarring.  The  cost  of  the  work  this  year 
was  in  exce.ss  of  that  of  last  year.  The  tar,  he 
thought,  was  affected  by  the  refining  process  being 
continued  to  too  great  a  length,  and  the  result  was 
that  they  were  not  able  to  cover  so  large  an  area  per 
gallon.  Did  tlie  cont  per  square  yard  quoted  in  the 
paper  include  anything  for  capital  charges  ? 

Mr.  A.  E.  Prescott  (Eastbourne)  remarked  that  the 
appearance  of  Worthing  was  in  itself  evidence  of  the 
sound  government  of  the  town  and  of  the  engineering 
ability  of  the  borough  surveyor.  He  was  afraid  that 
the  engineers  of  seaside  resorts  were  often  looked 
upon  as  gentlemen  with  no  worries  whatever.  That 
was  a  misconception,  however.  One  of  their  chief 
difficulties  was  that  of  drainage,  and  he  was  pleased 
to  see  that  at  Worthing  they  had  instituted  a 
system  of  separate  drainage  with  the  object  of  avoid- 
ing unnecessary  pumping.  Mr.  Roberts  pumped  the 
sewage  above  high-water  mark,  and  retained  it  in 
tanks  of  a  capacity  of  1,000,000  gallons.  The  capacity 
of  the  pumps  was  270,000  gallons  per  hour,  so  that  if 
he  had  to  pump  for  four  hours  his  tank  capacity  was 
exceeded  ;  but  when  he  could  discharge  by  gravita- 
tion he  supposed  that  he  did  not  pump  at  all.  He 
was  pleased  to  sec  that  the  steam  from  the  destructors 
was  utilised  in  connection  with  tlie  pumping,  for  it 
must  have  effected  a  considerable  economy.  In  his 
own  case  they  had  saved  thousands  of  tons  of  coal  in 
that  way.  Sea  defence  was  another  of  the  worries  of 
the  seaside  engineer,  and  a  very  .serious  problem 
indeed.  At  Worthing  they  had  been  eminently  suc- 
cessful in  retaining  a  large  tract  of  shingle.  He  con- 
sidered, however,  that  permanent  benefit  could  only 
be  secured  by  a  combination  of  sea  wall  apd  groynes. 
Tlie  results  of  the  Royal  Commission  on  Coast 
Erosion  were  not  at  all  satisfactory.  It  was  hoped 
that  many  of  the  small  seaside  resorts  would  receive 
a  substantial  grant  from  the  Government  to  help 
them  with  this  serious  problem,  but  they  were 
doomed  to  disappointment.  He  was  interested  in 
the  tarred  clinker  roads.  He  remembered  in- 
specting Mr.  Roberts'  depot  some  years  ago,  and 
was  not  then  convinced  that  what  he  saw 
warranted  him  following  his  example  ;  but  he  thought 
the  roads  he  had  laid  in  the  last  two  or  three  years 
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weic  very  exoi'llnit  indcvtl,  tlie  Jiiotur-'ljus  traffic- 
wliioh  they  carried  being  a  trnod  test  of  their  efficacy. 

Jlr.  E.  W.  BnoTH  (Walliiigton)  said  he  had  coii- 
siderabk^  oxjierieiioo  some  yoars  ago  at  Croydon  witli 
a  wati-rwc.ik<;  exactly  similar  to  that  at  Worthing. 
The  Croydon  |ieoj)le  put  down  a  differential  condensing 
engine  in  ISH;,  and  it  had  bi^n  doing  excellent  work 
ever  since.  Tliere  had  been  times  wticn  Croydon  was 
on  a  hand-to-montli  supply  and  had  to  depend  on  that 
engine,  which,  however,  never  failed  them.  What  duty 
did  Mr.  Roberts  get  from  his  engine  per  cube  foot  of 
coal  burnt  on  test?  The  figures  for  the  test  on  the 
com|)letion  of  the  works  and  those  obtainable  on  (est 
now  would  be  very  us<'ful.  What  was  the  lift  to  the 
resei-voir?  Also  what  were  the  respective  depths  in 
the  old  and  new  wells?  At  Shirley  they  sank  two 
wells  of  240  ft.  and  3(i8ft.,  and  found  that  the  yield 
was  the  same  fr<im  both.  The  Worthing  water- 
works were  2  miles  back  from  tlie  sea,  aiul  the  puinj)- 
ing  line  of  the  water  was  below  sea-level,  but  he 
sujiposed  they  had  some  overlying  strata,  and  did  not 
draw  any  brine  from  the  sea.  As  regarded  the  rest- 
level,  that  was  given  as  .")7  ft.  and  when  pumping  as 
!)9  ft.  How  long  did  it  take  after  pumping  had  ceased 
for  the  level  to  return  to  57  ft.?  Then  could  Mr. 
Roberts  give  some  information  as  to  whether  any  steps 
had  been  taken  towards  the  treatment  of  the  water  by 
softening  or  any  process  of  sterilisation?  No  bacilli 
coli  had  been  found  in  the  bacterial  examination  of 
the  water.  Had  there  been  any  trouble  with  bacilli 
coli  after  heavy  rains — that  was  to  say,  were  there 
any  soak-aways  that  caused  any  cloudiness  in  the 
water?  The  consumption  of  water  was  2S  gallons  per 
head  per  day,  but  the  explanation  of  that  low  figure 
probably  was  that  the  street  wateiing  was  done  with 
sea  water. 

Mr.  OswAL!)  A.  Brioces  (Bognor),  in  paying  a 
tribute  to  the  e.xcellence  of  Mr.  Roberts'  work,  asked 
whether  the  latter  had  used  armoured  concrete  in  the 
construction  of  his  groynes  on  the  Case  system.  Also, 
with  reference  to  the  sewage  system,  had  he  any  over- 
flow to  get  rid  of? 

Mr.  ,E.  Willis  (Chiswii^k)  pointed  out  that  Mr. 
Roberts  had  not  mentioned  the  dry-weather  flow,  but 
he  assumed  it  was  somewhere  about  700,000  gallons 
per  day.  The  question  of  the  size  of '  the  tank 
would,  of  course,  be  affected  by  that.  In  connection 
with  the  clinkvr.he  would  like  to  know  whether  it 
was  essential  that  the  material  should  not  be  used  for 
a  jieriod  of  two  or  three  months.  He  had  been  making 
this  clinker  for  two  years,  and  he  did  not  start  on 
the  same  lines.  Recently  he  had  been  using  the 
clinker  within  a  week  or  two  of  making  it,  and  up 
to  the  present  there  had  been  no  difference  in  the 
wearing  power  of  the  samples  put  down.  Thei-e  was 
one  slight  difference  in  his  practice.  He  had  been 
using  a  small  quantity  of  lias  lime.  He  did  not  know 
whether  it  was  absolutely  necessary,  and  possibly  it 
would  be  an  economy  to  do  without  it,  but  certainly 
the  results  had  been  good.  He  <onsidered  Worthing 
was  to  be  congratulated  on  the  chemical  analysis  of 
the  water  sui)plied  to  the  town,  especially  as  regarded 
the  permanent  hardness. 

Mr.  F.  Grove  (Surrey)  said  he  was  more  ijarticuhirly 
interested  in  that  p.-irt  of  the  paper  dealing  with 
tarred-clinker  roads.  Had  Mr.  Roberts  used  this 
material  on  any  important  roads  with  a  considerable 
amount  of  through  or  foreij;n  traffic  .'  Could  he  give 
them  any  traffic  statistios  on  any  of  the  roads  on 
which  it  was' laid  ?  Was  it  capable  of  withstanding 
any  considerable  amount  of  omnibus  traffic  ?  The 
quantity  of  matrix  wliich  was  formerly  used  in  the 
first  mixing  api)eared  to  be  somewhat  large— 6  gallons 
of  tar,  1  gallon  of  oil,  and  2i  gallons  of  pitch,  total, 
9i' gallons,  to  half  a  cube  yard.  Probably  this  was 
necessary  owing  to  the  imrosity  of  the  clinker.  They 
only  used  10  gallons  of  pitch  and  oil  for  their 
macadam  base  and  coat.  It  would  be  interesting  to 
know  the  weight  of  a  cul)e  yard  of  clinker  before 
-mixing  with  the  matrix,  to  compare  with  the  weight 
of  the  finished  product.  By  prepared  tar  did  Mr. 
Rol>erts  mean  dehydrated  or  distilled  tar,  and  in  the 
same  quantity  as  formerly— viz.,  9i  gallons  to  half  a 
cul>e  yard  .'  The  consolidation  was  rather  great, 
compared  with  slag  or  other  tar-macadams.  Taking 
the  covering  capacity  at  KH  sq.  yds.,  the  cost  (in- 
cluding surface  tarring)  worked  out  at  10s.  per  cube 
yard  laid  comiilete,  which  was  very  cheap.  In  the 
Ijaragrajih  in  wliich  Mr.  Roberts  resented  having 
been  told  that  the  traffic  iji  Worthing  was  not  heavy, 
he  sijoke  of  a  continuous  service  of  motor  omnibuses. 
Did  they  run  all  the  year  round  or  only  iu  summer  ? 
While  on  the  subject  of  omnilms  traffic— a  verv  burn- 


ing question  at  the  (jicsfnt  _tam — could  Mr.  Roberts 
teil  them  to  what  extent  the  main  and  important 
roads  were  affected  thereby  ?  Finally,  had  any  con- 
sents )>een  given  for  the  institutitm  of  any  new  service 
since  the  i]a.ssing  of  the  Local  Goveriinient  (iMner- 
ueiK-y  Provisions)  Ac-t.  and,  if  so.  n|ioii  what  con- 
ditions ? 

Mr.  H.  W.  BowEN  (West  Sussex),  speaking  with 
regard  to  the  tarred-clinker  roads,  ()bscrved  that  these 
carrietl  heavy  traffic,  aiul  at  the  jiiici'  wen'  the  very 
best  roads  he  had  seen  c(Uistru<ted  in  his  life.  It  was 
laid  on  ]iart  of  the  main  county  road  lunning  through 
AVorthing,  and  carried  constant  heavy  traffic  year 
in  and  year  o\il — motor  'buses  and  traction  engines. 
.\s  regaided  ]iricc,  he  was  quite  convinced  Mr. 
Roberts  had  qi\oted  a  fair  figure,  knowing  what  he 
charged  f(U-  what  he  su|>l)lied  to  tin-  county  council. 
He  had   had  excellent    results  fi-om   it. 

j\Lr.  .r.  Birch  (East  Ham)  stated  that  he  had  made 
use  of  tai'red  clinker  liimself.  One  would  like  to  know 
the  quantity  of  tar  Mr.  Roberts  used  with  the  fine 
clinker  as  compared  with  that  used  in  the  laige  clinker. 
He  had  found  that  the  smaller  took  considerably  more 
than  the  larger  cliukei-,  and  had  tended  somewhat  to 
inciease  the  cost.  What  was  the  rate  of  wages  in 
Worthing  ?  At  East  Ham  it  was  9d.  per  hour,  and 
horse  hire  was  lOd.  Finally,  did  Mr.  Roberts  heat 
his  clinker  before  tarring? 

Mr.  H.  T.  Wakelam  (Middlesex)  remarked  that  it 
would  be  interesting  to  hear  Mr.  Roberts'  reply  to 
Mr.  Chapman's  questiiui  as  to  the  subsoil  of  his  roads. 
In  making  use  of  tarred  material  the  foundation  had, 
of  course,  a  great  deal  to  do  with  its  success.  Mr. 
Willis  had  asked  whether  the  tarred  material  was 
allowed  to  mature  or  not.  After  some  years'  e.xperi- 
cnce  in  that  connection,  he  thought  it  was  far  better 
to  allow  the  material  to  nuitun^  than  to  lay  it  as  soon 
as  mixed. 

Mr.  R.  J.  Jenki.ns  (Portsmouth)  inquired  whether 
any  special  means  were  used  in  opening  the  valves  of 
the  sewage  collection  tanks.  (Mr.  Roberts :  It  is  done 
by  hand.)  Was  any  trouble  experienced  in  keeping 
sand  and  seaweed  out  of  the  sea-water  baths,  and  was 
there  any  vegetable  growth  at  the  bottom  of  the  tank? 

Mr.  O.  E.  WiNTEK  (Hanipstead)  said  the  paper 
came  at  an  extremely  o))portune  time  for  those  with 
destructors  who  had  difficulty  in  disposing  of  their 
clinker.  Clinker  was  not  so  much  in  demand  now  for 
building  purposes,  and  there  were  many  who  would  be 
glad  to  learn  of  a  means  of  getting  rid  of  it.  No 
doubt  a  great  deal  of  the  success  in  road  constiaiction 
achieved  at  Worthing  was  due  to  the  suitable  founda- 
tion ;  at  the  same  time  it  was  well  worth  their  while 
to  utilise  this  cliidiei'  in  side  streets  that  did  not 
cairy  lieavy  traffic.  At  Hornsey  crushed  clinker  mi.xed 
with  bitumen  was  being  made  use  of,  and  the  roads 
laid  seemed  both  economic-al  and  good.  Existing  con- 
ditions had  compelled  him  to  make  use  of  small  clinker 
in  connection  with  the  tar-dressing  of  roads.  Used 
aloiu'  tlu'  colour  of  the  material  would  be  somewhat 
against  it  as  compared  with  shingle  or  sand,  but  he 
had  used  a  small  proportion  of  the  latter  materials 
with  the  clinkei-  and  found  it  satisfactory.  He  had 
used  it  on  Jarrali-paved  r-oads  with  good  results,  and 
during  the  winter  months  he  had  employed  it  for 
gritting  purpo.ses  on  roads  with  steep  gradients  and 
smooth-j)aved  roads. 

Mr.  F.  WiLKi.NSO.N-  (Deptford)  asked  what  length  of 
main  roads  was  done  with  tarred  clinker,  and  what 
length  of  district  roads.  Also,  what  was  the  price  of 
granite  chippings  in  Worthing  at  the  present  time? 

Mr.  J.  A.  Webb  (Hendon)  inquired  whether  Mr. 
Roberts  found  it  necessaiy  to  use  more  tar  in  the 
tar-surfacing  of  clinker  roads  as  compared  with  the 
ordinary  water-bound  macadam  roads.  .\lso  what 
weight  of  roller  was  used  in  consolidating  the  mate- 
rial, and  did  he  find  it  crush  in  some  places  more 
than  others? 

The  Chaikman,  in  closing  the  discussion,  observed 
that  three  county  surveyors  had  expressed  most 
favourable  opinions  on  Mr.  Roberts'  methods,  and 
Worthing  ought  to  feel  proud  of  its  engineer. 

Mr.  Roberts,  in  replying  to  a  number  of  the  points 
raised  in  the  course  of  the  discussion,  first  dealt  with 
ilr.  Chapman's  observation  with  regard  to  the  low 
costs  of  the  road  work.  The  material  was  9d.  per  load. 
The  subsoil  was  gravel  and  clay,  and  he  was  surprised, 
in  view  of  the  clay,  that  they  had  such  good  results. 
The  clay  was  not  on  the  surface,  but  in  some  places 
there  was  a  bigger  de))th  of  gi'avel  than  in  others. 
He  had  put  down  a  slip  of  tarred  clinker  in  between 
water-bound  granite,  aiul  it  remained  for  two  years 
without  showing  the  slightest  alteration  of  the  surface. 
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wlifivas  the  tar-paiiUcil,  watci-buiiiul  graiiitf  on  i-ithtr 
sidt-  oi  tilt*  cliiikfv  sill. w. a  signs  of  breaking  loose. 
It  was  theiefoiv  ivally  better  than  the  granite. 
The  destructor  fiirnaies'  «.  le  not  lilted  willi  lro\igli 
grates.  They  were  back-t.d,  by  hand.  The  lift  of  the 
pumps  was  i')  ft.  Thev  had  a  surfaie-water  overflow, 
but  it  could  only  be  usid  at  very  low  waUr.  The 
dry-weather  flow  was  aboiii  S(K),tXX)  gallons.  In  answer 
toMr.  Willis,  he  had  iis.d  no  lime,  though  he  had 
been  thinking  about  it.  It  was,  however,  just  as  well 
if  they  could  do  wit  hum  it.  Mr.  Birch  was  iiuite 
right  ;"the  small  clinker  I. ok  more  tar  Ihaii  the  large. 
They  paid  (id.  ])er  hour  to  the  men.  The  clinker  was 
not  heated ;  it  was  ilealt  with  straight  from  tlie 
destructor.  The  process  was  quite  a  sim|ile  one,  with 
nothing  special  about  it.  The  roller  was  one  of 
10  tons.  Mr.  Kobei-ts  mentioned  that  he  would  reply 
tt>  Mr.   Booth's  questions  in  writing. 

.\fter  luncheon  visits  wi  re  paid  to  a  number  of  the 
works  described  in  the  pa|>er,  and  before  separating 
the  members  were  entertained  to  tea  by  the  bonmgh 
engineer  and  the  town  rl.  rk. 


THE  EMPLOYMENT  OF  CONSCIENTIOUS  OBJECTORS. 


URBAN   SURVEYOR   AND   "THE   RIGHT   TO   LIVE." 

At  the  last  meeting  ..1  llie  Kisca.  Monmoullishae. 
I'lbaii  District  CouikiI.  there  was  an  aniiiiat<.<l  dis- 
cussion as  to  the  employment  of  a  i-oiiscieiil  ions 
objector. 

Sir.  F.  Jones  said  there  was  a  rumour  in  the  dis- 
trict that  a  i-onscientious  objector  had  been  employed 
by  the  council.  There  was  a  good  deal  of  feeling  about 
it,  and  he  would  like  to  know  if  it   was  the  truth. 

The  surveyor  (Mr.  A.  .1.  Dardis)  said  it  was  true. 
This  man  applietl  to  hiiii  for  work,  and  as  he  wante<l 
men  he  put  him  on.  The  man  told  him  that  i\Ir. 
Brace  had  told  him  It.  get  what  work  he  could  until 
he  was  called  u|). 

Mr.  Jones  said  he  felt  veiy  strongly  upon  this 
point.  Here  was  a  man  who  object<'d  to  light  the 
battles  of  his  country,  and  yet  he  was  |)repar<'d  to 
come  into  the  service  of  the  council,  take  the  war 
bonus  which,  the  council  were  giving,  take  advantage 
of  the  sacrifices  which  hi>  fellow-men  lia<l  made,  and 
.earn  his  livelihiK)d  in  safety  at  home  while  his  com- 
rades were  fighting  in  the  trenches. 

The  surveyor:  Is  a  man  to  suffer  senl<Mice  of  death 
In-cause  he  is  a  conscientious  objector?  He  had  paid 
the  penalty  of  it. 

Mr.  F.  Jones  said  the  point  was  that  some  liiui- 
ago  the  council  releasetl  a  married  man  for  the  Service. 
and  this  conscientious  objector  was  taking  his  place. 

The  chainnan  said  that  some  time  ago  they  held  a 
special  meeting  of  the  .(.iiiicil  to  comb  out  as  many 
of  their  emjdoyees  as  po-^ible  to  join  the  Army.  Yet 
after  they  had  done  tlii^  lloy  had  the  surveyor  appoint- 
ing a  man  who  now  filled  the  |)laie  of  a  niarriKl  man 
with  children  who  had  gone  to  the  Colours.  He 
thought  the  suneyor  was  very  much  to  blame  in 
appointing  this  man.  espeiially  seeing  the  feeling  that 
there  was  in  the  district  on  the  subject. 

A     MAN     AN!)     HIS    CONSCIF.NC  E. 

The  sui-veyor :  You  may  consider  me  to  blame,  bill 
I  had  to  carry  out  certain  work,  and  I  wanted  men 
to  do  it.  I  did  not,  and  I  never  have  since  I  have 
been  in  the  service  of  the  council,  stopjied  to  in(|iiiie 
what  a  man's  views  were  on  anything,  his  politics  or 
anything  else.  The  man  came  to  me,  said  that  he 
was  out  of  work,  and  wanted  employment.  I  wanted 
men.  and  I  employed  him.  I  acted  conscientiously, 
and  I  do  not  feel  ashamed  of  what  I  have  done.  That 
man  has  a  right  to  liv<-  as  well  as  other  people.  If 
you  take  a  different  vi.w  of  it,  and  say  that  the 
man  shall  not  be  employed,  well  you  mu.st  take  the 
onus.  Because  this  man  has  a  conscience,  and  has  a 
conscientious  objection  i"  taking  other  men's  lives  is 
no  reason  why  he  should  not  live.  I  do  not  take  the 
attitude  of  judging  Ixtw.en  a  man  and  his  conscience. 

Mr.  F.  Jones  said  that  Mr.  Dardis  might  be  con- 
scientious, and  jirioi  to  the  war  the  attitude  he  took 
up  might  be  understixjd.  Here  was  a  man,  however, 
who  deliberately  asked  tin-  council  to  employ  him  after 
he  had  refused  to  fight  his  counti7's  battles.  This 
man  was  prepared  to  tak.-  advantage  of  the  sacrifices 
which  other  men  had  jjiade.  Why  did  not  this  man, 
who  was  an  insurance  agent,  apply  to  his  previous 
employers  for  work?  lie  moved  thai  the  man's  m-i- 
vices   be   dispensed   with. 

The   chairman    -aid    that    the   surveyor   had    put    up 


what  he  I'onsideivd  an  extraordinary  defence.  The 
I)oiii(  was  that  tlu-y  had  combed  out  married  men, 
and  y»'l  this  man,  who  said  he  had  a  conscientious 
objection,  was  em[iloyed. 

The  surveyor:  The  Central  Tribunal  liavc  come  to 
the  conclusion  thai  llicv  have  a  i<'al  conscientious 
objei'tii.n. 

The  chairman  :  They  may  be  right  and  we  may  be 
wrong.  This  man  has  been  to  prison,  and  has  be^n 
released  on  the  stii)ulation  that  he  should  obtain  work 
of  national   im])ortance. 

The  surveyor  said  that  the  fact  was  that  the  Govern- 
ment were  not  quite  ready  to  proceed  with  works  that 
they  wanted  to  do,  and  in  the  meantime  this  man  had 
to  live  or  I'Ise  becoiiio  a  burden  on  the  rates,  or 
someone. 

.\  member  suggested  th:il,  now  llie  surveyor  had 
heard  tlu'  <-.\pressioii  of  tin-  rouncil's  opinions,  the 
matter  be  left  to  him. 

The  surveyor  said  lh:il    under  the  circumstances  he 
preferred  the  council  to  take  the  responsibility. 
Mr.   Powell:   Who  created  the  difficulty? 
The  chairman  :  The  surveyor. 

Mr.  Pritchard  said  that  the  council  had  given  an 
undertaking  to  re-emjiloy  their  own  employees  when 
they  came  back  from  the  war,  and  if  it  was  necessary 
they  should  put  off  works  to  be  done  after  the  war 
so  that  they  might  have  work  to  offer  them.  H© 
thought,  too,  that  the  insurance  companies  who  had 
given  similar  undertakings  should  do  the  same. 

Mr.  E.  Edmunds  secondetl  the  resolution  that  this 
man's  services  be  dispensed   with. 

Mr.    Powell    said    they   did   not   .want    lo   be   judges 
of   another  man's  conscience,  but   he  would   never  be 
a  party  to  dispensing  with  the  council's  own  employees 
to  employ  single  men  outside. 
The  resolution  was  then  carried. 


WILTSHIRE  SURVEYORS'  ASSOCIATION. 


ANNUAL    MEETING    AT    TROWBRIDGE. 

The  iiiiniial  iiiictiiiK  o[  the  Wiltsliiiv  Surveyors' 
Association  wa.-  held  :il  the  Town  Hall,  Trowbridge, 
on  Saturday  last,  the  attendance  including  Messrs. 
.].  George  Powell,  <'Oiinty  surveyor  (in  the  chair), 
W.  H.  Stanley  (Trowbridge),  ohairnian  of  council, 
.1.  W.  Brooke  (Marlborough),  H.  G.  Nicholson-Lailey 
(Trowbridge),  A.  O.  'Crew  (Devizes),  F.  G.  Billing- 
haiii  (Devi/.es),  S.  Saunders  (Devizes),  A.  G.  M.  Cross 
(Westbiiry).  A.  E.  Adams  (Chippenham),  and 
E.  Pliiiniiier  Davies  (Tisbiiry),  lion,  secretary.  Letters 
re><!fttiiig  inability  to  attend  were  received  from 
.\le,-sis.  A.  F.  Long  (Warminster),  G.  Drewett  (Calne), 
.Mr.  .1.  Godfrey  (Caliie  Rural),  and  A.  H.  Lapham 
(Corsliani). 

The  officers  and  <'ouiicil   were  re-elected. 

An  interesting  paiier,  entitled  "  Geology  and  Its 
IiifliieiK'e  on  Settlenients."  was  read  by  Mr.  J.  W. 
Brooke.  The  paiicr  being  so  full  of  points,  discus- 
sion was  deferred  lo  a  future  meeting. 

On  the  motion  of  Mr.  Nicliolson-Lailey,  seconded 
liy  the  president,  hearty  thanks  were  accorded  to  Mr. 
Brooke  for  his  jiaiier. 

Tea  was  partaken  of  at  the  invitation  of  the  iiresi- 
lieiit,  this  closing  :i  most  instructive  meeting. 


REINFORCED    ROAD    CONSTRUCTION    IN 
DUNFERMLINE. 


The  B.R.C.  Fabric  of  the  British  Reinforced  Con- 
crete Engineering  Company  is  being  employed  in  the 
reiiiforccinenl  of  the  road  surface  of  Canmore-street. 
Uiinferinline.  a  thoroughfare  carrying  a  considerable 
ainoiint  of  heavy  niotor-'bus  traffic,  .■\ltlioiigli  the 
use  of  concrete  for  street  purposes  is  no  novelty  there, 
this  partieiihir  method  of  reinforcement  would 
apiiear  to  be  new  so  far  as  Scotland  is  concerned, 
and  considerable  interest  has  been  taken  in  the 
operations  by  the  engineers  of  other  Scottish  towns. 

The  work  is  being  carried  out  by  direct  labour, 
under  the  jjersonal  sii|)ervision  of  the  burgh  euLtineer. 
M-.  P.  C,  Smith,  ami   his  .staff. 


Institution  of  Civil  Engineers. — The  first  ordinary 
meeting  of  the  session  will  be  held  on  Tuesday  next, 
at  .5. .'JO  p.m.,  when  the  president.  Sir  Maurice  Fitz- 
maurice,  c.M.c...  will  deliver  an  address,  and  the 
j'leseiitation  of  medals  awarded  by  the  council  will 
take  place. 
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Road  Maintenance  in  Cumberland; 

By    WILLIAM    FINCH,    County    Surveyor   and    Bridgemaster. 


During  the  year  every  effort  was  made  to  mininiirre 
the  expenditure,  on  the  main  roads  of  Cumberland, 
with  due  regard  to  efficiency,  and  only  such  work  was 
carried  out  that  was  considered  absolutely  necessary 
to  keep  the  roads  in  a  satisfactory  condition. 

The  average  cost  per  mile  on  the  total  expenditure, 
including  surface  improvement  works,  was  £86  5s.  7d., 
as  compared  with  £94  13s.  lOd.  last  year.  Deducting 
Road  Board  and  other  receipts,  the  average  -cost  has 
^  l)een  £75  17s.  9d.  per  mile  to  the  council,  as  compared 
with  £79  19s.  4d.  last  year,  and  £74  13s.  lid.  the  pre- 
vious year. 

R0.\D    STJRFACES. 

Owing  to  the  war  the  amount  of  motor  traffic  during 
the  year  has  been  somewhat  decreased  in  most  parts 
of  tlie  county,  and  in  consequence  that  rapid  deterio- 
ration of  the  weaker  surface  crusts  which  has  been 
noticed  hitherto  has  not  been  quite  so  extensive 
during  this  year.  A  certain  amount  of  damage,  liow- 
ever,  was  done  to  the  roads  owing  to  the  very  heavy 
rain'  and  snowfalls  during  the  earlier  part  of  the 
year,  especially  on  those  surfaces  which  had  not  been 
tar  treated. 

In  the  Carlisle  and  Longtown  di.stricts,  liowever,  as 
well  as  on  tlie  London  main  road,  tlie  traffic  of  every 
description  has  ■  considerably  increased,  both  in 
volume  and  weight,  with  the  result  that  those  surfaces 
that  had  been  metalled  hitherto  with  local'  hand- 
l)roken  stone  were  entirely  destroyed,  and  even  the 
stronger  surfaces  considerably  damaged. 

It  is  interesting  to  note  that  the  tar  -  macadam 
surfaces  in  Longtown.  and  at  The  Guards,  on  the 
Glasgow  main  road,  liave  stood  this  heavy  traffic 
remarkably  w^ell,  and  require  very  slight  repairs. 

RESURFACING     WORK. 

During  the  year  resurfacing  work  has  been  carried 
out  on  those  sections  of  roads  only  which  were 
urgently  in  need  of  such  work,  and  where  the  surface 
crust  had  practically  worn  through,  other  weak  sec- 
tions being  left  over  for  another  year.  I  am  firmly 
of  opinion,  however,  that  it  is  mistaken  economy  to 
allov/  those  roads  vvdiere  tire  surface  crusts  are  sliow- 
ing  signs  of  weakness  to  go  too  long  before  renewing 
the  surface  coat,  as  once  the  crown  has  worn  away 
it  is  a  far  greater  expense  again  to  form  the  •ro;id  to  a 
proper  contour. 

During  the  year  there  have  lieen  135.494  sq.  yds.  of 
granite  or  whinstone  surfacing  laid,  at  a  total  cost  of 
£9,226  4s.  lOd.,  or  Is.  5-08d.  per  yard,  in  comparison 
with  3M,472  yds.,  costing  £13,070  13s.  Id.,  or  Is.  3-3d. 
per  yard,  during  the  previous  year.  It  will  be  noticed 
that"  the  average  cost  of  such  surfacing  this  year  is 
increased  by  I'TSd.  per  yard,  mainly  due  to  the  in- 
creased prices  in  material,  labour  and  liorse  haulage. 

The  scheme  of  surfacing  the  whole  of  the  main 
roads  with  first-class  material,  in  lieu  of  inferior 
focal  stone,  was  continued;  the  Road  Board  grant 
towards  this  expenditure  was  £2,691,  leaving  a  nett 
cost  to  the  council  of  £6,535  4s.  lOd.  In  connection 
with  this  work  15,075  tons  of  granite  or  whinstone 
were  used,  at  an  average  cost  over  the  whole  county 
of  6s.  7d.  per  ton,  delivered  to  the  nearest  railway 
station,  this  being  lid.  ]ier  ton  in  excess  ot  the 
previous  year. 

TAR-MACADAM. 

The  area  of  tarred  granite-macadam  laid  during  the 
year  was  28,327  sq.  yds.,  as  compared  witli  66,278 
during  the  previous  year.  The  total  cost  of  this  work 
was  £3,718  8s.  3d.,  towards  which  the  Road  Board 
made  a  grant  of  £1,583.  The  price  per  square  yard 
works  out  at  2s.  7-5d.,  as  compared  with  2s.  6d.  per 
square  yard  in  the  previous  year. 

The  quantity  of  tarred  granite  used  was  4,155  tons, 
at  an  average  cost  of  12s.  9d.  per  ton.  delivered  at  the 
nearest  railway  stations,  as  compared  with  12s.  lOd. 
per  ton  last  year,  the  reduction  of  Id.  being  accounted 
for  by  the  fact  that  most  of  the  work  was  carried  out 
nearer  the  quarries,  involving  a  less  railway  rate. 

With  the  exception  of  two  sections  at  Kingstown, 
on  the  Carlisle  to  Edinburgh  and  Glasgow  main  road, 

•  Extracts  from  county  surveyor's  fourth  annual  report 
on  the  main  roads,  bridge  roads  and  bridges  in  the  county 
of  Cumberland.  At  the  end  of  March  last  the  mileage  of 
rural  main  roads  under  direct  control  of  the  county  council 
was  nearly  456J  miles. 


which  were  laid  in  191011,  the  various  lengths  of  tar- 
macadam  are  still  in  a  very  satisfactory  condition. 

SURJAOE    TARRING. 

After  careful  observation  through  another  wdnter 
of  the  water-bound  surfaces  that  have  been  treated 
with  tar,  I  must  stiU  advocate  very  strongly  the  ex- 
tension of  this  treatment  on  the  county  main  roads. 

During  the  year  I  have  used  both  refined  far  and 
Tarco  upon  the  surfaces  of  various  lengths  of  roads 
in  the  county,  including  all  those  sections,  of  roads 
that  were  resurfaced  with  first-class  material  in  1914-15 
by  the  aid  ol  Road  Board  grants.  The  average  cost 
was  about  r59d.  per  square  yard. 

TRENCH   OPENINGS. 

During  the  year  sanction  has  been  granted  for  fifty 
trench  openings  in  the  county  rural  main  roads  by 
various  local  authorities  and  contractors,  and  in  most 
cases  the  surfaces  have  been  satisfactorily  reinstated. 
Where  tar-macadam  surfaces  have  lieen  broken  into, 
arrangements  liave  been  made  as  heretofore  for  the 
reinstatement  of  the  surfaces  by  the  county  council's 
workmen,  the  cost  being  charged  to  the  persons 
opening.  As  pointed  out  in  my  previous  reports,  this 
is  a  far  more  satisfactory  means  of  ensuring  that 
the  road  surfaces  are  properly  reinstated,  and  I  am 
of  opinion  that  it  is  a  system  that  should 'be  extended 
to  all  trench  openings,  fixing  a  charge  per  super, 
yard  for  reinstatement  of  the  various  classes  of  road 
surfaces. 

THE    SUPPLY    OF    GRITTING    MATERIAL. 

When  breaking  stone  with  the  council's  breakers  a 
large  quantity  of  small  stone  from  |-in.  to  1-in.  gauge 
accumulates,  for  which  there  is  not  much  use,  and 
with  the  existing  machinery  it  is  impossible  to  break 
it  to  a  smaller  size.  A  large  amount  of  small  grit 
from  J-in.  to  4-in.  gauge  is  required  in  connection 
with  surface  tarring,  and  considerable  difficulty  has 
been  experienced  in  olitaining  deliveries  of  this  mate- 
rial from'  the  various  quarries  at  the  time  it  is  re- 
quired. I  am  therefore  of  opinion  that  it  would  be 
a  considerable  advantage  to  the  council  if  granulators 
were  installed  at  their  quarries,  in  order  that  this 
accumidation  of  small  gauge  stone  coidd  be  ground 
to  a  smaller  size,  and  used  in  connection  with  the 
work  upon  your  roads.  I  aln  of  opinion  that  a  large 
quantity  of  very  good  grit  could  be  obtained  in  this 
way  at  a  small  cost. 

URBAN    MAIN    ROADS. 

As  tlie  existing  agreements  for  the  maintenance  of 
the  main  roads  with  the  various  urban  authorities  in 
the  county  ceased  at  the  end  of  the  last  financial 
year,  the  question  of  the  future  maintenance  and 
annual  payments  has  liad  the  careful  consideration 
of  the  Highways  and  Bridges  Committee,  and  it  was 
resolved  that  for  the  present  no  further  agreements 
be  entered  into  with  the  various  nrlian  councils. 

On  estimates  being  submitted  of  the  cost  of  iiiain- 
tenance  of  the  main  roads  within  the  urban  areas  for 
the  year,  the  committee  fixed  a  maximum  sum  which 
they  would  grant  to  each  urban  council  for  the  ex- 
penditure on  such  roads  during  the  year,  with  a  Re- 
quest that  such  expenditure  should  be  kejit  as  low  as 
possible,  with  due  regard  to  efficiency;  further,  that 
detailed  particulars  of  exijenditure  should  be  sub- 
mitted before  any  payments  were  made. 

With  regard  to  the  system  of  fixing  a  maximum 
amount  at  the  commencement  of  each  year  upon  an 
estimate  of  the  work  that  is  required  in  lieu  of  tri- 
ennial or  quinquennial  agreements,  I  am  of  opinion 
that  it  will  tend  to  give  more  satisfactory  results  on 
the  urban  nuiii  roads,  as,  although  the  submitting  of 
detailed  statements  of  accounts  entails  extra  work 
upon  the  urban  surveyors,  by  having  an  approved 
estimate  at  the  beginning  of  the  year,  they  are  able 
to  work  more  in  conjunction  with  the  wishes  of  the 
coimcil. 

LABOUR    DIFFICULTIES. 

During  the  year  the  question  of  labour  upon  the 
main  roads  has  been  one  of  considerable  difficulty. 
Owing  to  the  large  nuniljer  of  men  required  on ' 
Government  works  in  the  county  (for  which  the 
Government  have  fixed  a  considerably  higher  rate  of 
wages   than   hitherto   jiaid   in   this    county),    and   the 
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(leniands  of  the  Army,  it  has  l)ecoiiie  pratticiilly 
impossible  to  obtain  any  casual  labour  at  all,  and  it 
is  now  necessary,  in  order  to  carry  out  tho  work  on 
the  roads,  to  obtain  gangs  of  men  by  bringing  the 
council's  regular  men  considerable  distances  from 
their  homes  and  regular  liiigths  of  road,  giving  them 
lodging  allowance,  and  in  many  cases  an  increased 
wage.  By  this  means  it  lias  been  jiossihle  to  carry 
out  the  greater  portion  of  the  resurfacing  work,  but 
by  so  doing  it  is  impossible  for  the  roads  to  have  that 
continual  attention  as  hitherto. 

Further,  although  the  eouncil  granted  2s.  6d.  per 
week  war  l>oniis  to  the  roadmen  last  year,  continual 
applications  have  been  received  during  the  year  for 
further  increases,  the  main  rea.son  given  being  the 
continual  increase  in  the  price  of  all  food  commodi- 
ties. In  view  of  these  aiiplications.  and  the  high  rate 
of  wages  that  were  obtainable  on  Government  work, 
the  committee  resolved  to  abandon  the  existing  scale 
of  wages  during  the  war.  leaving  the  matter  for  me 
to  make  the  best  arrangements  possible  in  this 
Tes\>ect. 

It  is  somewliat  fortunate,  from  the  roads  point  <if 
view,  that  the  majority  of  the  regular  roadmen  are 
at  present  over  the  military  age,  as  I  feel  certain 
that  should  there  V>e  any  further  shortage  it  woulil 
l>ecome  practically  im|iossible  to  keep  the  mad 
.surfaces  from  considerable  deterioration. 

I  am  lilea.sed  to  be  able  to  report  that  the  roadmen, 
although  in  many  cases  at  considerable  inconvenience 
to  themselves  in  having  to  be  away  from  their  home 
ior  some  considerable  length  of  time,  have  been  only 
to<j  willing  to  do  all  they  can  in  carrying  out  the 
work  during  these  difhciilt  times. 


Housing  and  Tuberculosis. — At  :i  niw+ing  of  tii« 
Soutliport  Insurance  ^C'oTiimittee  on  Wednesday  the 
housing  conditions  of  that  town  came  in  for  strong 
critiicism  during  a  disillusion  on  the  after-care  of 
tul^erculosis  patients.  .Mr.  J.  Gordon,  tlie  chairman, 
who  is  one  of  the  IiisuraiK  e  Commissioners,  said  "that 
clo.sely  allied  with  the  subject  of  tuberculosis  was 
that  of  liousing,  and  he  was  afraid  the  qiiestion  was 
rnore  acute  in  Southijort  than  its  civic  rulers  were 
aware.  He  thought  if  they  knew  how  acute  it  was 
they  would  Vtestir  theni.-elves.'  He  was  exceedingly 
.sorry,  in  reading  the  monthly  reports  of  the  town 
council,  to  see  how  the  f|uestion  was  treated  when  it 
cropped  up.  There  were  [ilenty  of  large  houses  from 
£30  upwards,  but  there  was  great  scarcity  of  houses 
with  weekly  rentals  at  from  58.  to  Ts.  6d.  If  the  by- 
laws were  too  exacting,  then  the  town  council  ought 
to  see  that  those  by-laws  were  made  sufficiently 
elastic,  and  if  the  conditions  of  landowners  were  too 
stringent,  they  ought  to  create  public  opinion  which 
would  cause  them  to  be  rnore  moderate  in  their 
demand-. 


STEAM  MOTOR  HAULAGE. 


WORKING  COSTS  IN  CUMBERLAND. 

The  question  of  haulage  by  team  labour  in  Cuniljer- 
land  has,  says  Mr.  William  Finch,  the  county  sur- 
veyor, in  his  fourth  annual  report,  throughout  the 
year,  been  a  most,  difficult  one,  causing  considerable 
difficulty  in  organising  the  work,  and  during  the 
present  time  there  appears  to  be  little  hope  of  any 
improvement  in  this  respect.  Owing  to  the  shortage 
of  labour  on  the  farms  it  is  now  almost  an  impossi- 
bility to  hire  horses  and  carts  from  the  various 
farmers  who  have  hitherto  undertaken  this  work. 
Moreover,  where  cart.>;  have  been  obtained,  it  has 
been  found  necessary  to  increase  the  rates  of  hire 
all  over  the  county. 

This  may  be  seen  from  the  fact  that,  although  the 
expenditure  on  resurfacing  work  was  considerably 
less  this  year  than  in  the  previous  year  by  some 
,£3,800,  the  cost  of  team  labour  during  the  year  has 
been  £6,9f)0  2s.  9d.,  as  compared  with  £7,723  10s.  2d. 
the  previous  year,  or  only  a  decrease  of  £773  7s.  6d. 
In  some  districts,  however,  this  difficulty  has  been 
largely  overcome  by  the  use  of  the  council's  two  S-ton 
steam  tractors  and  the  hire  of  others. 

During  the  year  a  record  has  been  kept  of  the 
detailed  cost  of  working  the  council's  steam  tractors, 
together  with  the  mileage  travelled,  and  the  following 
are  the  details  of  a  full  twelve  months'  working  of 
No.  1  tractor:  — 

Tonnage  hauled  2,972  tons 

-Mileage    haiUed  ...     l,7-40 

(being  one-half  of  the  total  distance  travelled). 
Average  mileage  per  journey  3'5  miles. 

Cost  of  repairs  and  maintenance...     £15  14    2 

Cost  of  fuel      :. 

Wages  of  drivei-  and  man 

Insurance  

15  per  cent  depreciation  on  cost  of 

tractor  and   waguii.s  (!,')  ])er  cent 

on    £550    18s.    Od.) 


55    8 

4 

157  17 

5 

18  12 

6 

Total    cost 


81  19     3 


£329  11    8 


Hence  during  the  twelve  months  it  has  been  at 
work  the  steam  tractor  has  liauled  2,972  tons  a  dis- 
tance of  1.740  miles,  the  average  distance  per  journey 
l>eing  3'5  miles,  at  a  cost  of  £329  lis.  8d.,  which  gives 
an  average  cost  to  the  council  of  7'6d.  per  ton  ]>er 
mile.  The  average  cost  for  liired  horse  haulage  is 
now  aiiproximately  lOd.  per  ton  per  mile.  A  con- 
siderable saving  has  therefore  been  effected,  and  the 
county  surveyor  strongly  recommends  the  purchase  of 
two  more  tractors  and  four  wagons  as  early  as  con- 
venient. 


NOTTINGHAMSHIRE    FIGURES. 


Early  in  the  yi'ar.  stalc,^  Mi 
the  county  surv&yor  of  Nnlliiigln 
report,  owing  to  the  shoiliiue  , 
the  high  prices  charj 


Cracroft  Haller, 
ire,  in  his  annual 
hour  and  horses, 
■hanical  haulage. 


the  que.stion  of  haulage  of  materials  became  some- 
what acute.  A  special  report  was  made  to  the  High- 
ways Committee,  when  it  was  agreed  to  purchase  a 
steam  tip])ing  wagon  and  two  trailers  at  a  cost  of 
£800.  These  were  delivered  in  October,  1915.  The 
short  ijeriod  that  this  wagon  worked  up  to  the  end 
of  the  financial  year  can  hardly  be  .taken  as  a  basis 
for  arriving  at  a  definite  statement  of  cost,  but  after 
allowing  for  depreciation  at  the  rate  of  12^  per  cent, 
and  including  the  whole  of  the  working  expenses,  the 
cost  of  hauling  the  material  dealt  with  was  only  3Jd. 
per  ton  per  mile. 

It  is  not  expected  that  this  low  rate  will  be  main- 
tained, but  there  is  no  reason  to  doubt  that  the  haul- 
age will  1>^  carried  out  within  the  rate  of  5d.  per  ton 
per  mile,  whi<'h  was  the  rate  put  before  the  committee 
before  they  decided  to  purchase.  The  result  has  been 
so  satisfactory  that  since  the  end  of  the  financial 
year  another  steam  wagon  and  two  trailers  have  been 
purchased  at  a  cost  of  £850,  the  Road  Board  having 
granted  a  loan,  free  of  interest,  for  the  luirpoee. 


A  Case  of  Indlspensability. — A  well-known  Chicago 
consulting engineei-  writes:  "Some- time  ago  I  ordered 
you  to  discontinue  my  subscription,  but  I  have  con- 
cluded that  I  must  continue  the  paper.  Will  you 
therefore  kindly  continue  my  subscription  and  send 
me   invoice  "  V 
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LONDON  ARTERIAL  ROADS  SCHEME. 

'  NO    IMMEDIATE    PROSPECT    OF     REALISATION.  " 

The  solieiiic  of  iirti-rial  loiuls  tor  Liifalt'i  l^omloo. 
whii-h  was  drawn  up  in  the  early  part,  of  tlie  jiresent 
year  a.s  a  res\ilt  ol  a  series  of  eonfereiK-es  on  tln' 
subject,  was  laid  hcfore  Mr.  Walter  I.oiis.  H't'  Presi- 
dent of  the  Loeal  Covenunent  Board,  on  Wednesilay, 
l)y  a  deputation  of  representatives  of  pulilie  and  pro- 
fessional bodies  interested  in  tlie  |)roposals.  Mr. 
Lonn  was  aecuni|iatiied  l)y  Mr.  \V.  Hiiyes  Fislier, 
M. p.,  Parliamentary' Secretary  t){  tlie  Local  Government 
Board,  and  Sir  George  Gibb,  chairnian,  and  Mr.  W. 
Rees  Jeffreys,  secretary  of  the  Road  Board. 

Alderman  W.  Regester.  chairman  of  the  Middlesex 
County  Council,  in  introducing,'  the  dejiutation,  said 
they  did  not  ask  that  money  shoidd  be  expended  oii 
that,  or  on  any  other  object  save  that  of  the  prosecu- 
tion of  the  war  to  a  victorious  conclusion,  hut  Euf^land 
would  have  a  future,  and  it  was  to  bring  about  the 
future  construction  of  the.~e  roads  that  the  de[]Utation 
came  before  the  President. 

Sir  Aston  Webb,  speaking;  on  l.ehaU  of  the  Royal 
Institute  of  British  Architects  and  the  London 
Society,  said  the  whole  of  London  had  been  taken 
into  account,  and  the  conference  had  come  to  an 
almost  vinanimous  ap()roval  of  the  jiroposed  roads 
originally  laid  down  l)y  the  Traffic  Branch  of  the 
Board  of  Trade.  The  dejjutation  did  not  exjiect  that 
money  should  be  spent  at  i)resent,  but  it  was  of  great 
imiportanee  that  the  course  of  tlie.se  roads  should  be 
laid  down  authoritatively,  so  that  to\vn-i)lanning 
schemes  all  round  London "  miyht  be  developi-d  in 
accordance  with  the  scheme.  The  coUL;estion  nl 
traffic  had  been  considered,  and  the  <'onfereiK'e  also 
realised  that  the  military  authorities  might  require 
additional  roads.  They  were  also  of  opinion  that  one 
of  the  means  of  solvin:.;  the  housing  problem  was  tp 
make  free  communication,  so  that  people  could  be 
lodged  outside  London  rather  than  be  herded  together 
in  large  buildings  in  the  centre. 

Sir  Alexander  Stunning  urged  the  necessity  of  a 
central  authority  being  established  to  carry  on  the 
work  of  the  conferences.  The  Surveyors'  Institution, 
uliicli  lie  represented,  would  use  its  influence  with 
landowners,  many  o^wliom  would  be  willing  to  give 
without  compensation  the  land  that  w<nild  be  reipiirid 
for  the  construction  of  the  new  roads. 

Mr.  F.  M.  Elgood,  ex-chairman  of  the  Ruislip- 
Nortliwood  Urban  District  Council,  stated  that  l.ff 
local  authorities  and  twelve  other  hodies  keenly 
interested  in  tlie  subject  had  been  represented  at  the 
conferences,  and  a  unanimous  and  eni|)hatic  conclu- 
sion had  been  arrived  at  as  to  what  new  roads  and 
improvement  of  existing  roads  were  necessary.  Rail- 
way congestion  during  these  critical  times  had  still 
more  enipbasised  the  im[)ortance  of  good  roads,  not 
only  for  ordinary  transport,  but  for  strategical 
reasons,  and  no  moie  suitable  or  more  jiroductive 
schemes  could  be  formulated  for  employing  large 
bodies  of  men  during  the  readjustment  of  the  labour 
market  after  the  war.  Of  the  130  iniles  of  roa<l 
recommended  by  the  conference,  a|)[jroximately  lOU 
miles  would  pass  through  open  country,  which  iniglit 
get  quickly  built  upon  unless  the  routes  were  fixed, 
but  the  cost  of  the  remaining  21  miles  was  not  likely 
to  be  much  greater  in  the  near  future.  What  was 
clearly  needed  in  order  to  obtain  the  co-ojieration  of 
local  authorities  and  landowners  under  town- 
planning  schemes  was  that  the  central  authority 
should  support  the  findings  of  the  conference  and 
undertake:  (1)  To  guarantee  the  local  authorities 
against  claims  under  the  Act  for  compensation  by 
landowners  in  resjiect  of  laying  down  the  lines  of  the 
roads  of  a  width  greater  than  that  required  by  local 
by-laws;  and  (2)  to  guarantee  the  local  authorities. 
and  through  them  the  landowners,  against  having  to 
bear  a  greater  cost  for  road  construction  than  that 
required  by  the  local  by-laws.  With  .suclrguarantees, 
it  might  confidently  be  exijected  that  all  local  autho- 
rities would  be  willing  to  fall  into  line  and  carry  out 
by  town-planning  schemes  the  conclusions  of  the 
conference. 

MR.     long's    reply. 

Mr.  Long,  in  reply,  said  the  situation  really  turned 
upon  one  question,  and  one  question  alone.  When 
the  conference  met  a  short  time  ago  with  a  view  to 
adopting  their  report  he  called  attention  to  the  great 
changes  which  had  taken  place  since  they  had 
embarked  on  their  work,  and  if  what  he  then  said 
was  true,  it  was  still  more  true  at  the  present  time. 
They  were  obliged,  all  of  them,  whether  in  the  Govern- 
ment or  out  of  it,  to  think  solely  of  the  war  and  its 


-ui-ci'ssfiil  prose<  iition  as  the  one  object  of  their  lives, 
li  was  almost  impossible  to  find  time  adequately  to 
discuss  these  problems  with  their  advisers,  and  to 
give  anything  like  [)ro[ierly  considered  replies.  The 
si  rain  of  work  connected  with  the  iirose<'iition  of  tlie 
war  liMik  the  whole  of  their  time  and  strength,  and 
he  was  not  ashamed  to  say  there,  as  he  had  said  in 
the  House  of  Commons,  that  until  they  could  see  more 
il.iylight  than  they  saw  at  present  with  regard  to  the 
termination  of  the  war,  he  regarded  himself,  as  a 
public  servant,  as  bound  in  honour  and  duty  to  give 
all  the  time  and  strength  he  had  got  to  war  work,  and 
let  anything  else  stand  on  one  side,  at  all  events  for 
the  [ire.-;ent.  They  were  all  agreed  that  it  was 
(lesrable  to  have  great  arterial  roads  .serving  the 
trattic  in  and  out  of  London,  and  that  these  roads 
should  be  made  on  more  common-sense  and  definite 
principles  than  in  the  old  days,  and  that  regard 
should  be  had  not  merely  to  the  utility  of  the  .-;cheme 
as  a  means  of  transit  and  transfjort  for  the  countr.y 
generally,  but  to  the  work  of  town-planning,  and,  as 
far  as  possible,  to  the  amenities  and  aesthetic  beauty 
Ol'  the  various  jiarts  of  the  country  in  which  they  were 
situated.  They  had  first  to  consider  the  legislation 
that  would  be  necessary  to  give  the  admirable  results 
of  the  conference  the  push  which  they  required. 
Before  the  Government  could  make  any  statement  on 
that  side  of  the  question,  it  was  surely  necessary  to 
ask  themselves  what  position  they  were  in  to  give  any 
guarantees  at  all.  What  this  really  meant  in  the  long 
run  was  money.  It  all  came  hack  to'  a  guarantee 
which  would  be  estimated  in  terms  of  mone.v.  He 
had  warned  the  conference  before  that,  as  things  were 
Dow.  it,  was  impossible  fur  the  Government  to  forecast 
uhal  money  wmild  be  available  when  the  war  was 
over.  Even  if  the  Government  could  find  the  money, 
it  would  be  impossible  to  expend  it  when  labour  was 
wanted  for  other  work  of  a  more  pressing  character. 
What  he  had  to  do  was  to  find  scmie  machinery  by 
«hicli  they  could  avoid  the  labours  of  the  conference 
being  in  vain,  and  be  able  to  take  some  step  in 
advance  when  peace  came.  All  lie  thought  he  could 
do  at  the  moment  was  to  ask  Sir  George  Gibb,  as 
head  of  the  Road  Board,  to  examine  the  .scheme  of 
arterial  roads  at  which  the  conference  had  arrived, 
and  to  re[)ort  as  to  the  relative  imjiortance  of  the 
different  jiroposals.  He  was  afraid  there  was  no 
iiiunediate  prospect  of  tlie  realisation  of  the  hopes 
which  the  conference  entertained,  and  which  they  all 
shared,  but  as  any  guarantee  which  might  l>e  given 
to  them  must  be  dejiendent  on  the  jirovision  of  funds, 
he  thought  it  was  all  that  could  be  done  at  the 
moment.  There  were  other  ])ublic  ni^eds  which  had 
been  hindered  in  the  most  lamentable  way  by  the 
war.  aiul  he  did  not  hesitate  to  say  that  if  he  was 
Minister  there  at  the  termination  of  the  war  it  would 
be  his  duty  to  advise  the  Government  that  the 
first  call  upon  Government  funds  ought  to  be  for  the 
provision  of  housing  for  their  people  in  the  country, 
and  for  sanitation  and  water  siipjily,  without  which. 
of  course,  bousing  was  of  little  value. 


Cardiganshire     Roads:     A     Committee's     Report. — 

Cardiganshire  County  Council  have  approved  the 
report  of  the  Northern  Roads  Committee,  in  which  it 
was  suggested  that  steps  should  be  taken  to  prevent 
peiiiianent  buildings  on  the  roadside  making  it  diffi- 
cult in  future  to  wideji  Voads,  and  that  by-laws  for 
that  jmrpose  should  be  drawn  uj).  Roads  where  traffic 
i>  cx(e|itionally  heavy  were  too  narrow,  and  steps 
should  be  taken  gradually  to  bring  all  roads  to  a 
luinimuiu  width  of  20  ft.,  es])eoiall,y  at  corners.  North 
Wales  road  metal  should  be  used  freely,  and  an 
attempt  should  be  made  to  discover  local  stone  of 
better  quality.  The  committee  were  favourably 
iiu|uessed  with  the  organisation  of  workmen  on  the 
niu'thern  section.  Some  of  the  workmen  were  not  of 
the  tyjJe  the  council  could  demand,  in  view  of  wages 
paid  and  regular  employment.  The  fact  that  the 
same  wages  were  given  to  all  men  did  nut  attract  the 
best  type  of  men,  as  the  standard  of  work  was 
necessarily  lowered  to  that  of  the  least  capable  work- 
man. The  same  amount  of  work  could  not  be  expected 
from  a  man  of  seventy  as  from  one  of  thirty  or  forty, 
but  all  were  paid  the  samti  wage.  There  was  a  lack 
of  active  supervision,  owing  to  the  surveyor  having  a 
large  district  and  a  considerable  amount  of  office  work 
to  do.  The  surveyi>r  should  be  relieved  of  office  work 
as  far  as  jiussible,  and  should  spend  the  whole  of  his 
time  on  the  ioad>.  In  some  places  workmen's  houses 
were  inconveniently  situated  in  relation  to  roads  under 
their  charge.  The  council  should  purchase  or  hire 
more  convenient  cottages. 
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Law  Notes. 

Edited    bv    J.    B.    REIGNIER    CONDEK,    Solicitor   of    the    Supreme    Court. 


The  Editor  will  be  pleased  to  answer  any  Questiona  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  u-ritt^n  legibly  on  foolscap  paper, 
on  one  side  only)  should  he  addressed  to  "  The  Law  Editor." 
at  the  oBice  0/  The  Scktfvof..  accompanied  by  the  writer  s 
name  and  address,  bvt  correspondents  who  do  not  wish  their 
names    to    be    published   should    also   furnish    a    "  noin    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  u^. 
distinctive  words  as  noma  de  plume.  The  letter  X,  com 
btnattons  such  as  X.Y.Z.,  and  words  such  as  "  eDgineer  ' 
and  "8urvey<r,"  th.>uld  never  be  used. 


Huii.hiNi^  l.LNK. — '■  II.  F."  write-.:  I  shoulil  br  v.vy 
i;l;nl  to  nicivi-  vimr  advio  ii|iiin  tin-  fdllowiiit;  inallir: 
A  plan  wa>  submitted  to  tlu-  cuuiicil  for  a  rosidciicc  in 

a  road  now  being  built  \i|i  and  known  as  V .\v<'nMi>. 

Tllo  proposiil  house  A  was  sliowii  on  the  block  plan 
ill  liin-  with  the  adjoinini;  liouse  B.  A  note,  how- 
ever, was  added  to  the  plan  by  the  owner,  stating  that 
lu'  desired  to  bring  out  his  house  .A.  in  line  with 
hous»'s  C  lower  down,  and  divided  from  .V  ami  H  bv 
a  side  strtx-t,  and  claimini: 
objection  could  be  raised  in 
reporting  to  my  conimittir, 
of  frontage  of  the  proposed 
1;,  an<l  not  by  C.  but  1  ai 
the     council     luis    ever     <lci 


;is.he  also  owned  H,  no 
■gard  to  that  house.  In 
recommend  that  the  line 
iiuse  A  was  governed  by 
not  yet  certain  wlu-tlur 
itelv    lixe<l     the     line     of 


frontage  upon  any  plan  in  regard  to  this  road.  I  am 
of  opinion  that  the  mailer  is  governe<l  complelelv  by 
M-c.  ;i  of  the  Public  Healtli  (liuildings  in  Str.vls)"Ac|", 
l.-^Sf*.  The  council  have  a  private  Act  of  Parliami-nl 
(1914),  in  which  it  stales,  sec.  (32  (1):  -Where  any 
street  or  road  in  the  district  reparable  by  the  in- 
habitants at  large  is.  in  the  opinion  of  the  council, 
narrow  or  inconvenient,  or  without  any  sutti<-iently 
regular  line  of  frontage,  cpt  where,  in  their  ojiinion, 
it  is  nei-essary  or  desirable  that  the  line  i>f  frontage 
should  be  altered,  the  coum(  il  may  from  time  to  time 
prescribe  and  define  what  shall  thereafter  be  the  line 
of  frontage  to  be  observed  on  either  side  of  such  street 
or  road.  •  The  luie  \vlii(  li  in  any  case  the  council 
propose  so  to  |)rescrib»-  and  define  shall  be  ilistinclly 
marked  and  shown  on  a  plan  to  be  signed  by  the 
chairman  of  the  coum-il.  or  by  the  clerk,  and  depositid 
with  the  snrvejor,  and  sui  h  plan  shall  be  at  all 
reasonable  times  thereafter  open  for  the  insj)ection  of 
the  public  without  charge  ami  one  month  at  least 
before  the  council  formally  presciibe  and  define  the 
line  they  shall  give  notici'  111  writing  of  the  deposit  of 
the  said  plan  to  every  owmi-  interested  whose  name 
<ind  address  they  can  ascertain,  and  in  cases  where 
such  name  and  address  cannot  be  ascertained  by 
affixing  such  notice  to  or  on  the  premises.  No  lU'W 
building,  erection,  excavation,  or  obstruction  (ln'iiig 
of  a  permanent  character)  shall  be  iiiaile  nearer  to 
the  centre  of  the  str<-el  or  road  than  such  line,"  1 
should  be  very  glad  to  b.ivi'  your  advice  upon  this 
ipu'slion,  and  to  know  wlu-tlur  you  consider  the  owihm- 
should  adhere  to  tlu'  line  of  frontage  fixed  by  li. 

t'nle^^  tfie  council  liave  pr-enciiljed  ami  detiiied  a  tinildiiii; 
line  iimler  tlie  power  siveii  liv  their  private  .\ct  tlie  case 
is  governed  b.v  the  Piililie  Ileiiltii  {Buildin-s  in  StieetM)  Act. 
1H»8.  sec.  :i.  I'lider  that  Act  the  proposed  house  A  cannot 
lawfully  he  liroUKlit  forward  without  the  consent  of  the 
councili  beyond  the  front  main  wall  of  the  house  on  ,iili,r 
t^ide  thereof.  Jt  appears  fi-inii  the  plan  that  the  houses  on 
the   two   sides    of    A    are    B    and    C.      It    i.s    clear,    therefore. 

in    my    opinion,    that    it    would    he   a    eontraventi f    the 

Act  to  hriUK  A  forward  (without  the  consent  of  the  conncili 
lieyond  the  front  main  wall  of  ritlier  B  or  C;  see  Andrr^Dii 
V.  Itirlntrdf  <70  .T.l'..  2:111.  Ami.  inasmuch  as  C  is  further 
forward  than  B.  the  latter,  in  eHect.  seta  the  line  for  A. 
The  ownership  of  B  has  notlimn  to  do  with   the  qnestion. 


('o.\IBI\EU    DHAI.NAGK  :    Fl.oODIXG.^ — '11.  H."     writes; 

I  would  be  greatly  obliged  if  you  will  kindly  answei- 
me  the  following  questions  in  tire  statement  below  as 
to  who  has  the  respoiisibiiity  of  drain  and  drainage 
from  house  and  shoji  property  as  is  in  my  case — viz.  : 
I  am  the  owner  of  three  houses  and  shops  built  about 
thirteen  years  ago  and  planned  by  the  architect  who 
is  now  surveyor  to  this  i  uuncil.  A  new  sewerage 
scheme  was  carried  out  about  eight  years  ago  and 
proper  connections  made  to  the  main  sewer.  Duiing 
the  last  two  years  a  colliery  village  of  about  2 1. 'J 
houses,  with  water-closets,  has  been  elected,  and  the 
greater  part  of  the  sewerage  and  rain-water  off  this 
newly  paved  area  has  been  conne<ted  into  the  same 
main  sewer. as  my  property.  The  conse(|uence  is  that 
when  there  is  a  fairly  heavy  rain  the  main  sewer. 
which   is  a  !)-iii.   one.  gets  choked  up  lliruugh  having 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  slack  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re  -  drawing  or  amendment.  Unless  these  conditions 
ire  complied  with  we  cannot  undertake  to  reply  to 
queries. 


lo  take  the  extra  :unounl  from  all  these  new  houses, 
:iiid  therefore  backs  up  my  drains  and  floods  the  yard 
and  lious»'s.  f|  has  oci-iined  twice  during  the'last 
(liree  months,  causing  great  loss  and  inconvenieni'e.  I 
am  given  to  understand  that  the  onus  of  blame  rests 
on  nie.  and  not  on  the  council.  These  being  three 
houses  belonging  to  oiu'  owner,  does  it  make  my  drain 
:i  sewer,  and  under  the  responsibility  of  the  local 
authority?  The  trouble  has  only  arisen  since  thes<' 
houses  have  Iuhmi  erected,  as  the  property  was  only 
once  before  flooded,  that  being  on  the  occasion  of  a 
\eiy  exceptional  thunderstorm,  when  the  streets  were 
seveial  fiH't  (U'ep  in  water. 


the 


Dinhii 


"d  dr 


liocal  (1.) 


V  oinnio 

liairahh-    hy   the    local    a 

Md.v  to  the  failure  of  the  council  to  i.rovide  sufficient 

ly    ri-ined.v    is    to    make    a    complaint    to    the 

rnnieni  Hoard  under  sec.  '2Hi)  of  the  I'nhlu-  Health 
.\cl.  ifi,;,.  See  llnhiiisnii  V.  II  „r;,/io;(ioi  i\,rii<,ri\t inn  (1H97 
1  U.B,.  (;i;ii.  in  which  the  facts  were  somewhat  similar  to 
those  in  the  present  case.  Hut  if  the  tlooihntr  is  attriliiitahle 
to  something  actually  done  hv  the  council,  an  action  for 
damages  could  he  maintained.  See  niiitliehl  v.  Hinlmii 
.turl.hiiKl  Vrlnut  Disln.l  f,,„iuil  tTimef.  Novemher '22.  18!17l. 
Ill  that  ease  a  sewer  was  hadly  constructed,  liaviiif;  defective 
joints.  The  council  partially  repaired  it,  hut  did  not  open 
the  whole  ot  it,  and  water  escaped  from  it  and  damaged 
tlie  planitiffs  hoirses,  and  it  was  held  that  the  council  had 
heen  guilty  of  "  misfeasance,"  and  damages  were  awarded 
to  the  plaintiff. 


culvc 
line, 
culve 
take 
choki 
foiiiu 
givin 
const 


MhiNKii  Dkainaue,— "  Vectis  "  writes:  Properties 
:ed  A  to  1';  on  attached  [ilaii  drained  into  a  stone' 
•It    laid    in    jiassage,    as    shown    in    double   dotted 

from  street  to  discharge  into  the  river.  The 
■It  had  a  "dead  end"  at  the  street,  and  did  not 
storm-water  from  the  street.  The  culvert  became 
ed  and  caused  a  nuisance,  and  upon  testing  was 
1  to  be  defective.  The  local  authority,  without 
g  notice  to  the  owners  or  occupiers,  entered  and 

iicleil   ,-i    new   single  drain,    and  connecti'd    it   to 
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their  main  sewer  in  stretl,  and  connected  iiii  pidperties 
K  to  E  with  the  new  diain.  The  jiroperty  A  was 
allowed  to  remain  connected  with  the  stone  culvert. 
(I)  Can  the  local  authority  now  recover  cost  of  works 
from  owners  under  sec.  -17  of  the  Public  Health  Act, 
1X7"),  on  the  grounds  that  the  stone  culvert  was  an 
"  unsealed  cesspit"?  (2)  Was  the  stone  culvert  "a 
sewer,"  the  Public  Health  .\iiiendment  Act,  1890,  being 
in  force?  (.S)  Can  local  authority  recover  cost  under 
any  other  section  ? 

(1)  No,  T  think  not.  (21  Ves,  in  ui.v  opinion.  But,  even 
assuming  that  it  was  a  "single  private  drain."  within  the 
meaning  of  sec.  19  of  the  Act  of  1890,  that  section  would 
not  apply,  inasmuch  as  the  houses  were  not  connected  hy 
the  culvert  with   a  public  sewer.     (3)   No.   f  think  n<it. 


Hjohway  :  Projecting  Covers.  —  "  Projecting 
Covers  "  writes  :  I  shall  be  glad  of  your  opinion  on 
the  following  :  The  local  authority  as  the  water  autho- 
rity have  laid  water  mains  in  streets  which  have  been 
laid  out  by  private  enterprise,  but  have  not  yet  been 
taken  over  by  the  local  authority.  Certain  covers  to 
valves  and  hydrant  boxes  are  projecting  an  inch  or 
so  above  the  surface  of  the  roadway,  owing  to  the 
wearing  away  of    tile    gravel    around    such    covers  or 
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through  the  sinking  of  the  road  surfaces,  or  possibly 
from  a  combination  of  both  causes.  The  covers  are 
in  good  condition,  and,  are  as  originally  put  down. 
Is  the  local  authority,  as  the  water  authority,  •  liable 
to  keep  tlio  covers  at  the  level  of  the  road  surface  by 
raising  or  lowering  them  from  time  to  time,  or  are 
the  owners  of  the  I'oadway  liable  to  keep  the  road 
surface  level  with  the  covers?  Would  your  opinion 
be  the  same  in  the  case  of  manhole  covers  on  sewers 
not  taken  over  by.  the  local  authority  ? 

In  my  opinion,  assuming  that  the  covers  to  the  valve  and 
hydrant  boxes  were  properly  constructed,  and  are  not  out 
of  repair,  the  local  authority  are  not  liable,  as  water  autho- 
rity, to  raise  or  lower  them  from  time  to  time,  to  keep 
them  level  with  the  road  surface;  nor,  upon  the  like  assump- 
tion, are  they  liable,  as  sewer  authority,  with  respect  to 
the  manhole  covers.  I  would  point  out,  however,  that  (with 
the  exceptions  mentioned  in  sec.  13  of  the  Public  Health  Act. 
18751,  all  sewers  vest  in,  and  are  reparable  by,  the  local 
authority,  and  manholes  are  part  of  a  sewer.  See  Swanston 
V.  Twickcr.ham  Local  Hoard  (1879,  11  Oh.D.,  838).  The  owners 
of  the  soil  of  the  roadway  are  not  liable  to  keep  the  i-oad 
surface  level  with  covers  of  any  description,  unless  they 
are  liable  to  repair  the  road  ratione  tenuris,  in  which  case 
they  are  bound  to  keep  the  road,  as  dedicated,  itt  such  a 
state  as  to  be  safe  for  ordinary  traffic. 


Salary. — "Celery"  writes:  An  official  commenced 
his  duities  on  October  1st,  the  agreement  being  that 
the  salary  should  be  paul  c|uarti'rly.  On  December 
29tli  (Christmas  quarter)  ]»■  was  paid  8G/365ths  of  the 
yearly  salary,  and  on  ilurch  2otli  (Lady  Day),  June 
24th  (Mid.summer),  and  September  29th  (Michaelmas) 
following  he  was  paid  a  quarter  of  the  annual 
salary.  Was  the  first  payment  in  order,  or  should 
it  have  lieen  for  only  one  day  shoi-t  of  the  quarter, 
the  previous  quarter  day  being  September  29th  ? 

In  the  absence  of  any  stipulation  to  the  contrary,  I  think 
the  salary  would  be  payable  by  four  equal  instalments  at 
the  expiration  of  three,  six,  nine,  and  twelve  months 
respectively  from  the  date  on  which  it  was  agreed  that  the 
service  should  comniencc.  It  the  service  was  to  commence 
on  October  1st,  thei],  mi  tin.  al)sence  of  any  such  stipula- 
tion, the  first  quarti-ilj  instalment  would  be  payable  on 
January  1st  followuis ;  a  f  ruL-tional  payment  of  less  than 
one-fourth  of  the  year's  salary  would  not  be  in  order. 


Ownership  or  Trees  on  Road  Wastes. — "H.  G." 
writes:  I  should  be  very  much  obliged  if  you  would 
k'lidly  let  mc  know  to  whom  the  trees  on  road 
wastes  )>elonj2'.     Is  it  the  lord  of  the  manor? 

As  a  [;c'iiei-al  rule  trees  on  road  wastes  belong  to  the 
owner  nf  the  soil  iwIid  will  usually  be  the.  owner  of  the 
adjoining  laudi.  See  Ttirnrr  v.  Bingwood  Highway  Board 
(L.R.,  9  Eq.,  4181.  Wastes  adjoining  main  reads  vest  in  the 
county  council,  under  sec.  11  iB)  <if  tlie  Lm-al  G<ivernmeiit 
Act,  1888,  if  thev  are  actuallv  part  .if  the  limhway,  Init  not 
otherwise.  See  C'lrti!!  y.  (i.'sfcrni  (UihiUii  Cnnncil  [la  Ch.I).. 
504). 


THE   OUTLOOK   FOR   BRITISH    ENGINEERS 
IN   CANADII. 


I'liit/inperinr/  New.i,  of  New  York,  after  quoting 'in 
its  issue  of  September  28th  our  "  Minute  "  of  August 
2i)th  on  the  above  sub,iect,  comments  as  follows:  — 
It  may  be  well  to  warn  British  engineers  not  to 
look  to  Canada  as  a  field  for  eniployment:  but  the 
reasons  might  have  ln'iai  nidiv  ananati'ly  stated. 
Although  some  of  tlir  .itirs  m  Wi'  t.rn  Canadti 
went  too  fast  and  far  in  imuucip.il  uxpi  iiditiiru, 
and  particularly  in  real  estate  booming  before  the 
war,  and  while  all  of  them  have  been  sacrificing 
men  and  money  and  curtailing  municipal  and  other 
civil  expenditures  during  the  war,  it  is  jirobtible 
that  Canadian  municipalities  as  a  whole  will  resinne 
the  construction  of  public  improvements  on  a  large 
scale  soon  after  the  war  ends.  By  far  the  larger 
part  of  the  engineering  work  involved  will  naturally 
and  properly  be  done  by  Canadian  engineers. 
These  men  are  destined  to  harvest  most  of  the 
jikuns — and  the  lemons  also.  A  few  consulting 
enga.aements  will  doubtless  come  to  engineers  in 
the  United  States,  but  our  British  contemporary  is 
far  afield  in  its  supposition  that  all  the  l>est  engage- 
ments and  large  fees  go  across  the  international 
boundary.  WTiat  is  more  natural  than  that  engi- 
neers of  Canada,  and  of  the  United  States  should  be 
given  preference  over  those  of  Great  Britain,  when 
the  first  are  on  the  spot  where  the  work  is  to  be 
done ;  the  second  are  next  at  hand,  while  the  third 
are  a  long  ocean  journey  away  ?  As  to  it  being 
"  generally  held  that  American  methods  and  ideas 
are  best  suited  for  Canada,"  this  is  so  obviously 
in  accord  with  the  facts  as  to  leave  no  need  what- 
ever that  the  "  belief "  should  be  "  sedulously 
fo.stered  by  interested  Americans." 
It  will  be  seen  that  our  contemjwrary  confirms  our 
main  statement,  though  it  differs  on  minor  issues  as 
to  the  whv  and  wherefore. 


ROAD  MAINTENANCE  IN  WAR-TIME. 


A  COUNTY  COUNCIL'S   APPEALS. 

Appeals  by  the  Somerset  County  Council  for  men 
engaged  on  main  road  work  occupied  the  attention 
of  the  Somerset  Appeal  Tribtmal  at  Taunton  on 
Saturday.  The  council  sought  conditional  exemi^tion 
for  George  Forward  Norris  (27).  married,  divisional 
road  surveyor  in  the  Long  Ashton  division;  William 
George  Perry  (26),  single,  of  Barrow  Gurney,  foreman 
of  a  steam  rolling  gang;  and  Oliver  Flook  (31), 
mai'ried,  of  Nailsea,  road  foreman,  all  passed  for 
general  service. 

Mr.  F.  W.  Bishop,  of  Bridgwater,  for  the  council, 
said  the  Long  Ashton  division  was  the  only  one  in  the 
county  where  the  roads  were  kept  in  repair  by  direct 
labour  under  the  council.  Of  all  the  distiiet  sur- 
veyors Norris  was  the  only  one  the  inilita'v  hail 
endeavoured  to  take,  all  others  wlm  iiM|iniiil  il  lia\  iii.i; 
been  granted  iconditional  exeiii]il  imi.  ( 'iiiiihliniiaL 
exemption  had,  in  fact,  been  granted  Norris  by  the 
Weston-super-Mare  local  tribunal,  but  had  since  been 
withdrawn  on  the  application  of  the  military  repre- 
sentative. Traffic  in  the  Long  Ashton  division  was 
exceedingly  heavy,  and  the  expenditure  on  road 
maintenance — £196  per  mile — was  the  highest  in 
Somerset.  Much  work  was  being  done  in  conjunction 
with  the  Road  Board,  and  it  would  take  twelve 
months  to  flihsh  what  the  council  had  undertaken  to 
do.  They  could  not  possibly  do  without  a  divisional 
surveyor. 

Mr.  Folland,  acting  county  surveyor  for  Mr.  Stead, 
who  is  on  service  in  France,  stated  that  of  the  ordi- 
nary staff  of. eight  in  the  office  he  was  the  only  one 
left,  and  he  had  been  medically  rejected.  Mr.  Norris 
was  a  fidly  qualified  and  very  comijetent  road  sur- 
veyor. 

Colonel  Kirkwood,  chairman  of  the  Comity  Works 
Committee,  supported  the  apjjeals.  He  said  he  had 
served  forty  years  in  the  Royal  Engineers,  and  was 
the  military  representative  at  one  of  the  Bath 
tribunals.  The  roads  ih  the  Long  Ashton  division 
had  to  be  entirely  reconstructed  to  bear  the  heavy 
traffic  from  Bristol.  He  con.sidered  that  Norris  was 
doing  better  national  service  by  continuing  his  road 
work  than  he  could  do  as  a  privtite  in  the.  Army. 

Mr.  Marsh:ill  (military  repieseiitative  to  the  Weston 
Triliunal):  Is  it  not  a  question  dt  wages.'  There 
must  be  men  over  41,  practically  retired,  who  wotild 
be  willing  to  take  on  this  work. 

Colonel  Kirkwood:  They  are  all  busy.  I  am  a 
great  deal  over  70,  and  yet  I  am  as  busy  as  I  can  lie. 
If  you  offered  me  £.1.000  or  £10.000  a  'year,  I  eould 
not  take  on  any  more  work. 

After  consultation,  the  chairman  (Judge  Lindley) 
said  the  cases  were  diflficult  ones,  because  they  must 
maintain  the  roads.  With  regard  to  Norris,  they 
could  not  help  saying  that  it  was  important  to  get  a 
man  of  his  age  into  the  Army,  it  it  were  possible  to 
do  so  without  detriment  to  the  national  interests. 
They  did  not  think  it  would  be  easy  to  replace  him, 
hut  the  ditiii  iilty  of  finding  a  substitute  might  be 
gut  over  if  the  salary  were  made  higher.  They  pro- 
posed therefore  to  exemi)t  him  for  three  months,  to 
give  the  county  council  an  opportunity  for  making 
further  efforts  to  find  a  substitute.  Flook  would  be 
exempteil  to  Di'ieiiilier  28th,  and  no  other  application 
to  be  math  hir  him  without  special  leave.  The 
ajipeal  for  Perry  was  adjourned  for  a  fortnight,  to  see 
if  a  substitute  named  Williams,  whose  api^lication 
was  coming  before  the  local  tribunal,  secured 
exemption. 

During  the  hearing  of  the  appeals  Colonel  Kirk- 
wood said  he  had  received  a  letter  from  the  Road 
Board  asking  him  to  confer  with  the  county  surveyor, 
and  bring  him  up  to  London  for  a  conference,  with 
a  view  to  remaking  the  roads  to  meet  the  extra- 
ordinary traffic  expected  as  soon  as  the  war  was  over. 


The  War  and  Contracts. — At  the  last  meeting  of 
the  St.  Thomas  Rural  District  Council  an  opinion  was 
expressed  by  INIr.  Harris,  a  councillor,  that  the  penalty 
under  which  road  contracts  were  entered  into  should 
be  enforced  in  those  cases  in  which  the  certrfic.'ites 
were  withheld.  The  surveyor,  Mr.  J.  Bray,  pointed 
out  that  under  present  conditions  the  cout  i  artms  w.ac 
unable  to  get  the  material.  Mv.  Harris  tlimight  t  he 
war  was  being  made  to  answer  for  a  lot  of  sins.  He 
was  an  employer  of  labour  and  managed  to  fulfil  his 
contracts.  The  surveyor  was  requested  to  bring  up  a 
rerjort  oir  the  matter. 


NovtMBKK  ;i.  ir<U). 


AND  COUNTY   ENGINEER. 


413 


Municipal  Viork  in  Progress  and  Projected. 

The   Editor   invites   the   co-opi  ration   ol   Surtbyor   readers    with  a  view  to   making   the   inlormation   given  under   this 
dead  as  complete  and  accurate  as  possible. 


The  following  are  amoii<;  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
daring  the  present  week.  Other  reports  will  be  found 
on  our  •■  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Barking  U.D.C. — Preliimnaiy  sketch  phins  for  tiie 
(iroposed  new  libraiy  buildings  were  approved  gene- 
rally, and  ordered  to  be  forwarded  to  the  Carnegie 
trustivs. 

Batley  T.C. — A  committee  has  been  instructed  to  go 
into  tile  question  of  the  provision  of  premises  for  use 
as  a  disinfecting  station.  The  Watch  Committee 
recommend  that  the  borough  surveyor,  Jlr.  ().  J. 
Kirby.  should  prepare  a  report  on  the  condition  of  the 
public  baths. 

Brighton  T.C. — The  H.altli  Committee  recommend 
the  construction  of  two  dining-rooms  at  the  sanatorium, 
at  an  estimated  cost  of  i"2-50. 

Cardiganshire  C.C. — Damage  which  was  estimated 
at  £.50  having  been  causf^l  to  Brithdir  Bridge, 
Rliydlewas,  by  a  traction  <iigine,  the  surveyors  were 
instructed  to  examine  all  bridges  with  the  view  of 
placing  warning  notices  upon  them. 

Erith  U.D.C. — It  is  proi>osed  to  construct  a  shelter 
for  tramway  passengers  in  Walnut-road. 

Grimsby  T.C. — A.  tubeicuhisis  dispensary  and  chil- 
dren's clinic  is  to  be  built  at  the  municipal  hall,  at  an 
estimated  cost  of  £840. 

Jarrow  T.C. — Plans  arc  Wing  prepared  for  a  chil- 
dren's cleansing  station. 

Luton  T.C— The  Electricity  Committee  propose  to 
convert  the  test-room  at  tlie  electricity  works  into  an 
(ifTice.  and  to  provide  a  temporary  test-room  at  a  cost 
i.f  t;2iwi. 

Maidstone  T.C. — At  a  meeting  of  the  Education 
Committee,  Mr.  Egerton  Martin  raised  the  question 
whether  there  was  a  suflfici<'ncy  of  fire  extinguishing 
appliances  in  the  elementary  schools,  and  on  his  sug- 
gestion the  matter  was  rcfened  to  the  School  Manage- 
ment Sub-Committee. 

Newton  Abbot  U.D.C. — The  choice  of  a  site  for  a 
proposed  >laughter-house  lias  been  referred  to  the 
Sanitary  Coinmittee. 

HOUSING    AND    TOWN    PLANNING. 

Lanarkshire  C.C.  Att'ii;ion  was  drawn  at  the 
Middle  Ward  District  Cummittee's  meeting  to  the 
scarcity  of  workmen's  dwellings  in  the  district,  and  it 
was  stated  that  the  matter  would  receive  the  atten- 
tion of  the  Housing  Coinmittee. 

MOTOR  TRANSPORT. 

Aberdeen  T.C. — A  subcommittee  have  been  asked  to 
consider  the  jmrchase  of  an  electric  coal-tipping  wagon 
for  the  electricity  works. 

Dewsbury  T.C. — The  coriioration  are  recommended 
to  pun  hase  a  motor  vehicle  for  haulage  purposes. 

Golcar  U.D.C. — Inquiry  is  being  made  as  to  the  price 
of  a  steam  motor  wagon. 

Leeds  T.C. — The  corporation  has  decided  to  add  to 
its  fire  brigade  motor  equipment,  and  has  accepted 
the  tender  of  Messrs.  MeiiTweather  &  Sons,  of  London, 
for  the  supply  of  a  petrol-motor  fire  engine,  fitted  with 
"  Hatfield  "  reciprocating  jiump.  The  full  pumping 
power  of  the  engine  will  be  400  gallons  per  minute, 
but  a  3f>gallon  water-tank  will  also  be  provided,  from 
which  the  pump  can  draw  a  supply  immediately  on 
reaching  the  scene  of  outbreak,  so  as  to  throw  a  small 
jet  for  "  first-aid  "  work.  AiTangements  will  also  be 
made  to  carry  a  fire  escape  already  in  the  brigade's 
possession,  and  ample  accommodation  will  be  pro- 
vided for  firemen,  hose,  and  gear.  The  typo  of  engine 
selected  is  a  great  favourite  with  Yorkshire  brigades, 
having  been  adoptetl  by  Doncaster,  Huddersfield, 
Middlesbroufh,  Harrogate.  Shipley,  Malton,  Stanley, 
C>ssett.  Ripon,  Selby,  among  other  towns. 

London  C.C— The  offer  of  Leyland  Motors  (1914), 
Limit<'d,  has  been  accepted  for  the  supply  of  two 
motor  fire  engines  at  the  price  of  £907  each. 

Margate  T.C — Subject  to  a  loan  being  sanctioned 
for  the  purpose,  it  has  been  agreed  to  purchase  a  motor 
fire  engine,  at  a  cost  of  £1,165. 


Pudsey  T.C— A  di-cision  has  been  reached  to  [uii- 
rhase  a  motor  fire  engine  and  appliances. 

Stoke  -  on  -  Trent  T.C  —  The  town  council  have 
approved  the  recomnu-iHlat  ion  of  the  Watch  Committee 
(o  purchase  a   motor   (ir<-  ciii^'ine. 

PARKS    AND    OPEN    SPACES. 

Morpeth  T.C— The  Countess  of  Carlisle  has  made 
the  gift  of  a  jiublic  park  to  the  town  council. 

Newton  Abbot  U.D.C— It  has  been  agreed  to  expend 
£50  upon   the  iiiipiovriii.iit    oi   the  bowling  green. 

ROADS    AND    MATERIALS. 

Brighton  T.C— Tin-  Works  Committee  recommend 
repairs  to  the  surface  of  the  roadway  in  a  portion  of 
Queen' s-road. 

Croydon  T.C. — It  has  been  agreed  to  carry  out 
repairs  to  the  tramway  track  in  part  of  Selhurst-road, 
and  also  to  double  the  line,  at  an  estimated  cost  of 
£2,1.56. 

Darlington  R.D.C— With  reference  to  grit  spread- 
ing, tlie  survc-yor,  :\lr.  W.  .1.  Pallister,  stated  that  the 
main  roads  were  done  by  hand,  which  was  a  slow 
process,  but  the  county  council  had  refused  to  bring 
the  gritting  machines.  The  clerk,  Mr.  C.  H.  Leach, 
said  they  asked  the  county  council  if  they  might 
liurchase  gritting  machines  from  them  for  use  on  the 
main  roads,  and  they  said  they  were  not  prepared  to 
sanction  it,  as  if  they  took  the  roads  into  their  own 
hands  thivv  would  need  the  machines.  The  council 
instructed  the  surveyor  to  interview  the  acting  county 
surv<yor  and  endeavour  to  come  to  an  arrangement 
for  the  use.  of  the  machines  on  the  main  roads. 

Hull  T.C. — The  Works  Committee  have  agreed  to 
purchase  for  £;U.'5  a  strip  of  land  from  Pickering 
Park  for  the  purpose  of  widening  Pickering-road. 
Under  an  arrangement  with  Mr.  Pickering,  one-half 
of  the  purchase  money  will  be  spent  in  the  provision 
of  a  pavilion,  bandstand,  and  greenhouse  in  the  park, 
and  the  other  half  will  be  added  to  the  endowment 
fund  of  the  Pickering  almshouses  near  the  park  gate. 
Middleton  T.C. — It  is  proposed  to  pave  part  of 
Manchester  New-road,  at  an  estimated  cost  of  £575. 

Northants  C.C— Tho  county  surveyor,  Mr.  C.  S. 
Jlonis,  has  been  authorised  to  execute  road  works  at 
Weedon  barracks  for  the  military  authorities,  at  an 
estimated  cost  of  £695. 

North  Riding  C.C— The  Highways  and  Bridges 
Committee  reported  that  damage  estimated  at  £2,500 
had  been  causeil  on  a  portion  of  the  Thirsk  and  Ripon 
main  road  by  military  traffic.  The  Road  Board  had 
offered  £500  towards  tho  repairs,  and  the  county 
council  agreed  to  accept  this  sum. 

Shepshed  U.D.C— The  sui-veyor,  Mr.  J.  G.  Foston, 
has  been  instructed  to  get  a  sample  of  "  Presto  AVhite  " 
and  try  it  on  the  kerbs  for  the  dark  nights. 

Tamworth  T.C. — Subject  to  the  sanction  of  the  Local 
Government  Board,  it  is  proposed  to  negotiate  for  the 
purchase  of  the  necessary  land  for  the  continuation  of 
Cross-street  to  Upper  Gungate,  and  make  up  the 
street. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Camborne  U.D.C-  1(  is  proposed  to  provide  £4(X) 
in  the  estimates  for  sewer  extension  works. 

Castlerea  R.D.C. — It  was  complained  that  since  the 
Congested  Districts  Board  had  acquired  certain  pro- 
perties in  Ballinlough  the  sewerage  had  been  neglected, 
and  the  council  have  made  an  order  upon  the  board 
to  carry  out  the  necessary  works. 

Lancaster  R.D.C — Pending  a  larger  scheme  of 
improvement  of  the  sewer  outlet  at  Glasson  Dock,  the 
surveyor,  Mr.  W.  Dixon,  has  been  instructed  to 
jirepare  a  scheme  of  temporary  alterations  to  prevent 
the  tide  backing  up  the  sower. 

WATER,  CAS,   AND  ELECTRICITY. 

Barrow  T.C. — It  is  tlie  intention  of  the  corporation 
to  promote  a  Bill  next  session  to  enable  them  to  take 
more  water  from  their  Duddon  River  supply.  The 
Duddon  waterworks  were  opened  in  1910,  and  the  cor- 
poration had  sought  powers  to  tap  the  river  to  the 
extent  of  o,f)00,000  gallons  per  day.  This  was 
strenuously  fought  by  mining  and  ii'on-smelting  com- 
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panies,  and  local  authorities,  and  lipaiian  owners, 
with  the  result  that  the  allowance  was  made  2,000,000 
gallons,  except  under  cei-tain  cii'cumstances.  Since 
then  the  demands  of  Barrow's  greater  population,  and 
the  enormous  amount  used  at  Messrs.  Vickers,  and 
other  works,  has  caused  a  serious  shortage  ot  water. 
Now  the  corporatioji  desire  to  secure  a  bigger  supply 
from  the  Duddon,  and  are  to  ask  Parliament  for  the 
necessary  powers. 

Bideford  U.D.C.— A  sub-committee  having  reported 
on  the  water  supply,  the  council  agreed  to  open 
communications  with  the  Local  Government  Board  on 
the  subject. 

Bii-minghatn  T.C.— Tlie  Electricity  Supply  Com- 
mittee recommend  that  the  Local  (lovernment  Board 
be  asked  to  sanction  a  loan  of  £6,830  for  plant  and 
works  at  the  Vachells  generating  station. 

Chelmsford  T.C. — The  town  council  on  Monday  last 
decided  to  acquire  by  agreement  the  undertaking  of 
the  Chelmsford  Gas  'Company  for  tK(;,0.j(i,  which  is 
equal  to  £104  for  every  £100  of  the  ronquiny's  stock. 
The  corporation  take  possession  on  .January  1st  ne.xt, 
but  the  purchase  money  will  not  be  paid  until  a  year 
after  the  end  of  the  war. 

Keighley  T.C. — The  Electricity  Committee  recom- 
nu-nd  tlu-  town  council  to  lay  an  extra  high-tension 
cable  in  Cavendish-street. 

Llandudno  U.D.C. — A  sulpliate  of  ammonia  plant  is 
to  be  installed  at  tlic  gaswurk^,  at  an  estimated  cost 
of  £oO(l. 

Luddenden  Foot  U.D.C. — An  intimation  lias  be<'u 
received  that  the  Yorkshire  IClertrir  Tower  Company 
]iropose  to  apjily  for  authority  for  a  ligliting  order  in 
tlie  district. 

Middlesex  C.C— Furl  her  discussion  as  to  paying  Sir 
John  Snell's  account  fin-  .£()9()  for  expert  advice  and 
report  in  relation  to  the  electricity  supply  for  the 
Metropolitan  area  resulted  in  ojiposition  being  with- 
drawn. Several  speakers  expressed  the  view  that  Sir 
John's  report  was  of  the  highest  value  with  a  view 
to  future  |)Ossibiliti<'s,  and  Aldennan  Bigwood  said  he 
knew  that  the  L(Uid<in  County  Council  had  paid  ten 
times  as  niucli  for  similar  expert  advice. 

Redruth  U.D.C. — Complaint  was  made  by  members 
that  the  council  were  |)aying  the  Urban  Electric 
Supply  Ccunpany  £374  a  year  for  ligliting' and  getting 
very  little  light.  It  was  argued  by  a  iiieiiiber,  how- 
ever, that  they  had  been  very  liberally  treated  by  tlie 
conijiany,  as  they  had  been  let  off  a  sum  tliey  were 
legally  biuiiid  to' pay.  'Hie  Lighting  Coimnittee  were 
instructed  to  see   wlial    could   be  (l.ni*'. 

Stockton  T.C— It  is  proposed  lo  cany  out  extension 
wi>rks  at  the  gaswcu'ks,  at  an  estimated  cost  of   £L~"0. 

Wimbledon  T.C. — The  Board  of  Trade  are  being 
asked  to  sanction  a  scheiiu'  tor  the  supply  of  electrical 
energy  to  Cuddinglou. 

MISCELLANEOUS. 

Ayr  T.C. — It  was  repoit<'d  that,  the  revenue  of  the 
tramways  for  the.  past  financial  year  was  £19,285,  an 
increase  of  £l,.'i00.  The  result  of  the  year's  working 
was  a  deficit  of  £1(3,  which  was  paid  out  of  the  reserve 
fund,  which  now  stands  at  £4.(i32.  There  are  thirty- 
two  women  in  tlie  service,  and  twimty  of  tliem  have 
been  trained  as  drivers. 

Lindsey  C.C. — The  council  at  tlu'ir  meeting  recently 
[lassed  a  resolutimi  unanimously  in  favour  of  the 
adoption  of  the  decimal  system. 

Warwickshire  C.C.  —  The  c(unii'il  have  adopted  a 
reconiniendatioii  of  the  Roads  and  Bridges  Committee 
to  grant  a  war  bonus  of  .'is.  per  week  to  each  of  the 
inspectors  (all  of  whom  are  married  men)  and  Is.  V'er 
week  for  each  child  under  fourteen.  The  comm.ittee 
also  made  reference  to  the  increased  travelling  expenses 
of  the  inspectors — who  at  present  pay  these  expenses 
out  of  their  salaries — and  in  view  ot  the  higher  cost 
of  petrol  and  horse-keep  recommended  the  payment  of 
£10  per  annum  to  <ach  of  the  ins])ectors  towards  their 
travelling  expenses,  which  the  council  also  agreed  to. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


County  Officials'  Petrol  Allowances. — The  executive 
eoiiiicil  have  deeiiled  to  iiive  their  suppoil  to  tbi>  fol- 
lowing resolution  received  from  the  SoiiierMt  Cniiiity 
Council:  "That  the  County  Councils  A.->(K-ia1ioii  Ik 
requested  to  iuipress  upon  the  Local  Goveriinient 
Board  and  the  Petrol  Control  Coniniittee  the  extreme 
importance  of  immediately  increasing  the  petrol 
allowance  to  county  officials  constantly  travelling 
over  the  county  in  order  to  enable  them  to  perform 
their  duties  efficiently." 


Chelmsford  T.C. — The  town  council  have  decided 
that  the  following  works,  which  are  needed,  and 
which  might  be  undertaken  by  the  council  at  the 
conohision  of  tlie  war,  lie  included  in  the  return  to 
the  Local  Government  Board :  Wood  paving  in 
Wood-street;  Galleywood-road  widening;  Lady-lane 
and  Sandford-road  widenings ;  laying  tar-macadam 
in  certain  roads;  iirovision  of  a  refuse  destructor; 
extensiim  of  the  sewerage  scheme  of  the  borough; 
and  the  erection  of  new  engine-house  at  Admirals 
Park  waterworks. 

Chertsey  R.D.C. — The  schedule  of  work  submitted 
by  the  surveyor.  Mr.  H.  Beaney,  inchides  sewerage 
undertakings  at  Byfleet  and  Pyrford,  the  former  esti- 
mated to  cost  e4..58<t  and  the  latter  £4,810. 

Dartford  U.D.C— There  is  a  jM-oposal  to  build  150 
houses,  provided  the  scheme  can  l>e  made  self- 
supporting,  and  various  local  impvovements  are  sug- 
gested. 

East  Ham  T.C. — A  new  wharf  and  plant,  estimated 
to  cost  £2.000;  tanks  and  extra  beds  at  the  sewage 
works,  £9.600;  hospital  extension.  £15,000;.  sewerage, 
C^L.^OO;  surface-water  drainage.  C800 ;  and  artisans' 
dwellings,  £50,00(t. 

FiNC'Hi.EY  U.D.C. — Schemes  involving  an  estimated 
expenditure  ot  .£230,000  are  projiosed,  including  the 
]irovisicui  of  workmen's  dwellings,  an  open-air  swim- 
ming  liatli,    ii    refuse   destructor,    and    an   elementary 

Hariiow  U.D.C.  —  Public  street  improvements, 
private  strei't  works,  and  new  machinery  for  the 
luiinp'inj.'  station. 

HowuEN  R.D.C— Tlie  water  supply  scheme  is  the 
chief  work  that  the  council  had  in  coiitemii)lati<ui 
before  the  outbreak  of^hostilities,  and  borings  for 
water  were  carried  out  at  Newbald.  Further  progress 
with  the  scheme  was  discontinued  until  after  the 
war.  The  scheme  therefore  stands  over,  .\ccording 
to  an  estimate  made  some  time  ago  the  scheme  would 
c  ist   over   e.'id.tKH). 

SuEPsHEn  TT.D.C — The  question  of  scheduling  a 
selieme  for  the  erection  of  eight  houses  on  the  land 
purcluised  at  Oakley-road  has  been  adjourned  for 
further  .lis.-ussion. 

WitiikknMvA  U.D.C  — The  eouncil  discussed  the 
Local  Ciovcrnmeiit  Board's  circular  recently,  and  it 
was  generally  agreed  that  some  definite  selieme  of 
general   improvements  should   be  prejiared. 

WotiTHiNd  T.C. — In  addition  to  the  propo.sed  works 
mentioned  last  week,  the  Highways  Committee  reeoiii- 
meiid  iirivate  street  works  in  Marine  -  parade  and 
Graud-avenne,  estimated  to  cost  £7,tMT();  reconstruc- 
tion of  defective  footways,  £2,(MHI;  and  extension  of 
water  mains  to  couple  up  dead  endp,  £1,00(1.  The 
Sanitary  Coniniitt(-e  propose  (in  addition  to  further 
]iiiblic  lavatory  accommodation')  the  provision  of 
further  slipper  baths  and  jiroper  laundry  accommo- 
dali.ui  iit  the  baths,  Turki.sh  and  vapour  baths, 
ill.. 500;  a  suitable  .building  for  destroying  horses, 
CfiOU;  new-  mortuary,  &650;  workmen's  dwellings, 
tiri.iMMl.  The  General  Purposes  Coniniittee  recom- 
mend new  gro.\^^es,  at  an  estimated  cost  of  £1,800. 

Wrkxiiam  T.C— It  .is  pro)iosed,  as  soon  as  jirae- 
ticable  after  the  war,  to  proceed  with  the  ji'iilargemeut 
of  Ihe  vegetalde  market,  at  a   probable  <'ost  of  £6,(100. 


MR.  H.  P.  MAYBURY. 

STAFF   APPOINTMENT   IN   FRANCE. 

.Mr.  H.  P.  .NLivbiirv.  m.inst.i.e.,  miiiiagei  and  engi- 
neer of  the  Koad  Board,  has  been  •'  lent  "  to  the 
military  authorities  in  France,  and  will  serve  on  the 
staff  of  Sir  Eric  GeddeS,  Inspector-General  of  Trans- 
jiort,  in  the  position  of  deputy  director  of  light  rail- 
ways and  roads.  Mr.  Maybury  is  at  iiresent  in 
London,  following  a  fortnight's  stay  in  France,  but 
exi)ects  to  return  there  in  the  course  of  a  few  days. 
During  his  absence  Mr.  J.  S.  Killick,  assbc.m.inst.c.e., 
\\\\\  act  as  his  deputy. 


Middlesex's  New  Guildhall. — .\t  last  wtvk's  meeting 
of  the  Jliddlesex  County  Council  it  was  reported  that 
the  total  cost  of  rebuilding  the  Guildhall,  exclusive 
of  the  cost  of  the  land,  was  £117,204. 
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PERSONAL. 


Mr.  Sidney  Palmer,  li.nough  surveyor  of  St.  Ives. 
Cornwall,  has  l>een  granted  an  increase  of  5  i>er  eonl 
on  his  salary. 

Colonel  Hunter,  whc  ha>  been  on  service  for  some 
time,  has  resigned  his  ]in-ition  as  sanitary  inspector 
to  the  Maidens  and  Coonilie  Urban  District  Council. 

Mr.  T.  B.  Sininions.  engineer  and  sanitary  inspector 
to  the  Wigton  Rural  District  Council,  has  been 
appointed  surveyor  and  inspector  to  the  Keswick 
Urban  District  Council. 

Mr.  .J.  H.  Drew,  foiiufrly  engineer  and  surveyor  to 
the  Wath-upon-Deariie  Urban  District  Council,  has 
been  presented  with  an  ciL'ht-day  mahogany  clock  by 
the  officials  and  workmen,  upon  his  appointment  as 
borough  engineer  and  surveyor  of  Grantham. 

Mr.  S.  C.  Chapman,  water  engineer  to  the  Torqiuiy 
Town  Council,  has  tendered  his  resignation  as  viee- 
presidinl  of  the  Institution  of  Water  Engineers.  In 
a  letter  of  regret  at  this  decision  the  covmcil  express 
warm  appreciation  ot  the  services  he  has  rendered  to 
the  institution. 

Cai)tain  McElduff,  of  the  Northumlwrland  Fusiliers, 
has  been  awarded  the  .Military  Cross.  Hi'  is  twenty- 
three  yea'-s  of  age-  and  served  his  articles  in  the  office 
of  Mr.  J.  B.  Renton.  .-urveyor  to  the  Whickham 
Urban  District  Council.  He  was  assistant  surveyor 
to  the  council  when  lie  enlisted  in  November.  1!)14. 

Mr.  C.  J.  Haller.  ctuiiity  surveyor  of  Xottinghani- 
shiro,  has  been  conuneiided  in  liigli  terms  by  the 
Highways  Connnittee  of  the  county  council  for  his 
services  to  the  county.  i\lr.  Haller  has  bt^u  engaged 
on  important  work  for  the  War  Office,  and  it  was 
ititimated  at  the  meefiiip  of  the  council  on  Tuesday 
that  a  substantial  re.  ■,i;nition  of  his  services  was 
beini;  made  tiy  the  (iovcninient. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  P»pM. 

/ -oiNTV    iuji;()r(;n    oF   \vi(i.\N. 

^  Ti:.MP()K.\RY    .ASSISTANT. 

The  Cori>oration  of  Wigan  invite  applications  for 
the  appointment  of  a  Tein|i«)rary  .\sfdstant  in  the 
Borough  Surveyor's  Office,  at  a  salary  of  Eiau  per 
annum. 

.\ppli<'ants  must  lie  neat  and  expeditious  Draughts- 
men, accurate  Surveyors.  Levellers,  and  m\ist  In" 
ineligible  for  military  .-ervice. 

Prefer(n<'e  will  be  given  to  candidates  having  had 
experience  in  Housing  and  Town  Planning. 

Form  of  ap[)lication  may  l)c  obtaaiu'd  from  Mr. 
.\.  T.  Gooseman,  Borougli  Engineer  and  Surveyor, 
Kinir-street  West.  Wigan. 

Applications,  staling  age  and  exjiericnce,  accom- 
panied by  copies  of  not  more  than  three  recent  lesti- 
monials.  and  endorsed  "  Temporary  Assistant."  iinist 
l>e  .'sent  to  me  not  later  than  Wednesday,  the  l.'ith 
inst. 

WILLIAM  HENRY  TYKER. 
Town  Clerk, 

Tnwn   Clerk'.~  OHi.-,-. 

Wigan.  (y.lo,')) 

OUNTV     OF     WKsr    SI'F?"0]>K. 

Assistant  to  C<)unty  Surveyor  re<inire<l  innne- 
diately.  to  fill  tenii)orarily  the  place  of  one  <'alled  up 
for  military  service.  Candidates  must,  be  experienced 
in  Road  Construction,  the  Keeping  of  Accounts,  and 
Office  Routine,  and  jircf'  ri'nce  will  be  given  to  tho.>;c 
who  are  trood  Drau;:litsni>ti.  and  have  a  knowle<lge  of 
Bridge  Constnu'tion. 

.\p[)li<-at.ions.  in  the  eniididafre's  own  handwriting, 
stating  age.  qualificatinn,-,  experience,  and  salary 
required,  with  copies  of  three  recent  testinionia;ls,  to 
be  received  by  the  undersigned  not  later  than  10  a.m. 
on   .Monday,  i3th  Novend)er,  1916. 

W.  LIONEL  .JENKINS,  assoc.m.inst.i  .t.. 
County    Surveyor. 
Sliire  Ha.ll. 

Bury  St.  EdimiiHls. 
Novenil^er  1,  I'MCy.  (.•{.l.j.'b 

SrilVEYOirS    .\SSISTANT,    salarv    JtJO    per 
ainiUM]   and   board   with  Surveyor,     .\pplicatioii.s 
to  be  sent  as  earlv  as  jiossible  to 

E.  H.  PADFIBLD, 
Surveyor,  Wells   Rural   District   Cnuneil, 
Wcstliolnie, 
Pilton, 

Shepton   Mallet.  (3,154) 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invito  (Jie  co-operotion  of  Bdrvbiob  rcoderj 
with  a  view  to  making  the  tn/ormott'on  oiiien  under  thit 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Brighton  T.C.  (October  27th,     Mr.  R.  E.  Ma.xwell). 

—This  was  an  inquiry  into  the  application  of  the 
corporation  for  a  Provisional  Order  to  amend  their 
Acts  of  1903  and  1!112  so  that  they  can  lease  the  right 
of  user  and  of  running  any  motor  omnibuses,  and  to 
extend  by  five  years  the  period  limited  by  the  Act 
of  1913  for  the"  completion  of  the  trackless  trolley 
vehicle  equipment.— The  town  clerk,  Mr.  Hugo 
Talbot,  stated  that  when  the  corporation  obtained 
thftir  trackless  trolley  jiowers  in  1912  the  Act  fixed 
five  years  as  the  period  within  which  the  system  was 
to  be  constructed  and  completed;  and  that  in  the 
same  year  the  Hove  Corporation  obtained  correspond- 
ing powers  in  their  A<'t.  The  main  route  was  to 
extend  from  the  eastern  boundary  of  Brighton  to  the 
western  boundary  of  Hove,  this  embracing  the  main 
avenue  of  traffic  in  the  two  towns,  and  the  scheme 
of  the  .\<'t  of  1912  was  that  the  two  corporations 
should  <'onstruct  routes  on  a  system  to  he  agreed 
between  them,  each  corporation  to  have  running 
powers  over  the  other's  area.  The  two  corporations 
negotiated  as  to  the  system,  but  while  Hove  favoured 
the  over-running  equipment,  Brighton  preferred 
unde'--running,  and  as  they  could  not  agree  they  were 
approaching  the  period  when  it  seemed  necessary  to 
resort  to  the  arbitration  jirovided  in  the  Act  to  deter- 
mine the  question.  ;\pi)roxiniately  at  that  moment 
the  war  broke  out.  and  everything  was  at  once  sus- 
peudi'd  and  an  agreement  entered  into  between  the 
two  corporations  which  provided  that  the  period  for 
the  <'onstruction  and  completion  of  the  overhead 
eipiipment  should  be  further  extended  until  the  ex- 
piration of  two  years  after  the  declaration  of  peace. 
Aiul  it  was  by  mutual  agreement  that  the  present 
application  for  the  extension  of  the  period  of  con- 
>t'ueti<in  of  five  years  was  made.  The  Act  gave  the 
Briirhton  Corporaticm  power  to  lease  their  trackless 
trolley,  but  n^t  tlu'ir  inotor-'bus  iiowers,  and  it  was 
thought  by  the  council  that  it  would  be  convenient 
to  have  ii.  They  wanted  the  Act  amended  accord- 
ingly, and  this  formed  the  second  part  of  their  present 
appii<-ation.  Confirmatory  evidence  ot  the  town 
I'lerk's  statement  having  been  given  by  Alderman 
Wilson,  J. p.,  the  inquiry  was  closed. 

Bristol  T,C.  (Oetc.bcr  2.jth.  Ur.  H.  C.  Maxwell).— 
t;i.;i!H)  f<ir  the  purchase  of  property  in  Kingsland-road 
and  Oxford-road,  St.  Philip's,  for  the  purpose  of  a 
playground.— It  was  stated  that  property  comprising 
ninety-two  houses,  and  eight  ground  rents  of  the 
annujd  value  of  C57  had  been  acquired.  The  total 
area  was  6,289  sq.  yds.  The  purchase  money  was 
K.7.Xi?>:  interest  on  iiurchase  money,  £975;  tenants' 
compensation.  i;200;  vendors'  and  purchasers'  legal 
charges.  £491  ;  purcli.ising  agent's  conunission.  £215: 
out-of-pocket  expenses.  £277;  solicitor's  legal  charges 
for  conveyance,  C42;  stamp  duty,  £73.  An  exchange 
was  proposed  by  whi<'h  the  corporation  would  get  a 
lialance  of  e22fi  from  the  raiilway  company,  so  that 
the  amomit  applied  for  would  be  reduced  by  that 
amount,  making  it  118.928.  Whatever  might  be 
thought  of  the  reg\jlarity  or  irregularity  of  the  method 
of  iirocedure.  the  city  council  came  to  the  conclusion 
(bat  Mr.  Pope  (chairman  of  the  Hou.siug  Connnittee) 
who  had  arranged  for  the  purchase,  had  been  actuated 
by  the  best  motives  in  adopting  the  action  he  took, 
and  that  he  had  in  reality  made  a  very  good  bargain 
for  the  corporation.  It  was  a  .scheme  for  getting  rid 
o!  uidiealtliy  buildings,  and  for  jiroviding  an  open 
spai'c  and  dwellings,  and  there  was,  stat\itory 
Hutliority  for  ae(|uiriiig  it.  .  The  city  engineer,  Mr. 
],.  S.  .Maekeii/.ie.  was  pre.sent  at  the  inquiry. 

APPLICATION  FOR  LOAN. 
Lewisbam    B.C.— .€1,. 'ITS    f.n-    mad 
iiiiprovenu'tits. 

LOANS  SANCTIONED. 

Porthcawl    U.D,C,      LiUlt  for  sewerage 
Bury  T.C.       1<«I<I  for  :ni  el«'trie  cable. 

FORTHCOMING   INQUIRIES. 

MiVEMBEU. 
7. — Chatham.       For     a     scheme     of     internal 

siwerage  (.Mr.    \.   G.   Drui-y)     

7.     Rochester    (held    at    Chatham).      For    a 

si-lienie  of  interna!  s<'werage  (Mr.  .\.  (J. 
Drury)  


.e.nnigs 


works 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 

Does  not  the  eleventh  annual  meeting  of  the 
National  Association  of  Local  Government  Officers, 
to  be  held  at  C'axton  Hall  to-morrow,  promise  to  be 
somewhat  interesting  when  the  question  of  the 
liresent  financial  position  of  the  associatidii  is(lis- 
cussed  ?  Is  it  not  evident  from  the  last  issiii-  n{  tlio 
Munidpal  Ofjiarr  that  the  finances  of  this  .isxMiiitiiHi 
require  very  serious  consideration.  jikI  thnt  iitlici 
some  very  drastic  curtailment  ol  thi  cxin'iiso.-  m  ii 
substantial  increase  in  its  revenue  will  be  nci-essaiy  ? 
*  »  *  • 

Does  it  not  seem  rather  curious  that  while  there  is 
so  nuK-h  lalk  "f  every  iienny  being  wanted  for  war 
purposes  there  should  be  so  uumy  strong  advocates 
for  an  enormous  expenditure  in  the  reconstruction  of 
Charing  Cross  railway  bridge  and  the  station  ?  Do 
we  not  find  also  that  the  Westminster  City  Council 
have  agreed  to  contribute  £13,333  towards  the  cost  of 
the  Grosvenor-road  embankment  scheme,  which  is 
estimated  to  cost  £80,000,  and  that  the  Middlesex 
County  Council  are  engaged  in  the  construction  of 
the  Great  West  Road  ?  While  agreeing  that  these 
improvements  are  greatly  needed,  would  it  not  be 
better  that  they  should  stand  over  until  we  win  this 
war;  and  Ts  it  not  evident  that  before  sucli  a  consum- 
mation is  reached  this  country  will  be  burdened  with 
a  heavy  debt  which  will  have  to  be  paid  somehow  ? 


-rltilvj    a    ViM-v    yoiid. 

M~  saviM!^  tlir  rate- 
act  inns  nl  this  sort 
■iTits.   arc   willing   to 


Are  not  the  citizens  of  oMIiain 
patriot-c  example  by  enga^ini:  n 
op[)osite  their  premises,  and  1 1 
payers'  pockets  ?  Do  not  little 
show  that  some  people,  at  all  e 
help  in  some  way,  and  that  if  theie  could  l>e  some 
better  organisation  of  civilian  assistance  throughout 
the  country  it  would  go  a  long  way  to  shorten  the 
duration  of  the  war  ? 

•  *  *  * 

Did  not  Councillor  Allan,  of  Edinburgh,  make  ovit 
quite  a  good  case  in  the  ,Vr„/.«,r(,/  i.cently  in  favour 
of  tramways  as  against  motni  laises  for  Princes- 
street  when  he  calculated  that  to  uany  the  passengers 
there  would  have  to  be  a  fleet  of  motor  'buses  run- 
ning every  fifteen  seconds,  and  jiictured  what 
this  woidd  mean  by  hiiaiiiiiing  su<'h  a  string  of 
'buses  "  passing  and  repa-^sini;  carh  ntlaa-  all  over  the 
street,  running  to  the  side  tn  let  iltiun  [.a.-.^engers  and 
then  jostling  for  position  again  "  'i  But  could  not  a 
good  deal,  on  the  other  side,  be  said  about  the  noi-c 
of  tramcars  and  their  obstruction  to  the  LiPiieial 
traffic  with   a  thirty   seconds'   service  ? 

•  •  •  • 

Does  it  not  seem  essential  that  something  should 
be  done  to  erect  more  houses  for  the  working  classes 
in  Newcastle-on-Tyne  when  we  find  by  the  last  annual 
report  of  Dr.  Kerr,  the  medhail  otlire--  of  lnalth.  that 
there  are  in  that  city  only  ir.o  nnnciupicd  (luclliiigs, 
of  which  sixty  are  uninhalntahle.  and  that  lis  per 
cent  of  the  inhabitants  live  in  single-room  dwellings  ? 
As  the  population  of  Newcastle-on-Tyne  is  now, 
approximately,  nearly  300,000,  does  it  not  seem  time 
that  steps  should  speedily  he  taken  to  remedy  this 
state  of  affairs  ? 

•  *  *  * 

"Is  it  a  fact  that  the  authorities  in  Berlin  now  levy 
a  tax  of  40s.  a  year  on  everybody  who  keeps  one  dog 
ill  that  city,  and  80s.  per  dog  for  each  one  over  and 
above  the  one  dog  ?  Why  is  it  that  something  of  the 
same  sort  cannot  be  done  in  London,  where,  in  some 
districts,  the  footpaths  are  in  such  a  disgraceful 
state  ? 

•  *  «  * 

Is  not  the  Leake,  Notts,  Rural  District  Council  to 
he  congratulated  that  they  have  been  able  to  se<'ure 
the  services  of  a  surveyor  and  sanitary  inspector  for 
their  district  at  the  modest  salary  of  £52  per  annum  ? 
Is  it  not  about  time  that  a  trades  union  or  some 
similar  "  self-protecting  "  association  should  be 
formed  to  secure  a  living  wage  for  surveyors  in  view 
of  the  largely  increased  cost  of  food  and  other  com- 
modities ? 

•  •  •  • 

Does  it  not  savour  of  rather  peculiar  finance  when 
we  read  that  the  Dublin  Corporation  are  borrowing 
money  of  an  American  firm  of  financiers  to  the  extent 
of  £400,000  at  5  per  cent  for  ten  years,  in  connection 


with  the  scheme  for  "  rebnilding  "  Dublin  ?  And, 
according  to  The  Surveyob  of  October  20th,  the  cor- 
poration propose  to  loan  money  to  owners,  for  re- 
building, for  sixty  years,  but  at  what  interest  is  not 
stated,  though  we  may  assume  that  it  cannot  be  more 
than  5  per  cent.  How  is  this  difference  of  terms  to 
be  met,  and  will  the  ratepayers  have  to  put  their 
hands  in  their  jiockets  to  meet  the  liability  ? 


KEYED  WOOD   BLOCK  FLOORING. 


I!r 


llir  sNstein  of  wood-block  flooring  kimwn  as 
iinHs  Patent  Damp-proof  and  Double-keyed," 
ail  of  the  nsT-ial  groove  there  is  a  slot  cut  right 
tliiough  the  blocks,  commencing  about  2  in.  from 
i-arh  end.  This  slot  forms  a  box  in  the  lower  part  of 
th,'  blocks,  the  ends  of  which  remain  solid.  The 
blocks  instead  of  beiiig  dipped  are  gently  swdrled  in 
the  boiling  mastic,  which  results  in  the  solution  flow- 
ing right  through  the  cavity  and  overflowing  on  to 
the  bed  on  both  sides. 

As  the  result  of  this  process  there  is  formed  one 
coat  of  mastic  under  the  block  and  another  on  the 
bottom  of  the  cavity  (which  overflows  and  joins,  up 
with  the  bed  or  bottom  mastic),  while  a  third  coat 
covers  the  top  of  the  cavity.  There  are  thus  three 
coats  of  mastic  between  the  bed  and  the  wearing  part 
of  the  block.  The  method  not  only  straps  each  block 
to  the  bed.  but  keys  caeh  block  firmly  to  the  other. 
The  whole  \v.\M'  of  the  bloek  is  bedded  in  the  danip- 
[iroof  anil  anfiscptir  sohitioiis,  and  the  actual  wearing 


part  of  the  block  is  completely  isolated.  Among  the 
advantages  of  the  system  are  the  following :  — 

(1)  Blocks  can  be  taken  up  at  any  part  of  a  floor 
and  at  any  place  and  in  any  quantity,  and  replaced 
without  breaking  the  key  or  system,  as  by  swirling 
the  new  blocks  in  the  boiling  solution  they  can  be 
put  in  again  and  the  key  perfectly  remade.  This 
cannot,  we  understand,  be  done  with  any  other  keying 
sy^tl•nl. 

(21  Nothing  is  taken  away  from  the  wearing  surface. 

(.3)  The  main  requirement  for  a  satisfactory  wood- 
block floor  is  a  perfect  and  permanent  anchorage  to 
the  bed. 

(4)  The  absorption  of  dampness  from  the  bed  and 
the  attacks  of  dry  rot  are  absolutely  prevented. 

(5)  The  common  excuse  put  forward  for  bad  floors — 
viz.,  a  damp  bed — is  ineffective  in  the  case  of  Bennett's 
patent,  as  the  floor  can  be  laid  as  soon  as  the  bed  is 
hard  enough,  and  whether  still  damp  or  not. 

Tlie  manufacturers  of  the-  system  are  the  "  Zeta  " 
Wood  Flooring  (Stratford)  Company,  of  Jupp-road, 
Stratford. 


Timber,  Plywood,  and  Woodwork.— In  next  week's 
issue  there  will  appear  a  page  advertisement  which 
will  give  various  particulars  of  timber,  plywood,  and 
woodwork  which  Messrs.  C.  Jennings  &  Co.  have  for 
sale.  The  page  will  be  found  >useful  for  reference 
by  all  who  make  use  of  such  goods.  The  firm's  head 
office  is  at  Pennywell-road,  Bristol,  but  they  have 
branches  at  Leicester,  Porthcawl,  and  stocks  ware- 
housed at  Swansea,  Hull,  Pembroke  Dock,  Neyland, 
Newcastle,  Manchester,  Liverpool,  and  elsewhere. 


XoVFMBER    .'<,     ll'ir.. 


AND  COUNTY  ENGINEER. 
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APPOINTMENTS  VACitNT. 


Official  and  similar  advekiisesients  rbcbivkd  up  io  4.30  p.m. 
os  tbrrsdavs  will  bb  inserted  in  ibs  following  day  s  issdb, 
but  those  responsible  for  Tht:ir  despatch  are  recommended 
to  arrange  that  they  shall  r-ach  Thb  Sorteyob  olfice  by  noon 
on  wbdN'Bsdais  to  ensure  t'neir  inclusion  in  the  weekly  list  o] 
summaries.  Such  advertise  niK-nts  may,  in  cases  0/  emergency 
only,  be  telephoned  {City  .Vo.  10i6)  subject  to  later  con- 
firmation   by   letter. 

PU>[BER  AND  WWIKK-WASTE  INSPECTOR.— 
Noveiiihcr  4th.— St.  Ives  Town  Conrrpil,  Cornwall.— 
Mr.   S.   Palmer,  lioiou;jli  .siuveyor,  CouiumI  Offices. 

BOOK-KEEPER  AND  OLBRK.— November  8tli.— 
G..tia'iiiiiig  Town  ('.viiiK-il.  JiSi  2:J.  per  week.— 5[r. 
Alan  Bruinly.  borough  .surveyor  aiul  water  engineer, 
Munieipal  Oflices,  Goihthning. 

Sl'KVEYOK. — NoveiuI.er  8th.— Commissioners  of 
Sewers  for  wa])eiitake,  i.f  Louth  Eske,  Ladl>oiougli. 
£15(1  a  year.— Mr.  P.  Aliisun,  Clerk  of  Sewer.s,  Louth. 
Linos. 

G.VSWORKS  MANAGER.— November 9th.— Portlanil 
rrl.an  District  Cuuiuil.  £110  per  annum,  with 
IhUise.— Mr.  R.  A    Colenutt,  .clerk,   Counoil   Oiliees. 

SURVEYOR  OF  SEWERS.  —  November  lllh.— 
Commissioners  of  Sewers  for  the  County  of  Lincohi. 
ii2i*)  per  annum. — Mr.  (!.  Beaumont  Walker,  clerk  of 
sewers,  Clerk's  OHie,^,  S|i:Uby. 

TEiMPORARY  ASSISTANT  SANITARY'  INSPEC- 
TOR.—Noveml)er  Lit  h.  Maidstone  Rural  District 
Council.  £2  per  week.  Mr.  Thos.  A.  Bnsbridge. 
~urveyor  and  inspector.  Council  (>ftices.  Kiiiir-strect, 
Maidstone. 

SHORTHAND  TYPIST  (Male  or  Female).— 
November  14tli. — Barking'  Town  Urban  District 
Council.  —  Jlr.  R.  .\.  Lay,  ncting  surveyor.  Public 
Ofhces.  Barking. 

ENGINEERING  ASSISTAJIT.— November  Utli.- 
Barking  Town  Urban  District  Council. — Mr.  K.  .\. 
J>.iy.  acting  surveyor.   Public  Oflicc.=  .  BarkiiiL'. 

M.VIN  ROAD  DISTKICT  SURVKYOR.-Noveml*r 
16th. — Derbyshire  Coiint>  Council.  £230  per  annum. 
— Mr.  .J.  W.  Hortoii.  couutv  surveyor,  Countv  Offices, 
Derby. 

ROLLER  DRIVERS.  November  20th.  — Hendon 
.Urban  District  Couiuil.  £2  2s.  per  w'eek. — The  Sur- 
veyor, Council  Offices.  Hendon,  N.W. 

FOREMAN  PLU.MiiKn.  —  Sheffield  Corporation 
Waterworks.— .Mr.  Wiliiim  Terrey,  ceneral  manager. 
Town   Hall,   Slieffield. 

ROAD  AND  GENKIi.VL  FOREMAN.— Beverley 
Rural  District  Council.  36s.  per  "week. — Mr.  E. 
Picker,  surve.vor. 

ASSISTANT  ELECTRICAL  ENGINEERS.— For  the 
Government  of  India.  .Vire  between  twcnt.v-fonf  and 
forty.  280—320  rupee-  |i.i-  month —Director-General 
of  Stores.  India  Offiif.   Whitehall.  S.W. 

TEMPORARY  ASS1ST.V.NT  SURVEYOR.— Winston 
(Lanes)  Rural  District  Council.  —  Mr.  R.  J.  Knap- 
man,  surveyor  and  sanitary  engineer.  Council  Office.s. 
Whiston.   Prpscot,   Lanes. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  adveriisbmiinis  rbceited  op  10  4.30  p.m. 
on  ladrsoais  will  bb  jnserred  in  thb  following  day's  issdb, 
but  those  responsible  for  tlteir  despatch  are  recommended 
to  arrange  that  they  shall  r^ach  Thb  Sdrvbyor  office  by  noon 
on  wbdn'ESDAYS  to  ensure  fheir  inclusion  in  the  weekly  list  of 
summaries.  Such  adverti?^:mentA  may,  in  cases  of  emergency 
only,  be  telephoned  (City  So,  lOiS)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

SHEFFIELD.— Noveiiil^r  7th.— For  the  erection  of 
a  fitter's  shop,  for  the  Electric  Sup'ply  Committee. — 
The    Offices,   Commercial-street,   Sheffield. 

BELFAST.— Novenilier  20th.— For  buildinf;  an  open- 
air  school  at  Whiteal.Kt-y,  for  the  corporation. —City 
Surveyor,  City  Hall.  B.  Ifast. 

Engineering:  Iron  and  Steel. 

NEWPORT  (Moil. I. -November  6th.— For  the  supply 
of  rotary  couvertejg  aii'!  switch  gear,  for  the  corpora- 
tion.— Mr.  A.  Nichols  Moore,  borough  electrical  engi- 
neer. Town  HaU,  Newiiort  (Mon.). 

DORSET.— November  6th.  —  For  repairing  and 
widening  the  Creekmore  Bridge,  for  the  county 
council.— County  Offices,  Dorchester. 

BR.\Y. — November  "tli. — For  a  second-hand  travel- 
ling .-team  crane,  4  tons,  for  the  urban  district 
eouneil.-Towii  CLol,:    Town  Hall.    Behv.  eo.  Wieklow. 


MANOHKSTBR.— November.  8tli.— For  the  supply 
of  valves  for  steam  and  water  pipe  ranges,  erection  of 
low-pressure  steuni  and  feed  pipes,  and  supports  and 
alterations  to  existing'  [lipework,  and  th<'  supply  of 
<uie  hydraulic  wagon  tipper,  for  the  Electricity  CVuu- 
mittee.— Mr.  F.  E.  Hmjhes.  Klectricitv  Dei.aitnienl. 
Town  Hall.  Manchester, 

MANCHESTER.— November  14th.— For  the  supply 
and  erection  of  a  steam  disinfector,  for  the  Traiuw.iys 
Committee. — Mr.  .1.  M.  McElroy,  general  manager, 
Corjioration   Tramways,   rn'j  Piccadilly,    Manchester. 

WALLASEY'.— November  21st.— For  the  supply  and 
erection  of  2.')  per  cent  liquor  concentrating  plant 
and  connections  at  the  gasworks,  for  the  corpora- 
tion.— The  Gas  Engineer,  Liuiekilu-lane,  Seacombe, 
Wallasey. 

.TOHANNESBURG.-December  l.-ith.— For  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council.— Messrs." E.  W.  Carling  &  Co.,  St.  DiuLstan's- 
buildings,  St  Dunstan's-hill,  London,  K.C. 

SY'DNEY'.— January  Sth. — For  the  supply  and  erec- 
tiiui  of  pumpiut;  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  siijiply. 
for  (he  New  South  Wales  Department  of  Public 
Works. — Deiiartmeut  of  Commercial  Intelligence. 
Basiughall-streel,  R.C. 

Roads. 

TILBURY'.— November  6th.— For  the  sui)i)ly  of  tm 
cub.  yds.  of  .iiood  binding  road  gravel,  for  the  urban 
district  council. — Mr.  S.  .V.  Hill-Willis,  engineer  and 
surveyor.  Council  Offices.  Tilbury. 

M.\DRID. — November  7th. — For  the  construction 
and  maintenance  of  granite  pavements. — Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73 
Basinghall-street,  E.C. 

LA.MBETH.— November  'Jtli.— For  Uw  supply  of 
.'),IHH1  sn])er.  ft.  of  2.V-in.  sawn  stone  jiaving  tlajis  fnuu 
York.shire  or  Lancashire,  for  the  borough  council. — 
Mr.  H.  Edwards,  borough  engineer.  Town  Hall. 

MEATH.— November  lOth.— Wanted  to  hire,  two 
large  steam  traction  engines  to  drive  stone  crushers, 
for  the  county  council. — Countv  Surveyor,  County 
Hall,   Navan.  co.   Jleath. 

OLEETHORPES.— November  lllh.— For  the  supply 
of  1,000  tons  of  granite,  for  the  urban  district  council. 
—Mr.  L;  W.  Pye,  acting  surveyor,  Cleethorpes,  Lines, 

CARSHALTON.— November  21st.— For  tlie  supply 
of  275  cub.  yds.  of  IJ-in.  granite,  either  Clee  Hill. 
Queuast,  Penmaenmawr,  or  Guernsey,  and  the  hire 
of  steam  r()ad  roller  and  .scarifier,  for  the  urban  dis- 
trict council. — Mr.  W.  Willis  Gale,  surveyor,  District 
Council  Otlices,  The  Square,  Carshalton. 

WEST  II.VRTLEPOOL.— November  32nd.— Fpr  the 
supply  of  Yorkshire  and  concrete  kerbstone,  flags, 
scoria;  and  wliinstone  channel  bkH-lis  and  paving 
setts,  hand,  machine,  and  unbroken  whinstone,  inteli, 
lar,  and~liiue,  for  the  cori)ora{ion. — Mr.-N.  F.  Dennis, 
borough  engineer  and  surveyor.  Town  Hall. 

WARWICKSHIRE.  —  November  24th.  —  For  the 
supiily  of  road  material  (broken  and  unbroken),  and 
tarred  macadam,  h>y  the  county  council.— Mr.  John 
Willmot.  county  sur\'eyoi.  (i  Waterloo-street,  Birming- 
ham. 

Sanitary. 

Horsham.- Novend)er  4th.— For  the  supply  of 
clinker  to  the  sewage  farm,  for  the  rural  district 
council.— Mr.  F.  F.  Haddock,  clerk.  9  Carfax, 
Horsham. 

BLEAN. — Noveinbei-  Oth.^For  emptying  cesspools, 
earth  pails,  and  removing  house  refuse,  for  the  rural 
district  council.— Mr.  R.  Miles,  sanitary  inspector, 
Eddington.  near  Herne  Bay. 

EGHAM.— Novend)er  6th.— For  laying  a  1-ft.  6-in. 
surface-water  drain,  for  the  urban  district  council. — 
.Mr.  A.  G.  Hutchins.  <-lerk.  Council  Offices,  Eghani, 
Surrey. 

GIBRALTAR.— November  14th— 21st.— For  the  sup- 
ply of  galvanised  iron  pipes,  lead  pipes,  Welsh  or 
Stourbridge  firebricks  and.  fireclay,  English  shaped 
slock  bricks,  intercepting  traps  and  kitchen  sinks,  and 
glazed  sanitary  pijies  and  half-pipes,  for  tlie  Sanitary 
Commissioners.  —  Sanitary  Connnissioners'  Office, 
Gibraltar. 

Stores. 

BRADFORD.— November  11th.— For  the  supi)ly  of 
materials  for  the  tramways  department,  for  the  coi- 
ponition      Ti.iiou;,y  OIIi,-es.  7  Hall   lugs.  Bradford. 
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BRISTOL— November  ISth— For  the  supply  of 
cement,  drain  pipes,  castings,  ironmongery,  paints, 
brushes,  buss  brooms,  and  motor  rotary  brushes  (re- 
fiUinab  for  the  corporation.— City  Engineer.  63  Queen- 
square,  Bristol. 

CHATHAM.— Noveml)er  loth.— For  tlu-  .-upply  of 
\vIe4ord  gravel,  sand.  Thames  ballast,  crushed  rag- 
stone  Portland  cement,  ,se\ver  boots,  stoneware  dram 
pipes'  sewer  ironwork,  disinfectants,  brooms,  bru.-^hes, 
picks',  shovels,  and  imumongery,  for  the  corporation. 
— r.oic.ugh  Sinv^jj-or.  Town  Hall. 

Miscellaneous. 

D  VLTON-IN-FURXESS.— November  18th.— For  the 
<uppl.v  of  about  1,1X10  Staffordsliire  tile  grave  indi- 
cator-J  for  the  iirl)an  district  .coun<iil.  —  Mr.  W. 
Kichai'dson,  surveyor.  Town  Hall.  Dalton-in-Furness; 

TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  ot  Survbjoe  readers 
with  a  view  to  makino  the  injormation  given  under  thu 
head  as  complete  and  accurate  at  possible. 

•  Accepted.  t  Eecommended   for  acceptance. 

BARKlNG.-ProviMionall.v     accepted     hn-     the     repair     and 
Dainting    of    a    bascule    bridge,   lor    the    urban    distiict 
i-ouncil.-llr.   R.   A.   Lay.  acting  surveyor:— 
Sanders  &  Forster,  Barking,  il.06.. 

EGREMONT.— For  the  supply  of  500  yds.  of  1-in.  galvanised 
steam-strength  water  pipes,  and  cutting  trench,  for  the 
urban  district  council.— Mr.  J.  Cowan,  surveyor:— 

J.  Whittle  &  Hon.  Whitehaven. 

A.  A.  McArd  &  Vo-.  Whitehaven. 

W.  H.  HoUoway,  Wliitehaveii. 

.1.  Russell  &  Co.,  Walsall. 

.J.  Russell  &  Sons,  Wednesbury. 

E.  Nicholson,  Moor  Row. 

Heathcote  &   Son,   Cleator  Moor. 

,J    Woodbnrn.  Egremont. 

J.  Dawson,  Whitehaven. 

J.  B.   Hodgsou,  Frizington." 

W  VKEFIELD.— For  channelling  and  sewering  works,  for  the 
corporation.-Mr.  J.  P.  Wakeford,  city  surveyor  :- 
W.   Brigg,  Eccleshill,  Briidfi.rd, 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  ot 
dates  of  forthcoming  meetings. 

NOVEMBER. 
R_Societv    ot    Engineers-    Mr.    C.    T.    A.    Hanssen,    .^ssoc.M. 
■     '  INST  c  E.,  on  ■■  Heating  and  Ventilating  Private  Dwelling 

Houses  "     Caxton   Hall,  Westminster,  5.30  p.m. 
7  — lustitntion   of   Civil    Engineers:    Address    by   the   presi- 
dent; presentation  of  medals.     5.30  p.m.  , 
7 -Professor   S.    D.    Adshead    on    '■  The   Town    Planning   ot 
Greater  Ijondon  After  the  War.       University  College, 
Gower-street.  W.C.     5.30  p.m.                                      „  r-  ,i 
9 -Institution    of    Sanitary    Engineers:    Sir    John    McCall. 
Agent-General  for  Tasmania,  on  "  The  War  for  Health. 
Caxton  Hall.  Westminster,  6.30  p.m. 
10.- Town    Planning    Institute:    Mr.    T      Aln-yn    Lloyd    on 
"Town  Planning  in  Wales,  with  Special  Reference  in 
Development  of  Hilly  Sites."                          . 
13.— Surveyors'    Institution :     I'resident  s    opeuing    address. 

14.-Pro?e^or   S.    D.    Adshead    on   ;  The   Town    Planning    of 

Greater  London  After  the  War."     Univei-sity  College, 

Gower-street,  W.C.     5.30  p.m.  .  „,^      „  -         .    „      , 

oi  —Professor   S.    D.    Adshead    on    "  The    Town    Planning   of 

Greater  London  After  the  War."     University  College, 

Gower-street,  W.C.     5.30  p.m.  „,         .  t 

■^8 -Professor   S.    D.    Adshead    on    "The   Town    Planning   ot 

Greater  London  After  the   War."     XTmversity  College. 

Gower-street,  W.C.     5.30  p.m. 
DECEMBER. 
5 -Professor  S.    D.   Adshead   on   "The   Town   Plannine   ot 

Greater  London  After  the  War.       University  tollege. 

Gower-street.  W.C.     5.30  p.m.       .,,       „       .         „ 
8— Town  Planning  Institute:  Councillor  Harrison   Barrow 

on  "  Housing  and  Town  Planning  Requirements  at  the 

End  of  the  War."      fi  p.m. 
lo —Professor   S.    D.    Adshead    on    "The    Town    Planning    of 

Greater  London   After  the  War.  '     University  College. 

Gower-street,  W.C.     5.30  p.m. 


APPOINTMENTS    OPEN. 


BARKING     TOWN     URBAN    DISTRICT 
COUNCIL. 
SURVEY(3R'S   DEPARTMENT. 

The  above  Council  requires,  for  a  period  of  about 
twelv<>  iiiontlis,  the  services  of — 

(ti)  A  Qualified  Engineering  Assistant ; 
(I,)  A  Shorthand  Typist  (male  or  female). 
Candidates  for  tlie  former  appointment  should  have 
been  trained  in  the  office  of  a  municipal  engineer,  be 
neat  and  expeditious  draughtsmen,  and  ineligible  for 
his  Majesty's  Forces. 

Forms  of  application  for  both  appointments  may 
be  obtained  from  Mr,  R.  A.  Lay,  Assoc. m.inst.c.e., 
Acting  Surveyor  to  the  Council,  Public  Offices,  Bark- 
ing, and  should  be  duly  completed  and  returned  to 
the  undersiyned  not  later  than  Tuesday,  tlie  14th 
proxiiii". 

(By  order), 

E.  A,  PRATT, 
Acting  Clfik  to  the  Council. 
Public  Offices. 
Barking. 
October  rJ.'i.   191G. (3.147) 

CJURVEYOR   OF    SEWERS    WANTED. 


DERBYSHIRE     COUNTY     COUNCIL. 
M.AIX   ROAD   DISTRICT    SURVEYOR. 

Wanted,  at  once,  for  the  period  of  the  war.  Tempo- 
rary District  Surveyor,  ineligibla  for  military  service, 
to  'tak€^  charge  of '  ^Main  Roads  in  a  district  under 
direct  maintenance. 

Salary  at  the  rate  ot  £230  per  annum,  to  include 
provision  and  maintenance  of  motor  bicycle.  An 
additional  allowance  of  £10  per  annum  will  be  made 
for  provision  of  office. 

Particulars  of  duties,  &c.,  and  Form  of  Application 
can  Ije  obtained  from  tbe  undersigned,  to  whom 
applications  must  be  sent  on  the  special  Form  not 
later  than  Tliursdav.  the  16th  November. 

J.  W.  HORTON, 

C-ounty  Surveyor. 

Countv  Offices,  Derby. 

October  31,  1916.  (3,151) 


o 


WAPENT.lIvES   OF    CALCEWORTH,    CANDLE- 


SHOE   AND    HILL,    AND   SOKE   OF 

BOLINGBROKE,    AND    PART    OF    THE 

WAPENTAKE  OF  LOUTH  ESKE. 

His  Majesty's  Commissioners  of  Sewers  for  the 
County  of  Lincoln  require  the  services  of  a  General 
Surveyor  of  the  Sea  Banks,  Gowts,  Culverts,  Rivers, 
Banks,  Drains,  and  other  Works  and  Defences  of 
Sewers  within  tlie  said  Wapentakes  and  Soke. 

The  Surveyor  will  be  required  to  reside  within  the 
district,  and  to  devote  the  whole  of  his  time  to  the 
duties, of  the  office. 
The   salary  will   Ije  £25fr  per  annum. 
The  general  duties  may  be  ascertained  on  applica- 
tion to  the  undersigned. 

Aiiplications,  with  testimonials,  must  be  delivered 
at   my   Office    in     Spilsby    bn    or    before    the    11th 
Kovember  next,  endorsed  "  Surveyor  of  Sewers." 
(Bv  order) 

G.  BEAUMONT  WALKER, 

Clerk   of  Sewers. 
Clerk  of  Sewers'  Office, 
Spilsby. 
October  24,  1916.  (3,140) 

lV/r.\[l)ST()XE  RURAL  DISTRICT  COUNCIL. 
^*-*-     TE.MPORARY'   ASSISTANT    SANITARY 
INSPECTOR. 

The  aliove  Council  require  a  Temporary  Assistant 
Sanitary.  Inspector  (ineligible).  Salary  £2  per  we_ek, 
inclusive.  Applications,  statin.s  age.  experience  in 
Sanitary,  Housing  and  Town  Planning  insiiections 
and  qualifications,  accompanied  by  copies  of  not  more 
than  three  testimonials,  to  he  sent  to  the  undersigned 
on  or  before  Novemljer  13th,  and  from  whom  further 
particulars  mav  he  obtained. 

THOS.  A.  BUSBRIDGE, 
Surveyor  and  Sanitary  Inspector. 
Council  Offices, 

King-street,  Maidstone. 

November  1,  1916.  (3,150) 

EMPORARY  ENGINEERING  ASSISTANT 
Wanted  for  a  Borough  Engineer's  Office  in  York- 
shire. Candidates  must  have  had  previous  experi- 
ence of  tbe  usual  work  and  routine  of  a  Munieipai 
Office,  and  must  lie  ineligible  for  military  service. 
.Vpplicants  must  state  age,,-exi)erienee,  and  salary 
required.— Applv  Box  No.  1.594,  office  of  The 
Surveyor.  24  Bride-lane.  Fleet-street.  E.G.         (3,152) 


SHEFFIELD        CORPORATION        WATER- 
^^  WORKS. 

FOREMAN   PLUMBER. 

Wanted,  a  qualified  and  experienced  Waterworks 
Plumber  to  superintend  the  work  of  the  Plumbing 
Department. 

Applicants  must  have  held  similar  jxisition,  be 
accustomed  to  control  workmen,  and  ineligible  for 
Military  Service. 

Apply  by  letter,  stating  age,  experience,  and  wages 
required. 

WILLIAM  TERREY. 

General  Manager. 
Town  Hall, 
Sheffield. 

Octoljier  26.  1916.  (3,142) 


NOVESIBEB   3,    U>1(5. 


AND  COUNT  r   ENGINEER. 
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U    /^   A    T^  \>f    A    "WTT^/^  REINFORCE    CONCRETE    ROADS    WITH 

tVU/^U      MAfVlINO.     EXPANDED     METAL. 


EXMOUTH|SEA  DEFENCE  WOEKS.    Expttnae<l  St^el-Concretc  Slopo  and  Roaawny.     LoiieUi.  1  mile;   totnl  wiath  of  Roadway,  ti5  feot. 
Mr.  Samckl  Hutti'N,  Urban  Distrust  Council  Eiigint'iT  and  Snrvcyor. 

THE      EXPANDED       METAL      COMPANY,       LIMITED 

(Patentees   and    Manufacturers  of  Expanded   Metal). 

Head   Office  :    YORK    MANSION,    YORK    STREET.    WESTMINSTER.    LONDON,    S.W. 

WorKs  :    STRANTON     WORKS.    WEST    HARTLEPOOL. 


DRAIN  AND  TUBE  CLEARINC  MACHINES 

Supplied  complete  with  specially  selected  MALACCA    CANES,  fitted  with  ordinary 
Brass   Interchangeable   Joints.  ^j^^  ^j^j^  ^j^^  "FERRET"  or  other 

patent  LOCKFAST  JOINTS. 

Cootractori  to  H.M.GoTenimcnt,  Prindpal  Railway  Companica, 
Borottgh  Councili.  aoi  Municipalitic*  ttuottchout  tkc  'Wofid. 

IN  USE  BY  EMINENT  SANITARY  EXPERTS  EVERYWHERE. 


W*    or*    sptcialistt    In    DRAIN    CLEANING    and    TESTmC 
APPLIANCES.     Catalegut  en  application. 


CAKEBREAD,  ROBEY  &  CO.,  Caroba  Works.  WOOD  GREEN,  LONDON.  N. 

Telegraphic    Address:    "SPLENDOUR,    LONDON."  Telephone  Numbers,  Palmers  Green.  63B  &  636. 


VICTORITE    TREAD 

As  used  In  THEATRES,    SCHOOLS,    HOSPITALS,  ASYLUMS,  and  other  PUBLIC  BUILDINCS.         ^"'^"-^ 
It    is   the    most    EFFECTIVE    TREAD,    and     eives    an    ABSOLUTELY    SURE     FOOTHOLD, 

Tha  great  advantaga  of  this  TEEAD  ig  that  the  material ,  which  preventa  the  possibility  of  slipping,  is  brought  over  the  nosing 
of  the  step.    It  is  here  where  moat  treads  fail.     Is  bright  and  clean  in  appearance,  of  great  durability,  and  InexpenaiYe, 

Full  Partionlars  and  Pricas  on  application.     Specialists  in  Architectural  Stone  Dressings,  Staircase  Work  &  Granolithic  Paring  (in  situ). 

THE   PATENT  VICTORIA  STONE   COMPANY,   LIMITED,    "■'»   "*-"^^?o^ND"o^y%%. """*"""" 

T'UgrapMt  AiUrtu  :     "  rictoria  SIODe,  Lcttdon."  Telephone  Hei.:  3866  Ltndun  Wall. 

Work*  I       STRATFORD      MARKET,      ESSEX.      and       OROBY,       NEAR      LEICESTER. 


Established     tSSS. 
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TDOAD  AND  GENERAL  FOREMAN,  over 
-*-*'  military  age;  good  cyclist.  Brverley  Rural  Dis- 
trict Council.  36s.  per  week.  Testimonials.  &c..  to 
E.  Picker,   Surveyor.  (.3.143'! 


TENDERS   WANTED. 

GARSHALTON    URBAN    DISTRICT 
COUNCIL. 
GRANITE     AND  .  STEAM     ROLLING. 
Tenders  are  invited  as  foll6ws  : — 

(1)  For  the  Supply  of  275  cub.  yds.  of  Ig-in.  Granite, 
either  Clee  Hill,  tjuenast,  Penmaenmawr.  or  Guernsey, 
delivered  at  Mitcham.  Hackbridge,  Sutton,  and  Wall- 
ington  Stations  as  required  before  the  31st  March,  1917. 

(2)  For  Hire  of  a  Steam  Road  Roller  and  Scarifier, 
fitted  with  an  approved  jiatent  attachment  for  water- 
ing the  wheels  and  the  road,  lOf  not  less  weight  than 
10  tons,  and  for  a  6-ton  Steam  Roller,  with  watering 
attachment,  for  a  period  of  about  thirt.y  da.ys  as  may 
be  required,  during  the  year  ending  29lh  October,  1917. 

Particulars  in  each  case  may  be  obtained  on  appli- 
cation to  the  Council's  Siu-veyor,  Mr.  W.  Willis  Gale, 
.\ssoc.M.iNST.c.E.,  at  this  Office. 

Sealt^d    Tenders,   addressed    to    the    Chairman,   and 

endorsed   "  Tender  for  ,"   should  be  delivered   at 

this  Office  not  later   Ihan   12   noon   on   Tuesday,    21st 
November,  191(5. 

The  Council   do   nut   bind  themselves  to  accept  the 

lowest  or  any  Tender,  and  the  persons  whose  Tenders 

are  accepted  will  be  required  to  enter  into  the  usual 

Contract  and  Bond,  wliich  may  be  seen  at  this  Office. 

(By  order), 

C.  P.  LOVELOCK. 


District  Council   ((flices, 
The  Square,  Carshalton. 
November  1,  1916. 


Clerk. 


(.■1,14S) 


DALTON-IN-FURNESS    URBAN    DISTRICT 
COUNCIL. 
.    The  Burial  Board  Committee  invite  Tenders  l)etcre 
the'lStli  November   for  the' Supply    of    alxjut    3,000 
Staffordshire  Tile  Grave  Indicators. 

Application  for  particulars  and  sketch  of  the  Tile 
to  be  made  to 

W.  RICHARDSON, 
Surveyor, 

To'wn  Hall, 

Dalton-in-Funiess.  (3.141) 


BRABY'S 
AUTOMATIC      FLUSHING      TANKS 


SIMPLE. 


RELIABLE. 


Illustrated  Price  List  on  application. 
CDCnU     DDADV   Jb    t*n      I  -f H         3^2   to  364  EUSTON    RD.,   N.W. 

rKCillli  DKHdi   QL  uU.  Lia.j   ida   works,   deptford,   s.e. 


LONDON&  ^ 
LANCASHIRE 

f  FIRE 

VlNSURANCE  company; 


FIRE. 

Consequential    Loss* 

ACCIDENTS. 

BURQLARY.  MOTOR     OARS 

■  MPLOYERS'     LIABILITY. 

MARINE. 

Insuranoe  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN, 

B<t<  OII!eet(«  "*"  "lEET.  IIVERPOOI. 
i|S5  LEADENHALL  STEEET,  E.C 


l(g(i^  Requisites 


of  every  description,  including  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and      Road  -  roller    Stores         .... 

for    Borough    Engineers    and 
Surveyors.    

We  can  suppl)-  YOUR  requirements  promptly  and  at 
reasonable  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  CATALOGUE  will  be  gladly 
sent    upon     receipt    of    application    on    business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street,     London,     S.E. 


L- 


"  Penberthy  "  Automatic 
CELLAR  DRAINER  for 
retnoviug  "flood"  troubles. 


D  I  A  r  H  R  A  G  M 
PUMP  for  trenches, 
excavating.  &c. 


"Peaberthy"    INJECTORS, 

Automatic  and  Autopositive, 

lor  high,    medium,    or    low 

pressure  boiler  feeding. 


.J 


The  Surveyor 


Enb  nDunidpal  nnb  (Tountie  Bnaineer. 


Vol.  L. 


NOVEMBER  10,  1916. 


No.  1,295. 


Minutes  of  Proceedings. 


The  Institution 

of  Civil  Engineers' 

Presidential 

Address. 


IMuniripal  engineers  may 
^,  cotij;iatiilat>e  bhemsolvos  that 
the  new  president  of  tiie  Insti- 
tution of  Civil  Engineers,  Sir 
Maurice  Fitzmaurice,  has  a 
direet  connection  with  their  branch  of  tlie  pro- 
fession by  reason  of  his  fi>rnier  tenure  of  office  as 
engineer  to  the  London  Ci >unt v  Council.  In  t  al\ing 
as  the  main  subject  of  his  presidential  address  the 
various  causes  of  lack  of  success  in  engineering 
work,  Sir  Maurice  adopted  a  rather  novel  line,  but 
one  which  is  nevertheless  fully  justified.  The 
engineer  necessarily  gains  much  of  his  knowledge 
from  experience,  and  the  study  of  failures  is  in 
this  connection  of  the  greatest  importance.  One 
general  cause  is  undoulitedly  to  be  fo\uid  in  un- 
wise financial  restriction.  Sir  Maurice  holds  that 
engineers  are  as  a  rule  tor>  optimistic  in  designing 
their  work,  and  in  their  estimates  of  cost  and  time. 
Be  this  as  it  may,  the  faet  remains  tJiat  even  in 
works  where  all  the  details  have  been  worked  out 
with  tiie  greatest  care,  where  unit  prices  have  been 
carefully  scrutinised,  m  iiere  the  different  stages  of 
the  work  have  been  well  thought  out,  where  all 
possible  local  infonnatiou  has  been  obtained,  it  is 
usual  to  pro\ide  a  sum  of  money  over  and  above 
the  detailed  estimate  to  meet  any  contingencies 
which  may  arise,  and  to  make  some  addition  to 
the  estimated  time  for  instruction.  A])art,  how- 
ever, from  questions  of  estimating,  there  lU-e 
certain  well-defined  usual  causes  of  trouble  in 
engineering  work.  Tlie  tii-st  one  is  the  small  know- 
ledge the  engineer  is  able  to  obtain  of  the  con- 
ditions which  exist  below  tlie  surface  of  the  earth, 
on  which  ever^-fhing  has  to  be  founded  ;  secondly, 
the  risk  whicii  it  is  necessary  to  undertake  as 
regards  conditions  of  weatlier  while  works  are  l>eing 
carried  out;  and,  thirdly,  the  varying  quality  of 
many  of  the  materials  have  to  be  dealt  witli. 
There  is  a  fourth  matter,  which  affects  contractors 
more  than  engineers- -namely,  the  difficulty  of 
estimating  the  cost  of  materials  and  rates  of  wages 
for  a  long  time  ahead,  although  this  also  sub- 
stantially affects  engineers'  estimates  when  there 
is  a  long  interval  between  the  time  when  the 
estimates  ,are  made  and  that  when  tenders  are 
received.  All  these  ai'e  varying  factors  in  engineer- 
ing work  which  cannot  be  accurately  forecasted, 
and  it  is  because  of  these  and  similar  matters  that 
it  must  be  acknowledgr;d  that,  although  much  of 
the  work  of  an  engineer  is  liased  on  strictly  scientific 
procedure,  it  is  to  a  great  extent  dependent  on 
experiment,  experience,  and  a  proper  appreciation 
of  the  inexact  knowledge  obtainable. 

Sir  Maurice  Fitzmaurice  also  made  some  inte- 
resting remarks  as  to  the  importance  of  reseai'ch 
work.  As  we  have  pointed  out  on  more  than 
one  occasion,  this  country  is  far  behind  America 
on  this  question.  There  it  seems  to  be  recognised 
that  time  and  money  spent  tea  very  full  investi- 
gation and  preliminary  studies  are  well  invested. 
The  recently  instituted  Government  scheme 
should    do  much    to  place  matters  on  a  sounder 


footing.  The  scheme  in  its  main  features  is  one 
conceived  on  broad  and  patriotic  lines,  which  may 
lead  to  results  even  ijreator  than  were  anticipated 
by  those  who  framed  it.  The  detailed  arrange- 
ments under  which  it  will  be  administered  have 
not.  as  yet  been  definitely  laid  down.  Some,  but 
not  all,  of  the  industries  which  may  expect  help 
are  at  the  i>reseiit  time  so  engaged  with  war  work 
that  it  is  not  possiljle  for  those  controlling  them 
fully  to  consider,  much  less  to  carry  out,  useful 
research  work.  Such  work,  to  be  of  real  value, 
must  be  undertaken  in  consultation  with  the 
different  industries.  It  is,  however,  important 
that  some  definite  lines  for  the  working  of  the 
Government  scheme  should  be  laid  down  at  an 
early  date.  It  is  to  be  hoped  that  it  may  be 
developed  on  such  broiid,  liberal  and  generous 
lines  as  will  command  general  confidence.  If 
worked  on  such  lines  the  scheme  will  be  of  great 
value.  The  concluding  words  of  the  addi'ess  were 
directed  particularly  to  the  younger  members  of 
the  institution,  and  contiained  some  sound  advice 
as  to  training  and  eai'ly  experience.  But,  as  was 
pointed  out,  experience  and  the  passing  of  hard 
engineering  examinations  are  not  the  only 
requisites  for  success  as  an  engineer.  Probably 
there  is  no  class  of  engineer  more  in  request  than 
the  resident  engineer  or  assistant  engineer  with 
experience,  wliocan  "  get  on  "  with  people.  Engi- 
neers ai'e  afraid  of  assistants  who  can't  get  on 
with  people.  Such  men  irritate  clients ;  they 
cause  trouble  whether  they  are  on  the  engineer'.s 
or  contractor's  side.  The  capacity  of  getting  on 
with  people  and  still  holding  one's  own  has  a 
distinct  money  value,  and  a  very  high  one.  These 
remarks  might  well  1)0  taken  to  heart  by  old  and 
voiinff  alike. 


Electricity 
Supply 
in  Dublin. 


A  remarkable  state  of  affaii's 
in  connection  with  the  elec- 
tricity undertaking  of  the  Cor- 
poration of  Dublin  ha.s  been 
revealed  by  the  report  of  a  special  committee 
which  was  issued  last  week.  The  committee  was 
appointed  by  the  covmcil  in  April  last  year  to 
inquire  into  the  administration  and  conduct  of  the 
undertaking,  and  in  August,  1915,  appointed  Mr. 
P.  W.  d'Alton,  M.TNST.c.E.,  to  make  a  thorough 
investigation.  Mr.  d 'Alton's  report  was  received 
in  December,  and  parts  of  it  W'ere  unofficially 
communicated  to  the  local  Press  in  February, 
together  with  extracts  from  counter-reports  pre- 
pared by  four  of  the  officials  concerned,  giving  rise 
to  a  good  deal  of  comment  and  discussion.  The 
whole  of  the  repoi'ts  have  now  been  published  in 
exfenso,  with  a  supplementary  report  prepared  by 
Mr.  d'Alton  at  the  request  of  the  _  special 
committee. 

It  appears  from  these  documents  that  the 
history  of  the  undertaking  has  been  marked  by  a 
series  of  mistalvcs  and  misfortunes  constituting  a 
record  unique  among  the  annals  of  municipal  elec- 
tricity supply,  with  the  result  that  the  business 
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has  failed  to  achieve  the  success  that  might  fau'ly 
have  been  anticipated,  and  is  being  ean-ied  on 
under  highly  inefficient  conditions.  Passing  over 
the  early  diificulties  which  the  undertaking  experi- 
encexi  in  common  with  others  of  its  kind,  a  funda- 
mental error  was  committed  in  1899,  when  the 
reorganisation  of  the  whole  system  of  supply  was 
talien  in  hand.  On  the  advice  of  tJie  late  Mr. 
Robert  Hammond,  a  three-phase  system  of  supply 
and  distribution-  was  adopted,  to  which  Mr. 
d 'Alton  talves  no  exception,  but  unfortunately  the 
coi-poration  insisted  on  the  adoption  of  a  site  for 
the  generating  station  at  the  Pigeon-House  Fort, 
which  is  situated  at  the  end  of  a  narrow  peninsula 
jutting  out  into  the  sea,  and  necessitated  the  lay- 
ing of  long  trunk  mains  between  the  station  and 
the  city.  Moreover,  the  new  station  was  laid  out 
on  far  too  small  a  scale,  the  engines  originally 
installed  were  of  faulty  design  and  gave  rise  to 
endless  trouble  and  expense,  and  a  generating  set 
which  was  added  in  1906  also  proved  unsatis- 
factory. It  then  became  necessary,  in  view  of 
the  growing  demand,  to  commence  a  new  station, 
as  the  old  one  could  not  possibly  be  extended. 
Modern  turbo-electric  generators  were  installed, 
but,  owing  to  technical  difficulties,  the  two  stations 
could  not  for  some  time  be  operated  together  on 
economical  lines,  and  the  condensing  plant  has  for 
a  long  time  been  in  a  defective  condition. 

Turning  to  questions  of  management,  Mr. 
d 'Alton  severely  criticises  the  system  of  nmning 
the  plant,  which  he  regai'ds  as  highly  inefficient 
and  wasteful  of  coal ;  he  considers  that  the  works 
are  over-staffed,  much  of  the  plant  is  in  need  of 
thorough  overhauling,  and  a  large  addition  to  the 
generating  plant  is  ui'gently  necessary.  Control 
of  the  undertaking  is  divided  between  "  an  engi- 
neer who  is  not  a  manager  and  a  secr'etaiy  who 
in  part  manages,"  a  system  to  which  Mr.  d 'Alton 
takes  the  strongest  exception.  In  his  opinion  the 
engineer  alone  should  be  responsible  for  the  selec- 
tion of  his  staff  and  the  development  and  measmie- 
ment  of  the  output.  The  charges  for  energy  for 
private  lighting  and  power  are  unduly  high,  the 
cost  of  the  secretarial  department  is  excessive, 
the  system  of  coal  supply  is  defective  (it  has  been 
in  the  hands  of  one  finn  of  contractors  for  yeai-s), 
and  the  records  of  units  generated  are  unreliable 
owing  to  the  bad  condition  of  the  meters.  In 
addition  to  these  items  it  appears  from  the  repoi-t« 
that  the  city  council  has  repeatedly  igi:ored  the 
advice  of  its  engineers,  and  even  that  of  the  Elec- 
tricity Committee,  a  fact  which  goes  far  to 
mitigate  the  responsibility  of  the  staff  for  the 
unfortunate  condition  in  which  the  undertaking 
now  finds  it-self.  In  his  supplementary  report 
Mr.  d 'Alton  re])Iies  to  the  points  raised  by  the 
officials,  and  reiterates  his  main  conclusions  as  to 
the  defects  of  management  of  the  undertaking, 
and  in  the  result  the  committee  has  decided  to 
recommend  the  council  to  invite  Mr.  d 'Alton  to 
take  entire  charge  of  the  undertiiking  for  a  period 
of  three  years.  The  proposal  has  not  yet  been 
dealt  with  by  the  council,  but  is  exciting  a  good 
deal  of  discussion  in  Dublin,  where  the  under- 
taking has  been  the  subject  of  sevei-e  criticism  for 
niauy  years. 

#  ♦  • 

contracts  ,  Elsewhere  in  these  pages  will 
and  Day  Work.  '''"  ff."»d  an  article  m  which  the 
relative  merits  of  the  two 
systems — viz.,  contract  work  and  day  work — are 
discussed  at  some  length.  In  considering  this 
question  one  has  to  guard  against  a  very  natural 
tendency  to  think  that  because  a  certain  practice 
is  allowed  by  custom  it  is  necessarily  right.  In 
the  opinion  of  the  author,  far  too  much  responsi- 
bility is  thrown  upon  the  contractor,  and  from 
the  engineer's  point  of  view  there  is  much  to  be 
said  in  favom-  of  an  alteration.  Although  it  is 
perfectly  true  that  some  men  have  made  fortunes 


merely  by  organising  work,  throwing  the  responsi- 
bility for  eveiy  part  of  the  work  upon  the  shoulders 
of  various  contractors,  the  true  engineer  must 
always  regard  the  practice  with  the  disgust  ■which 
it  deserves.  Foi-  instance,  a  man  of  organising 
capacity,  who  is  no  true  engineer,  will  can-y  out 
a  water  supply  scheme  by  employing  a  firm  of 
well-sinkers  to  obtain  the  water,  by  obtaining 
ready-made  designs  for  reinforced-concrete  reser- 
vou's,  by  employing  one  of  the  best- makers  of 
engines  and  pumps  to  deal  with  the  lifting  of  the 
water,  by  employing  a  maimer  of  filters  to  piu-ify 
it,  and  so  on.  Obviously,'  in  such  a  'case  the  con- 
tractors ai'e  the  true  engineers.  They  take  all 
the  risk,  they  make  the  calculations,  they  provide 
the  designs,  and  without  them  the  engineer,  or 
so-called,  would  be  helpless.  The  true  engineer 
deserves  the  credit  and  profit.  However,  the 
British  public  are  not  quite  fools,  and  when  engi- 
neers act  in  this  way,  shu-king  the  responsibility 
for  which  they  charge  fees,  tliey  and  their  pro- 
fession must  inevitably  suffer  in  the  long  run. 
Such  men  are  no  longer  required. 

There  is  undoubte.dly  much  work  which  can  be 
done  better  at  day-work  prices  than  by  contract. 
The  municipal  engineer  has  to  do  a  gi'eat  deal  of 
work  in  this  manner,  and  there  is  no  doubt  that 
much  of  the  best  and  most  economical  work  is 
done  in  this  way.  Hence  the  municipal  engineer, 
by  taking  greater  responsibility,  begins  to  hold  a 
higher  position  than  the  consulting  engineer  who, 
if  a  change  is  not  made,  will  certainly  pass  out 
of  existence  for  the  reasons  stated  above.  The 
engineer's  object  is  that  work  should  be  well  done, 
that  the  best  materials  should  be'  procm-ed  at  the 
cheapest  price,  and  that  the  best  and  at  the  same 
time  the  cheapest  scheme  should  be  designed  and 
carried  out.  A  system  which  enables  the  engi- 
neer to  do  an  engineer's  work,  \-i-hich  does  awa_y 
with  the  almost  Inevitable  acceptance  of  the 
lowest  tender,  which  ensures  that  all  work  shall 
be  properly  paid  for,  and  yet  that  there  shall  be 
no  waste  of  money,  is  undoubtedly  a  good  system, 
but  it  will  be  m'ged  that  this  throws  great 
responsibility  on  the  engineer.  Doubtless ;  but  if 
he  is  really  an  engineer,  and  not  inferior  to  the 
contractoi"s  who  work  under  him,  he  will  welcome 
such  responsibility.  There  is  plenty  of  work  wait- 
ing for  such  men  to  do,  and  it  is  not  too  much 
to  say  that  the  prevailing  practice  of  doing  almost 
everything  by  contract  work  is  largely  due  to  the 
faet  that  engineers  are  often  unwilling  to  accept 
the  responsibilities  outlined  above.  The  whole 
subject  is  one  of  special  interest  at  the  present 
time,  and  will  be  even  more  so  in  the  future, 
and  we  invite  our  readers  to  give  their  opinions 
as  freely  as  possible  in  written  communications, 
which  we  shall  be  glad  to  publish. 


The  Timber 
Shortage. 


In  the  course  of  his  recent 
l>residential  address  to  the 
Sanitary  Inspectors'  Associa- 
tion, to  which  we  reieiTed  last  week.  Sir  James 
Crichton-Browne  drew  attention  once  moi'^e  to  the 
rapid  denudation  of  growing  trees  which  is  now 
going  on  in  this  country.  The  seriousness  of  the 
present  position  can  only  fully  be  understood  when 
it  is  remembered  that  before  the  recent  abnormal 
fellings  for  war  piu^joses,  our  percentage  of  land 
under  forest  to  total  area  was  the  lowest  of  all 
Eiu'opean  countries,  with  the  single  exception  of 
Portugal.  Some  idea  of  the  character  and  extent 
of  these  fellings  may  be  gathered  from  a  photo- 
graph which  appears  in  the  current  issue  of  the 
Royal  Magazine  showing  some  of  the  results  of 
the  labours  of  the  224th  Canadian  Forestry 
Battalion,  which  has  been  busy  m  the  Suirey 
woods  cutting  down  trees  to  be  used  for  wai-  pur- 
poses. This  is  only  a  sample  of  what  Sir  James 
describes  as  the  "  arboreal  havoc  and  dese- 
cration of  beauty  "  that  are  going  on  all  over  the 
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eoimtry.  Wt>  aiv  told  that,  by  modern  iiietlKxls 
a  troo  cau  be  cut  and  tunud  into  boards  iu  about 
ten  minut'es,  but  wlien  m  c  reflect  on  the  time  that 
nuist  elapse  before  these  trees  can  be  rei)la<-ed, 
wo  eannot  shut  oiu"  eyes  ia  the  intlueni'o  which 
the  depletion  may  exert-  cu  the  hesvlth  and  happi- 
ness of  oiu-  people.  We  have  on  former  occiisions 
dealt  with  the  uece.ssitA  tor  a  national  policy  of 
afforestation  to  meet  the  economic  situation 
caused  by  the  increasing  shortage  of  liome-gi-owii 
timber.  But,  as  Sir  James  reminds  us,  tliis  is  by 
no  means  the  only  suspect  of  the  question.  To 
use  his  words,  forests  arc  of  value  not  only  throui;li 
the  produce  they  yield,  Imt  through  the  influence 
they  exercise  on  climate,  the  regulation  of 
moistiu-e.the  stability  of  the  soil,  and  the  beauty  of 
the  countryside.  They  lulji  to  regulate  the  water 
supply, produce  a uiore sustained  feeding  of  springs, 
and  render  the  flo«-  of  ri\  ers  more  continuous,  tlius 
reducing  the  danger  of  floods,  which  may  dsunago 
not  only  property,  but  health,  by  the  dainimess 
they  leave  behind  them.  They  reduce  the  velocity 
of  air  cuiTents,  and  when  jiuiiciously  placed  protect 
adjoining  t«rritors^  from  rold  or  dry  winds,  and 
afford  shelter  to  cattle,  giune,  and  useful  birds, 
and  so  contribute  to  food  supply.  It  is  indeed 
to  be  hoped  that  the  economic  ai'gument  reinforced 
by  those  just  enumerated  may  speedily  induce 
the  Government  to  take  speedy  action  to  deal  with 
a  situation  that  has  alreadv  become  serious'. 


siu-veyor  was  warned  that  it  would  be  for  the 
council  "to  keep  tlieu-  eyes-  open  in  futui'e," 
which  was  evidently  ijuite  needless,  seeing  that 
the  council  were  already  sufficiently  wide-awake 
to  the  possibilities  of  the  situation. 


Armagh 

County  Surveyor 

and  the 

Rural  Council. 


The  difficulties  of  municipal 
and  ci>iiiity  surveyore  in  general 
lU'o  more  than  sufficient  to 
suggest  that  their  life,  like 
that  of  Gilbert's  policeman,  is 
not  always  a  happy  one,  i)ut  it  is  hai'd  to  escape 
the  conclusiou  that  the  experiences  of  these 
officials  in  Ireland  ai'e  sometimes  uiore  than 
ordiuiU'ily  trying.  Why  this  should  be  it  would 
not  be  eas}'  to  say,  exce|it  upon  the  hypothesis 
that  in  the  urban  and  rural  districts  of  the  sister 
isle  local  self-government  is  more  or  less  in  a  state 
of  transition  from  the  old  to  the  new,  with  the 
older  conventions  still  exn-eising  a  too-powerful 
influence  upon  the  minds  of  the  representative 
authorities.  An  example  of  the  peculiai-  condi- 
tions suggested  by  these  remarks  wiis  supplied 
recently  by  the  proceedings  of  the  Lurgan  Rural 
District  Council.  A  member  took  occasion  some- 
what pointedly  to  remind  the  council  that  at  a 
previous  meeting  a  resolution  had  been  passed 
recommending  that  a  certain  rosid  contractor  be 
paid  for  the  stones  he  had  put  on  the  road  during 
the  previous  four  moutlis.  The  chairman  just  as 
pointedly  inquired  if  this  had  been  done,  where- 
upon the  county  surveyor,  Mr.  R.  H.  Dornjan, 
answered  in  the  negative,  adding  that  he  would 
not  pay  for  stones  which  were  not  in  accordance 
with  specification.  The  stones,  it  appeai-ed,  had 
been  taken  from  a  prohibited  quarry,  but  in  order 
to  settle  the  matter  the  county  sm'veyor — confess- 
ing that  he  thought  he  was  not  doing  right  in 
making  such  a  proposition — had  offered  to  pay  a 
few  pence  less  per  ton.  Mr.  Dorman's  appre- 
hension'was  obviously  not  ill-founded,  for  liis  offer 
of  a  compromise  was  received  with  suggestions 
from  councillors  that  he  should  "  divide  the  differ- 
ence," "yield  a  little,  "  "allow  a  little  more," 
and  so  forth.  The  novelty  of-  the  position  is  mani- 
fest when  we  remember  that  here  were  councillors 
pleading  with  a  county  official  to  pay  a  road  con- 
tractor money  from  the  rates  in  excess  of  the 
ammnit  to  which  he  w;us  entitled.  Mr.  Dorman 
at  length  flatly  declined  to  accede  to  their 
blandishments,  saying  that  it  was  an  attempt  to 
bargain  by  the  rural  council  that  should  not  have 
been  made.  It  is  chai-aoteristic  of  the  whole  of 
this  anomalous  proceeding  that  the  chairmfin,  in 
defiance  of  actualities,  "  denied  that  there  was 
any  bargaining."     At  the  same  time  the  county 


Health  and 
Housing. 


.Vmong  the  most  striking 
[lapiTs  read  at  the  recent  Cardiff 
conference  of  the  Sanitary 
Inspectors'  Association  was  that  by  Bailie 
Stewai-t,  of  Glasgow,  on  "  Health  and  Housing." 
The  city  fi-om  which  Bailie  Stewart  hails  is  pro- 
bably faced  with  a  more  serious  housing  problem 
than  any  other  city  in  Great  Britain.  When  it 
is  realised  that  literally  the  greater  part  of  the 
whole  population  of  Glasgow  are  housed  in  one  or 
two  roomed  tenements,  it  is  difficult  to  dissent 
from  the  conclusion  that  the  resulting  effect  on 
the  public  health  is  both  disastrous  and  costly. 
Some  measm'o  of  the  devastation  that  is  being 
wrought  is  afforded  by  the  fact  that  the  city  is 
paying  in  round  figures  an  annual  sum  of  £750,000 
sterling  in  dealing  with  ill-health  and  its  effects. 
Bailie  Stewart's  themo  was  that  housing  reform 
lies  at  the  root  of  all  health  imi)rovoment,  and 
that  until  the  people  are  decently  housed  cam- 
paigns cigainst  such  scourges  as  infant  mortality 
and  tuberculosis  are  foredoomed  to  failure.  The 
latter  part  of  his  address  raised  a  very  serious 
economic  question.  He  contended  that  local 
authorities  cannot  build  satisfactory  houses  for 
the  working  classes  and  make  them  pa.y,  and  he 
proposed  as  a  remedy  the  virtual  abolition  of  inte- 
rest. His  actual  [)ro[)osal  was  that  the  State 
should  lend  £;J0,000,000  per  annum,  free  of  inte- 
rest, for  Some  years  to  come,  to  local  authoa-ities 
to  enable  them  to  erect  suitable  houses,  the  autho- 
rities in  tlieir  turn  to  charge  such  a  rent  as  would 
jiay  the  cost  of  maintenance  and  repay  by  a  sink- 
ing fund  the  capital  cost  in  sixty  years.  This  is 
as  bold  a  proj)osal  as  we  have  heard  for  dealing 
with  the  difficulty  of  the  "economic  rent."  It 
is  all  to  the  good  that  the  housing  question  is 
provoking  discussion  at  so  many  meetings  and 
conferences  just  now.  Public  opinion  is,  we 
believe,  inper  for  a  bold  policy  on  the  part  of  the 
Government  than  it  has  ever  been  befoi'e. 


1-    .  U1-.J1.L..  Ill  a  recent  issue  our  contri- 

Tyre  Widths        ,     ,         .    ..rn,-  r\        ^ir     i  i 

and  Road  Wear.  ^^^'■'  ^^  Inmgs  One  Would 
Like  to  Know  "  asked  whether 
I'r.ad  surveyors  in  this  country  ought  not  to  think 
themselves  fortunate  that  they  have  to  deal  with 
motor- 'bus  traffic,  and  not  that  of  "  byle  gharries 
— a  type  of  vehicle  in  use  in  India.  He  went  oh 
to  inquu-e.  What  is  a  "  byle  ghaiTie  "?  and  the 
"  Note  on  Cart  Wheels  and  Tyres,"  by  Mr.  T. 
Salkield,  the  municipal  engineer  of  Delhi,  which 
will  be  found  in  another  column,  is  published  as 
a  direct  result  of  this  query.  A  perusal  of  the 
article,  which  contains  the  substance  of  a  paper 
read  by  the  authoi-  before  the  All-India  Sanitary 
Congress,  shows  how  serious  is  the  daniijge  caused 
to  roads  in  that  country  by  the  nanow-tyred 
\\'heels  of  the  springless  vehicles  which  are  com- 
monly used  there.  We  are  not  sure  as  to  the 
precise  relationship  that  exists  between  the  ' '  byle 
ghaiTie  "  and  the  Dellii  "thela, "  which  Mr. 
Salkield  claims  to  be  the  Indian  champion  road 
destroyer,  but  we  gather  that  in  none  of  these 
spiingless  Indian  carts  is  any  attempt  made  to 
reduce  the  friction  of  the  wheel  upon  its  axle,  and 
consequently  the  weight  to  be  overcome  is  uuich 
increased  and  the  reaction  between  the  road  sur- 
face and  the  wheel  tyres  retarded.  Tlie  power  of 
these  vehicles  to  demolish  road  surfaces  is  further 
increased  by  the  use  of  very  nan-ow  tyres,  and  it 
certainly  seems  that  the  whole  matter  is  one  that 
must  be  dealt  with  by  by-law  if  the  roads  are  to 
be  preserved  iu  a  reasonable  state  of  repair. 
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Contract  Work  and  Day  Work. 


By    II.    C.    H.     SHENTON. 


As  a  result  of  the  uncertain  conditions  produced 
by  the  war  a  considerable  amount  of  work  which, 
under  normal  conditions,  would  have  liad  to  be  done 
by  contract  has  been  done  by  day  work,  and  some 
engineers  have  therefore  had  unusual  opportunities 
for  observing  the  comparative  merits  of  the  two 
systems. 

A  contract  is  useful  chiefly  because  it  enables  some 
one  who  does  not  know  how  much  a  ceVtain  piece  of 
work  will  cost,  or  how  long  its  execution  will  take, 
to  have  certain  knowledge  on  these  points.  Therefore 
the  layman  who  is  responsible  for  an  outlay  of  money 
upon  a  piece  of  work  demands  a  contract  and  tender, 
because  this  is  the  only  way  in  which  he  can  protect 
himself.  The  same  should  not  apply,  however,  to 
the  engineer,  who  oiight  to  be  able  to  estimate  tlie 
cost  of  the  work  as  well  as  or  better  than  the  con- 
tractor. But  such  is  the  timidity  of  the  average  engi- 
neer that,  although  he  may  prepare  an  estimate,  he 
will  not  hesitate  to  ask  to  have  it  confirmed  by  actual 
tenders,  and  will  seldom  dispute  the  matter  if  tlie 
tenders  received  are  alwve  or  below  his  estimate. 

It  is  largely  owing  to  this  timidity  on  the  part  of 
the  engineer  that  the  layman  fails  to  attach  due 
importance  to  his  estimate,  and  is  not  greatly  surprised 
if  it  proves  to  be  apparently  too  high  or  too  low. 
Further,  the  engineer,  being  able  thus  partly  to  drop 
his  responsibility  with  regard  to  the  estimate,  is  apt 
to  give  less  attention  to  its  preparation  than  does  the 
contractor.  FurtheJ,  when  a  tender  has  been  accepted. 
the  engineer  is  not  greatly  interested  if  the  cost  of 
the  work  to  the  contractor  is  greater  or  less  than  the 
contractor  anticipated.  As  long  as  the  work  is  well 
done,  and  done  within  the  specified  time,  it  matters 
little  to  him  v>'hether  the  contractor  is  working  eco- 
nomically or  not.  The  result  is  that  a  great  deal  of 
detail  work  which  ought  to  receive  the  attention  of 
the  engineer  is  left  to  the  contractor,  who  may  or  may 
not  be  capable  of  dealing  with  it.  If  he  is  incom- 
petent, as  is  very  often  the  case  with  small  con- 
tractors, he  organises  his  men  badly,  is  unnecessarily 
extravagant,  purchases  material  at  unnecessarily 
high  prices,  or  obtains  material  of  inferior  quality, 
and  suffers  loss  by  its  rejection,  and  ultimately  loses 
money,  and  is  behindliand  in  time. 

It  may  be  argued  that  a  contractor  has  to  accept  a 
risk  which  the  client  and  the  engineer  are  unwilling 
to  take.  He  must  therefore  safeguard  himself;  he 
must  not  only  calculate  upon  receiving  a  reasonable 
profit,  but  mu.st  also  allow  a  proper  sum  to  cover 
risk.  Assuming  that  the  risk  materialises,  the  con- 
tractor loses  the  sum  he  has  allowed  to  cover  it.  If, 
however,  it  proves  to  be  non-existent,  he  makes  a 
larger  profit.  Certaiidy,  the  contractor  hopes  to  make 
this  profit,  and  as  certainly  the  client  has  no  wish  to 
pay  for  a  risk  which  does  not  exist.  It  is  a  gamble 
on  the  part  of  the  contractor,  and  in  the  long  run  he 
is  the  winner,  unless  he  fads,  as  he  often  does.  It  is. 
clearly  a  case  in  which  each  party  hopes  to  get  some- 
thing for  nothing,  with  a  strong  probability  that  the 
contractor  will  score.  The  system  is  unsati.-=faetory. 
Clearly  the  client  ought  to  pay  for  all  work  done,  and 
ought  not,  under  any  circumstances,  to  be  able  to 
make  an  honest  contractor  do  w-ork  at  a  loss.  It  is 
equally  clear  that  the  contractor  ought  not  to  be 
paid  for  work  which  he  might  have  had  to  do  under 
certain  circiunstances,  but  which,  as  a  matter  of  fact, 
he  has  ncrt  had  to  do.  The  system  is  just  as  immoral 
as  any  other  form  of  gambling,  and  ought  not  to  be 
supported  with  public  money. 

ETHICAL    CONSIDERATIONS. 

It  is  well  at  this  jMiint  to  consider  the  ethical  side 
of  the  question.  Most  men,  and  certainly  most  con- 
tractors, all  things  being  equal,  have  no  special  desire 
to  do  wrong  when  it  is  equally  easy  to  do  right.  The 
process  of  obtaining  an  imifair  profit  or  pa>^nen:t  is, 
moreover,  worrying,  risky,  and  unpleasant.  There 
are,  indeed,  a  few  people  mentally  deficient  who 
prefer  crooked  ways,  but  these  are  a  negligible 
quantity,  and  are  chiefly  interesting  to  the  police. 
On  the  other  hand,  when  the  average  person  has 
suffered  unjust  treatment,  when  he  has  been  forced 
to  carrj'  out  a  losing  contract,  to  do  work  which  was 
entirely  unexpected  without  payment,  to  .supply 
material  at  a  losing  price,  to  wast«  good  material  on 
unnecessary  work,  or  when,  owing  to  a  miscalcula- 


tion, he  finds  that  he  is  losing  money,  then,  being 
human,  he  looks  around  for  some  means  of  recouping 
himself.  All  this  is  only  too  likely  to  happen  on  a 
contract.  The  contractor,  with  ruin  staring  hmi  in 
the  face,  and  believing  that,  morally  at  any  rate,  be 
has  been  cheated,  uses  his  ability  and  knowledge  to 
make  good  his  losses  by  scamping  the  work;  nor  will 
the  most  exijerienced  engineer  and  tlie  best  staff  of 
assistants  wholly  prevent  him  from  doing  so.  Work 
done  under  such  conditions  is  always  bad.  Those  who 
try  to  rob  contractors  invariably  reap  their  reward. 

An  ignorant  man,  or  one  of  mean  and  inferior 
intelligence,  wiU  generally  suspect  the  contractor 
from  the  outset.  To  him  a  contractor  is  a  man  who 
lives  by  making  an  illicit  profit.  But  this  foolisli 
opinion  is  also  common  among  highly  educated 
persons  wlio,  not  being  men  of  business,  look  upon 
all  business  men  as  rogues.  They  cherish  the  sincere 
belief  that  certain  practices  exist  in  business  which, 
though  they  ar©  to  be  condemned  on  moral  grounds, 
are,  nevertheless,  essential.  They  are  entirely 
ignorant  of  the  fact  that  tlie  best  business  men  are 
those  of  the  highest  integritj',  whose  word  is  to  be 
absolutely  trusted,  and  who  are  scrupulously  honest 
and  honourable  in  all  their  dealings.  There  is  a 
tradition  that  contractors  will  always  overcliarge  if 
they  have  the  chance  to  do  so,  and  unless  a  man  has 
considerable  knowledge  of  business  he  generally  has 
this  belief. 

Without  claiming  perfection  of  morals  for  the 
average  contractor,  who  is  generally  a  sorely  tried 
person,  it  is  fairly  safe  to  give  him  the  Isenefit  of  the 
doubt  that  if  lie  is  reasonably  treated  he  has  no 
special  wish  at  the  outset  to  charge  more  than  a  fair 
rate  of  profit  on  his  work.  If  he  is  sure  of  making 
this  he  has  no  incentive  lo  wrong  doing.  On  the 
other  hand,  he  often  possesse;,  the  sporting  instinct, 
and  is  not  averse  to  a  gamble;  but  that  is  no  reason 
why  the  engineer  shoiifld  gratify  this  propensity  at 
the  expense  of  his  client. 

Work  done  by  confraot  provides  the  facilities  for  a 
gamble  on  the  part  of  the  contractor,  and  it  is  gene- 
rally heads  he  wins  cand  tails  you  lose,  unless — as  is 
often  the  case — you,  by  your  sui-)e.rior  knowledge,  foresee 
the  difficulties  which  he  does  not;  in  which  case  the 
contractor  is  made  to  lose  owing  to  his  ignorance  or 
folly.  Of  course,  there  is  the  intermediate  case  where 
tlie  contractor  makes  exactly  the  profit  which  is  his 
due ;  but  are  these  cases  of  frequent  occurrence  ? 

Work  done  at  day  work  and  schedule  prices  pro- 
vides no  such  opportunities  for  gambling,  provided 
that  the  engineer  knows  his  business.  It  can  be 
easUy  checked,  and  it  would  puzzle  the  ordinary  con- 
tractor to  make  an  unfair  profit  on  that  if  the  engi- 
neer looks  after  the  work  properly.  This  fact  is 
generally  overlooked. 

RELATIVE    ADVANTAGES. 

Is  there,  then,  so  great  an  advantage  in  contract 
work  ?  It  seems  that  the  chief  advantage  to  the 
engineer  is  that  it  saves  him  the  trouble  of  checking 
the  men's  time,  the  cost  of  materials,  and  the  methods 
of  the  work,  that  't  'relieves  him  of  great  responsi- 
bility, and  generaMy  leaves  him  to  do  the  tally 
while  the  contractor  has  to  do  the  engineering  work. 
But,  after  all,  is  there  not  something  very  dissatisfy- 
ing to  a  real  engineer  in  all  this  ?  Is  it  really  the 
duty  of  the  engineer  to  shelve  his  responsibility  in 
this  manner,  and  is  it  not  largely  due  io  this  shelving 
of  responsibility  that  the  engineer  in  private  practice 
in  tliese  days  cuts  a  poor  figure  beside  the  old  engi- 
neers, who  certainly  accepted  greater  responsibility  ? 

A  mian  is  paid  for  the  work  he  dc>es  and  for  the 
responsibility  which  he  is  prepared  to  take.  Tlie  con- 
tractor generally  makes  more  money  than  the 
engineer  tecause  he  is  ready  to  take  this  responsi- 
bility and  is  capable  of  doing  it. 

Work  done  by  administration  at  day  work  and 
schedule  prices  is  much  more  interesting  to  the  engi- 
neer. It  enables  him  to  use  his  faculties  to  the 
fullest  advantage.  The  contractor  runs  no  risk  of 
loss,  and  the  client  runs  no  risk  of  an  overcharge, 
and  if  the  engineer  is  competent  his  estimate  is  no 
more  likely  to  be  exceeded  than  that  of  the  contractor, 
and  his  client  will  not  be  lany  more  likely  to  incur 
an  unexpected  expense  than  would  be  the  case  in 
contract  work. 
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The  aoceptaiice  of  tlie  lowest  tender,  and,  in  I'tiet. 
inviting  of  tenders  from  all  and  sundry,  leads  to 
inferior  work,  and  not  infrequently  to  tlie  -rnin  of  the 
contractor  and  to  the  prejudice  of  the  rei)ntation  of 
the  enixineer. 

Tliis  is  not  to  adviso  that  ail  work  should  l>e  done 
liy  day  work.  ,arid  lliat  contracts  are  not  generally 
necessary  or  useful,  hut  it  is  to  sugge.st  that  ;i  great 
deal  of  the  work  which  is  now  done  as  contract  work 
might  he  done  far  better  and  more  econoniically  by 
iidniinistration.  This  doubtless  means  greater  troubte 
and  re.s|)onsi'bility  for  the  engineer,  and  the  engineer 
who  is  capable  of  doinu  better  work  for  less  money 
tlia.n  his  <'onvpefitors  will  certainly,  as  soon  as  the 
fact  is  known,  he  able  to  obfain  payment  in  jiroiior- 
tion  to  the  value  and  extent  of*  his  work. 


ARCHITECTS  AND  SLUM  AREAS. 


THE   DISGRACE   OF   SQUALOR   AND   UGLINESS. 

In  his  pre.sidcntia.l  address  at  the  opening  uiectiug 
of  the  eighty-third  session  of  the  Boyal  Institute  of 
British  Architects  on  Monday,  Mr.  Ernest  Newton. 
A.R.A..  said  that  if  the  timely  suggestion  of  the 
Ministry  of  Mimitions  that  the  iJiiWie  would  do  well 
to  t^ak-e  advantage  of  the  lull  in  building  operations 
to  get  pliui-s  prei)ared  n^nv  for  future  schemes  wtM-e 
generally  followed.  archite>.'ts  would  be  helped  to  tide 
over  the  presient  difficult  period.  It  would  be  a  di.s- 
srraee  to  the  nation  if.  after  the  war.  it  was  content 
to  let  the  workers.,  who  were  now  the  fighters,  live  in 
the  drab  and  dreary  districts  which  many  i>eoplc 
seemed  Jo  look  upon  as  the  inevitable  type  of  area 
for  an  indu.^trial  (wpulation.  In  London  alone  there 
were  square  miles  to  destroy  aod  rei)lan.  When  once 
the  citizens  of  London  liegan  to  realise  llie  disgrace  of 
.squalor  and  ugliness,  the  architect  would  come  into 
his  own  again.  Not  only  the  outlying  distri<>tiS  <'ric(l 
aloud  for.change — there  was  a  ghiring  example  in  the 
(•►-ntre  of  London  ;  and.  thanks  mainly  to  the  untirinig 
energy  of  Sir  A.ston  \Vel)b  and  the  London  Society. 
we  .seemed  within  lueasurable  distance  of  carrying 
out  a  great.ischeine  for  sweeping  away  Charing  Cross 
railway  bridge  and  replacing  it  with  a  finte  road 
bridge  worthy  of  the  caiiital.  It  was  a  hopeful  sign 
that  Parliament  was  on  the  side  of  the  improvers. 
Possibly  the  nuauber  of  those  who  cared  much  for  a 
beautifid  city  was  sunall  ;  but  if  the  rest  of  the  coin- 
nninity  could  be  brouprht  to  see  that  it  paid  to  have 
a  fine  city,  the  financial  difficiilty  would  he  ov.tvoinc. 


BEDFORDSHIRE  PETROL  MOTOR  LORRY  COSTS. 


In  his  report  for  the  year  1915-IG,  Mr.  F.  W.  Smart, 
the  county  surveyor  of  Bedfordshire,  includes  a 
schedule — reproduced  herewith — in  which  are  set  out 
the  cost  of  working  i>f  thi-ee  Commer  petrol-motor 
lorries  during  the  twelve  months  ended  December  last. 

It  will  be  noticed  tliat  the  cost  per  hour  has  in- 
creased by  7d.  and  the  cost  per  ton-mile  by  Id.,  the 
former  V>eing  accounted  for  by  the  general  increase  in 
cost  of  labour  and  spare  parts,  which  were  very  diffi- 
cult to  obtain,  and  then  at  a -greatly  increased  cost. 
The  cost  per  ton-mile,  Mr.  Smart  observes,  will  always 
vary,  as  the  ruling  factor  is  the  length  of  the  journey. 
and  in  consequence  of  haulage  continuously  through 
the  winter  up  to  a  local  camp  for  the  military  autho- 
rities being  comparatively  a  short  journey,  this  cost 
is  higher  than  last  year,  but  approximately  the  same 
a-4  the  ijrevious  year. 

The  fourth  lorry  ordeied  by  the  council  in  Novem- 
ber, 1915,  from  Commenial  Cars,  Limited,  had  not 
been  delivered  when  i\Ir.  Smart's  report  was  issued, 
and  the  county  surveyor  has  been  given  to  understand 
that  there  is  no  probability  of  delivery  for  some  time 
yet.  Steam  wagons  have  been  hired  to  a  slightly 
larger  extent  than  previously.  Comparing  the  cost  of 
the  council's  lorries  with  those  of  the  hired  ones  per 
hour,  the  difference  appears  to  be  very  slight,  being 
only  Id.  per  hour,  but  for  a  true  comparison  the  aver- 
age tonnage  of  material-  hauled  must  be  taken  into 
consideration,  and  the  following  is  an  analysis  on  this 
l,asis— viz.,  in  1,574  hours  the  hired  lorries  conveyed 
1,896  tons  at  an  average  cost  of  3s.  9d.  per  ton,  and 
during  the  same  number  of  hours  the  council's  lorries 
cx-mveyed  2,907  ton.s  at  an  average  cost  of  2s.  6d.  per 
ton. 
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THE   SURVEYOR  AND   MUNICIPAL 


November  10,  1916. 


Obstacles  to  Success  in  Engineering. 

By   SIR   MAURICE    FITZMAUEICE,    CM-.g.,  m.a.,  m.a.i.,  ll.d.,  President  of  the  Institution  of 

Civil  Engineers. 


[In  the  following  address,  delivered  on  Tuesday  evening  last,  on  the  occasion  of  his  installation 
as  president  of  the  Institution  of  Civil  Engineers,  Sir  Maurice  Fitzmaurice,  whose  engineering  achieve- 
ments have  earned  for  him  a  world-wide  reputation,  deals  with  some  of  the  reasons  which  at  times 
prevent  success  in  the  profession  to  which   he   belongs.] 


Tliere  are  two  kinds,  of  want  of  success  wliieh  I 
propost;  to  <'oiisider— that  in  connection  witli  works 
and  that  in  individuals.  There^is  a  third  class  wliich 
some  of  us  have  experienced — namdly,  want  of  slic- 
coss  in  undertakings  owing  to  the  financial  arrange- 
ments'coniing  to  grief;  but  tliis  class,  althoug'h  very 
disconcerting  to  engineers,  is  not  so  clearly  allied  to 
our  profession  as  the  two  I'ornier. 

I  do  not  suppose  there  are  any  engineers  in  tiris 
room  Who  have  carried  out  undertakings  of  any  extent 
who  have  not  hiad,  at  some  time  or  other,  to  lament 
faihiie  or  accident  in  connicction  with  at  least  some 
(lart  of  their  works.  For  many  years  I  was  fortunate 
eiLougli  to  be  engaged  Ijy  some  of  those  great  engineers 
w'ho.se  iiortraits  we  see  surrounding  us,  and  I  cannot 
reci/Uect  any  large  undertaking  which  'has  not  at 
times  caused  my  chief  considerable  anxiety  owing  to 
accident  on  sonio  ].)ortion  of  the  works,  or  from 
alteration  in  design  having  to  be  made  on  account 
of  unforeseen  caiuses.  Since  I  have  been  carrying  out 
works  on  my  own  respoosibility,  I  have  found  a 
shniliar  ^tate  of  affairs,  and  I  believe  all  engineers 
have  f nom  time  to  time  exiieriences  of  a  like  kind. 

I  am  not-  now  spaaJiing  of  great  calandties  or 
disasters.  ...  I  am  referring  to  those  misfortunes 
which  happen  more  or  less  on  all  works  of  engineer- 
ing construction.  Although  very  often  not  of  great 
magnitude,  they  'cause  the  engineer,  the  <?ontractor 
and  client  great  anxiety  and  disappointment.  The 
ensineer  in  the  ease  of  accident  causing  loss  of  life, 
even  although  it  may  lie  in  oonnection  w'ith  tem- 
porally works  for  which  he  is  not  directly  responsilile, 
feels  it  very  keenly,  and  probably  thinks  he  mig'lit 
lia\'e  taken,  or  caused  to  be  taken,  some  precautions 
which  would  han^o  prevented  it.  Although  even  a 
.■serious  accident  on  works  may  not  entail  any  extra 
cost  to  til©  engineer's  client,  it  may  necessitate  such 
an  addition  to  the  time  of  constiruction  as  will 
seriously  dislocate  arrangements  made  for  the  use  of 
the  works,  and  may  in  that  way  be  a  cause  of  serious 
finauicial  'less. 

The  neces.sity  for  alteration  of  dcsiuii.  or  part  of 
design,  owing  to  .unforeseen  difliiiill  n  s.  is  generaWy 
a  matter  which  causes  much  an.Nii.ii>  thought  and 
trouble  to  engineer  and  client.  Unfortunately, 
alteration  in  design  is  generally  aoco.mpanieii  by 
inicireased  'cost  and  time.  In  .exoeptional  cases  unfoi'e- 
seen  difficulties  may  necessitate  abandonment  of  the 
work. 

The  question  arises.  Are  engineers,  as  a  i-ule,  too 
optimistic  in  designing  their  work  aiid  in  their  esti- 
mates of  time  and  cost  ?  This  question,  however, 
only_  deals  partially  with  the  .class  of  failures  I  am 
considering,  .and  before  going  further  I  want  to  clear 
the  ground  in  connection  with  on©  important  point. 

CONTRACT    DIFFICULTIES. 

Works  of  any  size  are  generally  carried  out  by  con- 
tract, and  the  contractor  employed  has  a  very 
important  b.earing  on  thie  qu.est:on.  Probably  every 
engineer  would  like  to  Choos©  as  contractor  for  any 
wiork  w'hich  he  has  to  undertake  that  firm  which  has 
jireviously  .carried  out  sinnlair  wo.rk  for  himself,  or 
for  .engineers  he  knows.  Tliis  oour.sc  is,  however,  one 
which  cannot  be  -ado|it.ed,  except  in  a  few  special 
cases,  owing  to  obvious  reasons. 

As  is  well  known,  there  are  two  ways  of  obtaining 
(■oiiti.ii.(nr,-  fur  works,  either  by  o.p.en  tender  or  liy 
;i-1.mil;  -..l..(fed  fi.rms  to  tender.  In  the  first  ciasr 
It  i-  ;5.'..Mi  r:i:||y  understood  that  it  is  quite  allowalilc 
not  to  accept  the  lowest  tender  if  the  firm  has  not 
the  necessary  cxijerience  and  standing.  There  arc, 
however,  very  often  con.,sidera.bl©  difiiculties  in  re- 
jecting flow  tenders  of  unsuitable  firms,  and  explania- 
tions  to  clients  are  often  difficult.  I  have  had  exive- 
r;enice  of  a  firm  tendering  for  work  ap.proximating  in 
value  to  one  million  sterling  wlio  had  no  experience 
oif  the  class  .of  work  tendered  for,  but  w1io.«e  financial 
and  other  references  were  good.  Fortunately  the 
tender  was  ij)asscd  over.  Later  on,  when  the  siame 
firm  obtained'  a  small  contract  fo.r  somewhat  similar 


woik,  amounting  to  about  £35,000.  failure  took  place 
l>efor.e  the  work  was  ■  two-thirds  completed.  I  only 
mention  this  as  an  example  of  some  of  the  difficulties 
which  arise  in  open  tendering.  It  is  often  very  diffi- 
cidt  to  judge  of  the  financial  position  and  the 
capabilities  of  a  firm  of  which  one  personally  lias  no 
knowledge.  Sometimes  tlnose  wfio  are  given  as 
financial  and  general  references  seem  to  rather  more 
than  stretch  a  point  in  favour  of  the  firm  inquired 
about,  or  the  answers  given  are  so  vague  as  to  be 
useless. 

It  might  he  considered  that  all  difficulties  could 
be  'a.voided  by  asking  .selected  firms  to  tender,  and  in 
such  'Cases  it  is  geniorally  understood  that  tlie  lowest 
tender  will  b©  accepted.  The  procedure  is,  however, 
often  not  satisfactory.  It  frequently  hapijen's  that 
the  client  wisfies  to  include  in  the  selected  list  the 
name  of  a  firm  who  has, carried  out  to  his  knowledg© 
s'om.©  work  in  a  satisfactory  way,  although  of  quite  a 
different  character  to  that  being  dealt  with  at  the 
tini.e.  'Tills  is  often  the  cause  of  .great  trouble  to 
c'lient,  engineer  and  contractor. 

W©  all  know  contractors  iwjiooii  we  would  cheerfully 
accept  without  any  question  of  reference,  firms  w'ho 
iit  an  early  stage  of  the  wik  vi  i.-ni.-e  the  n©cessity 
of  .a  good  staff  and  of  pi"vi'lin"j  ;i!i  in'i'  ssary  plant, 
and  who  know  that  the  ini'tiiit  ee-t  tl  I'li'liy  incurred 
is  moi'e  than  regained  by  the  .facilities  obtained  in 
carrying  out  the  work  and  by  the  saving  'resulting 
from  curtailment  in  time  of  construcition.  It  is 
probably  due  to  the  weli-de.served  profits  made  by 
such  .contractors  that  other  fiinns  without  the  neces- 
sary capital  or  experience  are  fr©q\iently  tempted  to 
tender  for  W'ork  which  they  are  not  capable  of  carry- 
ing out  with  satisfaction  to  the  engineer  or  his  client, 
or  with  ijroflt  to  themselves. 

It  must  not,  however,  be  asBunied  that  I  am 
favouring  in  .all  cases  the  .employment  of  the  large 
contractors,  I  have  had  considerable  experienoe  with 
contraictors  in  quite  a  small  way  of  business  who 
carry  out  the  smaller  contnaicts  entrusted  to  them  in 
a  thoriii|._.hl\'  salisifavtiiiy  way,  especially  when  they 
have  Itii'l  ili'iii.-eUe.-  .nit  for  only  .one  or  two  classes 
of  work,  when  ilie  pi  iiiripal  iqan  give  p©r.sonal  .atten- 
tion to.  the  matter,  and  when -they  resist  the  tempta- 
tion to  embark  on  underitakings  beyond  their  capacity. 
Some  -of  my  most  ipleasant  experiences  in  engineering 
work  have  been  with  such  firms. 

I  do  not  know  .any  more  unpleasant  position,  both 
for  contractor  and  engineer,  than  when  it  is  evident 
that  a  contract  is  l>eing  oatried  out  at  a  loss.  In 
such  cases  the  con.tractor.  on  the  one  hand,  may  1>© 
forced  to  ca-'r;^  out  the  work  in  a  slow  and  unsatis- 
factcu'y  way,  .and  the  .engineer,  on  the  other  hand, 
feels  th'at  he  cannot  well  press  tlie  contractor  to 
spend  more  money  on  ijlant  and  staff. 

I  have  very  sh.ortly  mentioned  these  diffi'culties 
with  contracts  as  they  are  a  source  of  real  trouble, 
liut  I  think  I  ought  a  I  I  he  >,iiiie  time  to  acknowledge 
the  gTeat  lielp  wliiili  'H.^iin'ers  oibtain  from  many 
coii'tv'actors.  I  co'nsi'Jei  Iha.t  o.ne  .of  the  most  pleasant 
features  of  ouj-  profession  in  tills  country  is  the 
friendly  .and  li-elpful  fe&Iin'g  which  generally  exists 
lietween  eiigineei-s  and  contractors.  This  is  only  to 
))©  expected  wli.en  we  ku'ow  that  many  contractors 
and  .a  large  nuudier  of  their  asiSistants  are  connected 
with  this  insititutioin. 

AIIK    ENGINKERS    TOO    OPTIIMTSTIC  ? 

I  now  come  bavk  to  the  question  whether  engineers, 
as  .a  ride,  lare  too  o.iitiniistie  in  designing  their  work, 
and  in  their  C'Stimates  of  cost  .and  time.  On  full  con- 
sideration of  tlie  matter  I  am  inclined  to  think  that 
we  must  sometimes  plead,  guilty  to  this  charge, 
although  the  optimistic  view  and  under-estimates  of 
cost  and  time  are  not  always  Avillingly  aiTived  at.  I 
do  not  know  whether  my  exTJerieirce  on  tliis  point  is 
the  same  as  that  of  other  engineei-s. 

I  am  well  aware  that  even  in  works  where  all  the 
details  imve  been  w-orked  out  with  the  greatest  care, 
where   unit   prices    have   been   carefully    scrutinised. 


NoVLMtiKK    10,    I'JItJ. 


AND  COUNTY  ENGINEER. 


427 


wlioro  the  difterj'nt  stago-  of  Uie  work  have  Viecu  well 
thought  out.  where  all  [xissibl*  local  iiitoniiation  has 
been  obtained,  tliat  even  then  it  is  necessary  to  pro- 
vide a  siuii  of  money  oxer  a^nd  above  tlio  detailed 
estimate  to  meet  any  coutiugencies  which  may  arise, 
and  io  make  some  a<idit;oii  to  the  estimated  time  for 
construction.  In  some  <  ases,  when  adopting  this 
course.  I  have  been  met  \\  ith  the  statement,  particu- 
larly when  dealing  wiili  -ome  Government  or  muni- 
cipal authorities.  "  You  .-iurely,  if  the  design  has  been 
properly  sione  into,  do  n.t  require  that  large  sum  of 
money  for  contingencies  '  :  or.  "  Surely  you  can  cut 
something  off  the  estiinat,>  for  time  of  construction." 
()jie  then  explains  the  reason  of  money  far  contin- 
gencies aiid  the  added  tine  for  constrii-ction.  After 
some  discussion  the  cKeiii  .-ays;  "  Well  what  it  conies 
to  is  that  if  everything  u'oes  well  the  contingency 
money  might  be  materially  decreased  and  the  time 
for  construction  reduced,  and  I  would  prefer  that  we 
took  the  risk  of  cutting  liotli  down."  The  engineer 
knows  from  exiierience  that  such  a  c-ourse  is  not  wise, 
and  that  if  things  do  imt  go  right  the  conver.'^ation 
will  probably  l>e  forgotten,  but  very  reluctantly  finds 
himseW  forced  in  some  cases  to  redaice  his  estimate  of 
money  aiul  time. 

Wliait  arc  the  reiisons  wh>  engineers  frequently  And 
that  their  most  carefully  made  estimates  of  both  cost 
and  time  are  excecdeil  '  nie  principal  reason  is,  I 
think,  given  by  the  hackneyed  but  true  phrase  which 
we  often  hear,  that  engineering  is  not  an  exact 
.■science.  We  iire  continually  finding  out  more  about 
the  forces  of  Nature,  but  as  long  as  the  world  exists 
we  shall  not  find  out  sutticient  to  enable  us  to  make 
exact  estimates  of  time  and  c'ost,  and  guarantee  works 
against  accidents. 

Wliat,  shortly,  are  the  principal  matters  which 
cause  us  trouble  ?  The  Hr.st  one,  in  my  opinion,  is 
the  small  knowledge  we  are  able  to  obtain  of  the 
conditions  whi<h  exist  below  the  surface  of  the  earth, 
on  which  everythiirg  lias  to  be  founded;  secondly, 
the  riisk  which  it  is  neiessary  to  undertake  as  regards 
conditions  of  weather  while  works  are  lieing  carried 
out:  and.  thirdly,  the  varying  quality  of  many  of  the 
materials  we  liave  to  deal  with.  There  is  a  fourth 
matter,  which  affects  contractors  more  than  engineers 
— namely,  the  difficulty  of  estimating  the  cost  of 
materials  and  rates  of  wages  for  a  long  time  ahead, 
lliis  hust  also  substantially  affects  engineers'  esti- 
mates when  there  is  a  long  interval  between  the  time 
when  the  estimates  are  made  and  that  when  tetulers 
are  received. 

BORINGS — AND     WHAT    THEY    TELL. 

As  regards  the  first  ol  these  matters,  we.  in  most 
ca.ses,  try  to  obtain  all  iiiiormation  possible  about  the 
nature  of  the  groinid  we  have  to  deal  with  by  making 
iKtrings.  It  is  coiuinMii]iIaoe  to  remark  that  the 
information  obtained  iniu  borings  is  not  always 
reliable,  particiilarly  wlien  the  ground  is  of  a  variable 
chara<:-ter.  It  is  true  that,  with  certain  classes  of 
Itoring  machinery,  particularly  when  in  rock,  we  can 
obtain  co.res  which  give  information  of  groat  value. 
In  many  c^ase8,  however,  it  is  very  difficult  to  form  a 
just  estimation  of  the  gnnind  Tvhen  the  material  has 
to  be  broken  up  by  the  ordinary  drill  before  Iteing 
brought  to  the  surface,  .\fter  all  information  has 
l>een  ol)tained  by  Ixirings.  the  fact  remains  that  all 
we  have  is  a  rough  idea  of  the  natu.'-e  of  the  ground 
at  the  exact  sjiot  where  the  boring  has  been  made. 
In  many  ca.'ies.  if  one  goes  50  ft.  north,  .<outh,  east,  or 
west,  very  different  infonuation  is  obtained.  .  .  . 

Such  cases  could  l>e  multiplied  at  will,  and  it  is 
quite  obvious  that  borings  cannot  be  made  at  such 
close  intervals  as  will  disclose,  as  far  as  borings  can. 
the  nature  of  all  the  giound  which  has  to  be  dealt 
with. 

Then  there  is  the  important  point  that  even  if  by 
l»orings  the  nature  of  tlie  g.rotind  Ite  disclosed,  we 
obtain  very  little  infonuation  as  r<?gards  the  quantity 
of  wat<?r  which  may  1«?  met  with,  the  dealing  with 
which  may  V)e  a  very  important  item,  both  in  the  cost 
aridtimeoff  theundertakiiig.  .-r.  Another  matter  which 
it  is  very  difficult  to  detennine  by  Ixjrings  is  what 
effect  the  pressure  of  the  ground  may  have  on  the 
works  which  it  is  proyiosid  to  construct,  or  what  safe 
foundation  pressures  can  l)e  adopted.  We  have  re- 
cently had  an  imiKjrtant  <iiscaission  in  this  institution 
on  earth  pressure,  and  -uggestion®  were  made,  after 
some  experiments  liad  1.  en  carried  out,  that  the  old 
fonnulae  for  earth  pre,--ure  might  with  advantage  be 
revised.  Tlie  expcJiiuenls  referred  to  wore  not  on  a 
large  enough  .scale  to  enable  any  definite  conchision 
to  be  arrived  at,  but  dit^cussion  showed  that,  there 
wor'^  diff"r"nt  <•>':."■-  f.r.  the  best  method  ..f  .-n  leulating 


tlie  pressure  of  a  soft  material  of  a  more  or  less 
(iniforni  character.  When  there  are  real  differences 
of  opinion  on  theory,  and  when  there  may  be  con- 
siderable local  variation  in  the  character  of  the 
material  to  be  dealt  with,  it  is  easy  to  imagine  the 
difficulty  of  accurate  appreciation  of  the  strength 
required  for  underground  works,  when  the  only  data 
afforded  by  borings  arrive  in  a  crushed  -  up  state 
throaigh  a  comparatively  small  tube.  Long  experi- 
ence in  such  cases  is  the  iprincipal  base  to  work  from, 
but  even  then  considerable  latitude  is  left  to  the 
personal  factor,  or  even  to  the  imagination  of  the 
engineer.  ... 

I  might  dilate  at  much  .greater  length  over  the  pit- 
falls open  to  engineeis  in  connection  with  the  want 
of  knowledge  of  what  is  below  the  surface  of  the 
earth.  ...  I  have,  however,  probiubly  dealt  suffi- 
ciently with  this  point  to  show  how  far  removed  from 
an  exact  science  are  those  works  which  have,  in  whole 
or  in  ipart,  to  be  carried  out  below  ground  level. 

THE    WAR    OP    THE    ELEMENTS. 

There  are  othej  causes  wliich  prevent  engineers 
from  obtaining  exact  results,  and  the  war  of  the 
elements  is  very  real  to  them.  iMany  an  engineer 
wiio  has  been  carrying  out  harbour  works  stands 
hi'lpless  and  dismayed  on  his  works  when  an  excep- 
tionally heavy  storm  conies  at  a  specially  critical 
stage  of  construction,  and  when  the  w'ork  of  months 
may  have  vanished  in  a  few  hou.vs.  .  .  . 

It  is  not,  however,  only  unfinished  works  which 
suffer.  We  can  probably  all  bring  to  mind  finished 
works  of  the  .same  class  which  have  stood  for  years 
and  have  eventually  been  overcome  by  storms  of 
exi-eptional  fury.  In  some  cases  failures  of  such 
completed  w-orks  are  not  due  to  any  initial  mistake 
in  design,  but  are  owing  to  tJhe  fact  that  the  inevit- 
able ravages  of  storms  for  many  yea.rs  have  not  been 
dealt  with  as  they  occur,  and  that  in  fact  maintenance 
woirks  have  lieen  conspicuous  by  their  absence. 

Of  course,  harbour  works  are  not  the  only  ones 
which  hav^  to  lament  the  occurrence  of  exceptional 
storms  during  construction.  They  often  cause  'con- 
siderable danuige  to  inco-mpleted  steel  work,  such  as 
bridges  and  roofs,  and  in  fact  they  take  their  toll  from 
time  to  time  from  all  works.  ...  In  some  countries, 
wlu're  exceptional  cold  is  expei'ienced,  the  after 
effects  of  continuous  frosts  have  to  be  fully  allowed 
for  in  engineering  works,  both  in  estimates  of  cost 
and  time.  .  .  . 

There  are  other  matters  affecting  iiot  only  the  esti- 
mates of  cost  and  time,  but  also  the  utility  of  engi- 
neering w-oiks,  which  are  due  to  the  impossibility  of 
iHjing  able  to  arrive  at  exact  conclusions  on  many 
points  which  airise.  .  .  . 

'riiere  is,  again,  the  perenniail  question  of  the  achiaZ 
stresses  occurring  in  masonry  dams.  Some  time  ago 
this  question  was  fully  debated  before  the  institution. 
and  many  exi>crinients  in  connection  therewith  on 
many  materials,  excejit  masonry  and  concrete,  have 
been  made.  Wo  still,  hovifever,  know  very  little  more 
than  that  certain  dams  designed  on  certain  definite 
lines  have  been  successful  and  that  others  have 
failed. 

We  may.  again,  consider  the  question  of  the 
improvenwiit  of  rivers,  'and  the  many  intricate  ques- 
tions wOiicli  arise  in  connection  therewith.  As  one  of 
the  members  of  this  institution  has  very  wisely  stated, 
it  i.s  necessary  for  one  to  live  for  years  with  a  river 
before  all  its  idiosyncrasies  can  he  mastered.  It  is, 
no  doubt,  comparatively  easy  to  come  to  a  conclusion 
on  some  matters  .which  may  obviously  require  to  be 
dealt  with,  hut  dealing  with  an  important  river  as  a 
whole  on  a  large  scale  probably  requires  more  expe- 
rience, study,  and  careful'  survey  of  all  the  naturaJ 
features  than  any  other  work  wliich  an  engineer  has 
to  deal  with,  .  .  . 

A  cau.se  of  occasional  failure  in  temporary  wxirks  is 
due  to  the  fact  that  engineers  and  contractors  some- 
times take  deliberate  and  justifiable  risks  in  connec- 
tion with  such  work.<.  ...  In  many  cases  of  tem- 
Iiorary  works  where  ri.^ks  are  taken  deliberately,  the 
cost  of  reconsrtructing  such  temporary  works,  should 
failure  occur,  might  only  he  a  small  portion  of  the 
cost  involved  if  the  works  were  constructed  in  a  more 
solid  manner,  and  in  such  cases  the  ri.-'k  is  fully 
justified. 

ENOINEERIN(;    NOT    AN    EXACT    SCIENCE. 

Perhaps  I  have  said  enough  in  this  rather  melan- 
choly recital  of  some  of  ther  difficulties  which  engi- 
neers have  to  contend  with,  to, show  that  the  common 
.saying  that  engineering  is  not  an  exact  science  hardly 
goes  far  enough  to  show  how  inexact  a  science  it  is. 
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Although  much  of  the  work  of  an  engineer  is  based 
on  strictly  scien'tific  procedure,  it  is  to  a  great  extent 
dependent  on  experiment,  experience,  .and  a  proper 
appreciati'on  and  balancing  of  the  inexact  knowledge 
available. 

It  is,  under  these  circumstances,  hardly  to  be 
wondered  at  that  estimates  of  cost  and  time  of  conr 
struction  are  not  always  accurate.  Althoiugh  it  is 
not  passible  to  draw  any  very  close  deductions  from 
different  tenders  submitted  by  competent  contractors 
for  the  .same  work,  owing  to  the  fact  that  one  con- 
tractor may  h'appen  to  have  in  his  possession  the 
necessary  plant,  may  have  some  special  facilities  in 
a  certain  locality,  or  may  have  a  particular  i-«.ason 
for  wishing  to  keep  some  of  his  staff  together,  still 
the  great  diversity  in  the  .amounts  of  tenders  re- 
ceived from  capable  .and  experienced  contractors, 
a/fter  .making  allowan.ce  for  these  matters,  is  only  a 
very  practical  ooniirmation  of  the  fact  that  exact 
estimates  of  time  and  cost  are  impossible. 

The  difficulties  I  have  mentioned,  and  many  others, 
are,  however,  the  reason  why  our  profession  is  such 
an  extremely  interesting  one.  New  unforeseen  diffi- 
culties turn  up  every  day,  amd  new  raethods  are  being 
continually  found  out  lor  dealing  with  them.  Engi- 
neering works,  after  all,  have  to  be  carried  out,  and 
engineers  and  contractors  have  to  design  and  con- 
struct them  to  the  best  of  their  .ability. 

RESEARCH   WORK. 

It  is  difficailt  to  make  any.  suggestions  to  facilitate 
our  work,  but  it  has  occuirred  to  me  on  more  than  one 
o'ocasion  that  our  brother  engineers  on  the  othei-  side 
of  the  Atlantic  devote  more  time  than  we  do  to  pre- 
liminary work  and  studies,  particuiarly  in  the  case 
of  large  undertakings.  Tiliey  aj>pear  in  some  cases  to 
have  taught  their  clients  that  time  and  money  s.i)en't 
on  very  full  investigation  and  preliminary  studies 
give  .a  very  good  return  on  the  expenditure.  The 
Goverimients  of  Canada  and  the  United  States  are 
also  not  averse  to  collecting  information  about  raiur 
fall,,  river  discharges  and  othe'r  mattexs,  which  infor- 
mation is  .at  the  disposal  of  those  who  wish  to  avail 
themselves  of  it.  H  we  ooiild  preivail  on  our  clients 
and  on  our  Government  to  take  similar  views,  they 
wooild  also  find  that  the  money  was  not  wasted.  We 
are,  however,  as  things  stand,  .dependent  to  a  great 
extent  on  experience  and  private  investigation  and 
experunettit  for  the  success  of  many  of  our  works. 
We  ought  not,  at  the  saime  time,  to'  forgiet  the  great 
obligations  which  we  engineers  are  frequently  under 
to  chemists,  geologists,  metaircrrgists,  meteorologists 
and  others,  for  the  great  help  which  they  un- 
grudgingly give  us. 

I  hope,  however,  that  the  Government  "  Scheme  for 
the  Organisation  and  Development  of  Scientific  and 
Industrial  Researcli,"  which  has  recently  come  into 
existence,  and  which  has  already  made  a  grant  to  this 
institution  for  research  work,  may  be  a  real  help  to 
engineers.  The  scheme  in  its  main  features  is  one 
conceived  on  broad  and  patriotic  lines,  which  may 
lead  to  results  even  greater  than  were  anticipated  by 
those  who  framed  it.  As  far  as  I  know,  the  detailed 
arrangements  under  which  it  will  be  administered 
have  not  as  yet  been  definitely  laid  down.  Some,  but 
not  all,  of  the  industries  which  may  expect  help  are 
at  the  present  time  .so  engaged  with  war  work  that 
it  is  not  possible  for  those  conti'olling  them  to  fully 
consider,  much  less  to  carry  out,  useful  I'esearch  work. 
Such  work,  to  be  of  real  value,  must  be  undertaken 
in  consultation  with  the  different  industries.  It  is, 
however,  important  that  some  definite  lines  for  the 
working  of  the  Government  scheme  should  be  laid 
down  at  an  early  date.  I  hope  and  believe  that  it 
may  be  developed  on  such  broad,  liberal  and  generous 
lines  as  will  command  general  confidence.  If  worked 
on  such  lines  the  scheme  wUl  be  of  great  value.  "  A 
great  Empire  and  little  minds  go  ill  together."  ...   . 

WANT    OF    SUCCESS    IN    INDIVIBtrALS. 

The  time  will  come  when  we  must  settle  down  again 
to  our  every-day  duties,  and  therefore  I  venture  to 
say  a  few  words  on  the  question  of  want  of  success 
in  individuals.  All  of  us,  no  doubt,  on  many  occa- 
sions during  our  lives  have  made  mistakes  which,  with 
a  little  reflection,  we  might  have  avoided.  We  have 
often  bought  our  experience  dearly.  AVe  probably 
realise  that  in  some  cases  there  was  vei-y  little  margin 
between  success  and  failure.  In  looking  back,  how- 
ever, ovea-  the  great  number  of  engineers  whom  I  have 
come  across  on  works  and  in  offices,  I  cannot  bring  to 
mind  any  case  of  a  hard  worker  who  has  really  failed. 
It  is  true  that  all  of  them  have  not  arrived  at  com- 
manding and  independent  positions,  but  then  all  men 


have  not  the  ambition,  or  wish,  or  capacity,  for  such 
positions.  The  attainment  of  such  a  place  might 
possibly  mean  failure  for  some  of  them,  and  they 
prefer  to  retain  the  confidence  and  respect  of  their 
emi^loyers  in  the  secondary  posts,  and  in  doing  so 
they  probably  have  a  less  anxious  and  a  hapjiier  life. 
I  know  of  some  engineers  who  have  not  attained  to 
high  positions,  but  who  could  be  sent  to  take  charge 
of  works,  with  the  knowledge  that  every  stage  of  the 
work  will  be  carefully  and  continuously  inspected  b.y 
them,  and  that  if  any  difficulties  arise  they  will 
recognise  them,  and  at  once  report  to  their  chief  fully 
and  clearly  about  them.  Such  men  are  invaluable. 
There  are,  however,  also  a  great  number  of  engineers 
who  begin  their  professional  work  with  the  hope  and 
determination  of  getting  to  the  top  rung  of  the  ladder, 
or  at  all  events  making  a  good  fight  for  it.  .  .  . 

I  consider  that  there  has  been  in  recent  years  some 
improvement  in  general  education,  which  tends  to  give 
capable  boys  the  chance  of  taking  up  the  profession 
of  engineering  when  they  have  an  inclination  in  that 
direction.  Very  much  more,  however,  might  be  done 
in  this  connection.  .  .  .  Wliile  I  need  hardly  say 
that  I  am  exti-emely  keen  about  a  radical  alteration 
in  our  teaching,  so  that  scientific  education  may  be 
kept  all  the  time  in  the  foreground,  I  do  not  wish 
to  see  young  men  growing  up  without  what  in  an  old- 
fashioned  way  would  be  called  a  good  general  edu- 
cation. We  at  this  institution  have  been  altering  our 
examinations  and  practical  requirements  from  time  to 
time  so  as  to  raise  the  scientific  standard  required  for 
students  and  associate-members,  but  we  have  not  for- 
gotten the  value  of  a  good  general  education.   .  .   . 

ADVICE    TO    YOUNG    ENGINEERS. 

I  have  frequently  been  asked  by  ))ai'ents  of  budding 
engineers,  and  b.v*  young  engineers  themselves,  for 
advice,  and  the  remarks  which  1  have  to  make  on 
this  subject  ai-e  specially  directed  to  the  students  and 
the  veiy  young  members  of  the  institution.  The 
examinations  by  the  institution,  or  the  corresponding 
ones  at  the  universities,  which  have  now  for  some  time 
been  required  before  a  young  engineer  can  become  an 
associate-member  of  the  institution,  are,  of  course, 
only  the  ground-work  for  the  work  to  come  later  on. 
Nothing  can  take  the  place  of  experience  and  actual 
contact  with  difficulties.  It  is  therefore  necessary  that 
an  eiigineer  should  devote  his  time  to  getting  all 
experience  possible. 

I  remember  being  told  many  years  ago,  by  a  friend 
who  had  passed  through  the  engineering  school  at 
Cambi-idge  University,  that  he  asked  the  professor  of 
engineering  at  that  time  for  some  advice  on  what  he 
.should  do.  The  answer  he  got  was:  "Try  and  get 
into  some  large  shops,  or  on  to  some  large  works ; 
if  you  can't  get  taken  on  as  an  assistant  or  improver, 
try  and  get  taken  on  as  an  assistant  timekeeper." 
Thei-e  is  something  to  be  said  for  that  advice. 

I  have  on  one  or  two  occasions  been  asked  by  a 
young  engineer  whether,  of  two  posts  offered  to  liim, 
he  should  take  that  of  one  among  many  assistants  on 
a  large  work  with  a  small  salary,  or  that  of  residi'iit 
engineer  on  a  small  unimportant  work  at  a  consider- 
ably higher  salaiy.  Without  hesitation  I  recommend<'d 
the  former  position.  I  knew  that  on  the  large  works 
he  would  see  a  little  of  almost  every  class  of  work, 
that  even  the  tem])orai-y  works  of  the  one  were  pro- 
bably more  important  than  the  permanent  work  of 
the  other,  and  that  the  fact  of  being  on  a  large  work 
would  be  of  great  assistance  later  on,  and  would  stand 
to  him  all  his  life.  He  would  also  have  the  advan- 
tage of  daily  intercourse  with  other  engineers,  and  tiie 
enmlation  and  friendly  rivalry  between  them  would 
lead  to  efforts  on  his  part  to  hold  his  own.  There  aJ.Mii. 
exists  on  large  works  a  feeling,  which  I  can  only 
describe  as  engineering  atmosphere,  which  may  have 
a  real  influence  on  the  life  of  a  young  engineer. 

THE    WAYS   TO    SUCCESS. 

Experience  and  the  passing  -of  hard  engineering 
examinations  are,  however,  not  the  only  requisites  for 
success  in  our  profession.  I  sujjpose  there  is  no  class 
of  engineer  more  in  request  than  the  resident  engi- 
neer or  assistant  engineer  with  experience,  who  can 
"get  on"  with  people.  Engineers  are  afraid  of 
assistants  who  can't  get  on  with  people.  Such  men 
irritate  clients ;  they  cause  trouble  whether  tlney  are 
on  the  engineer's  or  contractor's  side.  The  capacity 
of  getting  on  with  people  and  still  holding  one's  own 
has  a  distinct  money  value,  and  a  very  high  one. 

Closely  akin  to  it  is  the  one  of  being  fair  in  deal- 
ing with  questions  which  arise  on  works.  The  resi- 
dent engineer  and  the  contractor's  engineer  wlio  are 
open  with  each  other,   and  will  not  take  any   unfair 
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ailvantage  of  one  anotlun-,  -have  both  obtained  a 
veputation  of  great  valu<-,  and  which  may  have  a  fai- 
reaohing  effect  even  on  both  their  firms. 

In  my  opinion  there  is  nothing  which  so  much 
enlarges  a  young  engineer' s  breadth  of  view,  and  gives 
him  a  feeling  of  self-ivliaiice,  as  a  few  years'  work 
abroad.  The  ideal  condinons  in  connection  with  this 
are  that  it  should  be  aft<i  some  years'  work  at  home, 
and  be  on  works  under  construction  by  a  British  firm  ; 
but  these  ideal  conditions  are  not,  of  course,  always 
possible.  One  can  only  acquire  knowledge  of  how 
works  are  caiTied  out  abroad,  and  the  differences 
between  sucli  works  and  those  in  this  country,  by 
actually  being  engaged  on  the  details  of  construction. 
In  going  abroad,  young  engineers  should  be  careful, 
if  possible,  not  to  break  any  engineei-ing  connection 
which  may  have  been  formed  at  home.  I  personally 
have  always  considered  it  was  extremely  fortunate  that 
I  was  employed  for  st'ven  years  on  undertakings  out- 
side this  country.  In  view  of  foreign  work,  it  is 
essential  that  a  .young  engineer  should  know  well  at 
least  one  foreign  language.  This  knowledge  will  often 
be  the  de<iding  factor  in  gaining  an  appointment. 

.Ml  young  engineers  should  take  every  opportunity 
of  carrying  out  e.\periinental  work.  Sucli  oppor- 
tunities occur  on  nearly  every  undeitaking.  It  need 
not  be  original  work,  as  that  is  not  always  possible, . 
but  even- the  repetition  nf  work  previously  done  gets 
one  interested  and  aieii^tnmed  to  that  class  of  work, 
and  it  may  be  tlie  means  uf  correcting  and  enlarging 
the  work  done  by  others.  .  .  .  Very  frequently  the 
engineer  in  charge  of  works  or  shops  sees  oppor- 
tunity for  carrying  out  experimental  work  with  vei-y 
little  money  e.vpenditure,  l)iit  freq<4>^ntly  that  small 
amount  of  money  cannet  be  found.  If  there  were  a 
fund  available  from  which  grants  could  be  made  in 
siu^h  eases  for  certain  definite  exi)eriinental  work,  I 
consider  it  would  lie  very  valuable,  both  to  the 
members  as  a  l>ody  and  tn  the  member  carrying  out 
tlie  investig'ation. 

I  think  I  have  said  enough  to  show  young  engineers 
that  success  depends  on  many  matters  besides  know- 
ledge of  engineering,  and  that  even  with  a  moderate 
knowledge  of  it  other  (pialities  may  be  developed 
which  command  a  high  money  value  and  are  the  means 
of  attaining  to  important  positions. 

There  now  comes  probably  the  most  difficult  ques- 
tion of  all  for  a  young  engineer,  the  chance  which 
makes  him  known,  the  op]iortunity  by  which  he  can 
sliow  that  his  qualities  have  been  under-valued.  There 
are  man}'  curious  ways  m  which  this  o])]ioi-tunity 
arises.  He  may  work  steadily  for  many  years,  and 
it  may  suddenly  come  in  the  most  une.vpected  way, 
and  it  generally  does  come  once  if  deserved.  ...  I 
am  not,  however,  going  further  into  this  question  to- 
night, except  to  point  out  that  I  am  not  at  all  sure 
that  young  engineers  realis<-  the  importanc<>  of  attend- 
ing the  meetings,  joining  in  the  discussions,  and  con- 
tributing pafiers  to  this  and  other  institutions.  I 
don't  think  I  have  ever  written  a  paper,  or  got  out 
notes  for  a  discussion,  without  discovering  that  there 
were  several  points  on  wliich  my  information  was 
deficient  in  some  particular,  which  otherwise  I  should 
not  have  known  it  was  neressary  to  look  further  into. 
It  is  extremely  difficult  in  many  cases  for  even  a 
very  good  young  engineer  to  get  himself  known,  and 
the  reading  of  papers  and  joining  in  discussions  is 
almost  the  only  legitimate  form  of  advertisement  open 
to  him. 

My  remarks  are  really  n^flections  on  the  different 
events  which  have  occurred  during  my  own  life  as 
an  engineer,  extending  now  to  over  thirty  years.  I 
hope  they  at  least  show  that  there  is  still  ample  room 
for  investigation  and  experimental  work,  which  may 
enable  us  to  give  still  gr.ater  value  to  our  clients, 
and  that  it  may  influence  young  engineers  especially 
to  devote  some  of  their  time  to  that  class  of  work 
whenever  opportunity  for  doing  so  is  present. 

County  Councils  and  Housing  Loans.— At  their  last 
meeting  the  executive  eoinieii  of  the  County  Couneils 
Association  referred  to  eoimnittee  a  letter  from  Hert- 
fordshire County  Council  suggesting  that  the  Local 
Government  Board  !«?  aslod  (1)  to  introduce  legisla- 
tion making  the  period  for  the  repayment  of  loans 
raised  to  defray  the  cost  of  cottages  erected  by 
county  councils  and  other  local  authorities  for  their 
employees  eighty  year.s  iii.-tead  of  thirty  years  as  at 
present;  and  (2)  to  provide  in  the  proposed  legislation 
that  the  Public  Works  Loan  Commissioners  shall  lend 
the  necessary  funds  at  the  lowest  rate  of  interest  for 
the  time  being  in  force  on  loans  made  by  the  corn- 
mi  S9ioner.s. 


SEWAGE  DISPOSAL  IN  STAFFORDSHIRE. 

SATISFACTORY   EFFLUENTS. 

Ill  his  repiu't  covering  the  year  1915,  Dr.  George 
Reid  makes  an  interesting  reference  to  the  duty  w-hich 
devolves  upon  him  as  medical  officer  of  health  of 
arranging  for  the  systematic  inspection  of  sewage 
disposal  works  operating  in  the  county  of  Stafford- 
shire. 

As  regards  sewage  effluents,  while  special  attention 
is  directed  to  recently  constructed  works,  the  works 
which  have  been  thoroughly  established  are  by  no 
means  overlooked.  All  are  systematically  inspected 
by  the  county  river  inspector,  who  at  once  reports  any 
irregularities  he  observes.  Needless  to  say,  his  visits 
are  surprise  ones,  no  previous  notice  being  given  of 
his  intention  to  visit,  and  Dr.  Eeid  thinks  it  speaks 
well  for  the  good  faith  of  the  local  authorities  that  his 
visits  are  hailed  with  appreciation  rather  than  resent- 
ment. 

It  is  customary  to  call  the  Public  Health  Com- 
mittee's attention  at  the  time  to  any  seirious  irregu- 
larities which  are  noted  in  the  management  of  sewage 
works,  and  the  responsible  authorities  in  such  cases 
are  invariably  communicated  with.  Many  lesser 
irregularities  noted,  however,  are  satisfactorily  dealt 
with  by  Dr.  Reid,  without  troubling  the  committee, 
by  merely  calling  the  local  surveyor's  attention  to 
them. 

As  regards  the  southern  districts  which  drain  into 
the  river  Tame,  Dr.  Reid  is  glad  to  be  able  to  state 
that  the  new  and  extensive  works  at  Walsall  continue 
to  treat  satisfactorily  the  whole  of  the  sewage  of  the 
borough.  At  Willenhall  also  the  stUl  newer  works 
are  yielding  good  results,  and  from  the  Bilstoii  and 
Wediiesbury  works  the  usual  good  efflaients  continue 
to  be  discharged.  At  Tipton  the  new  works  are  giving 
satisfactory  results,  and  progress  has  been  made  in 
connecting  the  hocuses  with  the  new  sewers.  The  con- 
struction of  the  new  works  at  Darlaston  has  not  yet 
been  commenced,  owing  to  the  fact  that  the  sanction 
for  the  necessary  loan  has  been  postponed  on  account 
of  the  war.  For  the  same  reason  the  contemplated 
extension  of  the  works  at  Oldbury  and  West  Brom- 
wich  has  been  postponed. 

In  the  north  of  the  county,  apart  from  one  or  two 
unimportant  temporary  irregularities,  which  have 
been  corrected  on  representations  being  made,  the 
numerous  works  constructed  during  recent  years,  and 
the  effluents  from  whicli  discharge  into  the  Trent  or 
its  triliutaries,  have  proved  to  be  quite  equal  to  deal- 
ing with  the  sewage  of  the  large  populations  which 
they  serve. 

Besides  one  or  two  smaller  schemes  which  have  been 
hung  up  for  the  pressent,  schemes  for  Audley  and 
the  borough  of  Stafford,  the  former  being  an  entirely 
new  scheme,  and  the  latter  an  important  extension, 
have  also  been  suspended  because  of  the  war. 

MUNIIION    WORKS    EFFLUENTS. 

Dr.  Reid  regrets  to  say  that  in  various  parts  of  the 
county  streams  have  suffered  owing  to  the  establish- 
ment of  munition  works  from  which  highly  polluting 
effluents  are  discharged.  These  effluents,  he  says,  are 
most  difficult  to  deal  with,  and,  under  the  circum- 
stances, there  is  no  possible'  remedy.  Incidentally, 
because  of  a  greatly  increased  call  for  gas  for  muni- 
tion works  and  the  resulting  excessive  amount  of  tar 
products  to  be  disposed  of,  a  sndden  and  serious  pol- 
lution of  the  river  Tame  took  place  from  the  Saltley 
gasworks  belonging  to  the  Birmingham  Corporation, 
which  resulted  in  the  destruction  of  a  large  number 
of  fi.sh  in  the  river  Trent.  The  circumstances  were 
inquired  into  jointly  by  the  county  council,  the 
Birmingham  Tame  and  Rea  Drainage  Board,  and  the 
Trent  Fishery  Board,  with  the  result  that  steps  were 
taken  to  prevent  a  recurrence  of  the  pollution,  and 
Dr.  Reid  understands  that,  by  way  of  compensation, 
the  Birmingham  Corporation  gave  a  grant  to  the 
Fishery  Board  of  £100. 

One  other  pollution  which  gave  rise  to  the  destruc- 
tion of  fish  i;i  the  river  Sow  at  Stafford  was  specially 
inquired  into.  Although  it  was  not  possible  to  trace 
this  pollution  to  its  definite  source,  circumstances 
rather  favoured  the  view  that  it  arose  from  some  irregu- 
larity at  the  Stafford  Gasworks.  The  inquiry  failed 
to  establish  the  fact  that  any  pipe  or  drain  from  the 
gasworks  communicated  with  the  stream  direct,  but 
owing  to  the  absence  of  any  drain  plan  it  was  diffi- 
cult to  determine  whether  there  was  any  indirect  com- 
munication between  the  works  and  the  stream. 
Since  the  occurrence  steps  have  been  taken  by  the 
engineer  of  the  works  to  trace  all  the  drains  for  the 
piirpo.se  of  [jreiiaring  an  accurate  plan. 
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Terms  Used  in  Sewerage  and  Sewage  Disposal. 

AN   AMERICAN   COMMITTEE'S   DEFINITIONS. 


CousideritiK  tliat  it  would  lie  advantageous  to  the 
engineering  profession,  and  to  otliers  interested  in  the 
vonstruction  and  maintenance  of  sewerage  works,  t" 
Inive  tlie  meanings  of  tlie  terins  most  commonly  used 
ill  sewerage  and  sewage  disposal  iiractice  clearly 
defined,  a  connnittee  of  tlie  American  Public  Healtli 
Association  have  issued  the  following  preliminary  re- 
port in  the  hope  that  it  may  bring  out  a  full  discus- 
sion of  the  sulijeet. .  The  definitions  of  the  terms  will 
be  revised  in  accordance  with  the  weight  which  may 
be  given  in  the  suggestions  and  criticisms  received, 
the  desire  of  the  committee  being  to  establish  terms 
which  may  he  generally  acceptable  to  all  engaged  in 
the  work  of  scwfraKe  .md  sewage  disposal.  The 
mendjers  of  tin'  (■(niiiiiittee  are  Messrs.  George  S. 
Weljster,  Philaili'l|.liia  (iliairman);  Frank  A.  Barbour, 
Boston ;  Kenneth  Allen,  New  York  City ;  Langdon 
Pearse,  Chicago;  and  W.  C.  Hoad,  Ann  Arbor,  Mich. 
Messrs.  William'  T.  Carpenter,  Harrison  P.  Eddy, 
Edwin  ,J.  Fort,  George  W.  Fuller,  George  T.  Ham- 
mond, Paul  Hansen,  Alfred  H.  Hartman,  T.  Chalkley 
Hatton,  George  A.  Johnson,  A.  Elliott  Kimberly, 
WilMam  L.  Stevenson  and  Robert  Spiirr  Weston 
have  materially  aided  in  the  prei:)aration  of  the 
report. 

SEWERAGE. 

(1)    SEWAGE. 

Sewage  is  the  spent  water  supply  containing  the 
wastes  from  domestic,  industrial,  or  commercial  use, 
including  such  svirface  and  ground  water  as  may 
enter  the  sewer. 

(a)  Domestic  Sewage  is  that  discharged  from  resi- 
dences or  institutiions,  and  contains  water-closet, 
laundry,  and  kitchen  wastes. 

(h)  Industrial  Wastes  are  the  liquid  wastes  resulting 
from  the  processes  emijloyed  in  industrial  establish- 
ments. 

Note. — ^In  the  opinion  of  the  committee  the  term 
"  industrial  wastes  "  is  preferable  to  "  trade  wastes." 

(c)  Street  Wash  is  the  liquid  flowing  on  and  from 
the  street  surface.  , 

(2)    DRAINAGE. 

(a)  Surface  Water  is  that  portion  of  the  precipita- 
tion which  runs  off  over  the  surface  of  the  ground. 

(!/)  Storm  Water  is  that  portion  of  the  precipitation 
which  runs  off  over  the  surface  of  the  ground  during 
a  storm,  and  for  such  a  short  period  following  a 
storm  as  the  flow  exceeds  the  normal  or  ordinary 
run-off. 

('-')  Ground  Water  is  that  which  is  standing  in  or 
liassing  through  the  ground. 

(3)  DRAIN. 

Drain  is  a  conduit  intended  to  carry  storm,  surface 
and  ground  water. 

(4)  SEWEUT 

Sewer  is  a  conduit  for  carrying  sewage. 

(a)  Common  Sewer  is  a  sewer  in  which  all  abuttors 
have  equal  rights  of  entrance  and  use. 

(b)  House  Connection  lis  a  pipe  leading  from  a  build- 
ing to  a  common  sewer. 

('■)  Lateral  Sewer  is  a  sewer  which  does  not  receive 
the  sewage  from  any  other  common  sewer. 

{(/)  Sub-main  or  Branch  Sewer  is  a  sewer  into  which 
the  sewage  from  two  or  more  lateral  .sewers  is  dis- 
charged. 

Note. — The  committee  is  of  the  opinion  that  pre- 
ference should  be  given  to  the  term  "  Sub-main 
sewer  "  rather  than  to  "  branch  sewer." 

((')  Main  or  Trunk  Sewer  is  a  sewer  into  which,  the 
sew'age  from  two  or  more  sUb-main  or  branch  sewers 
is  discharged. 

(f)  Outfall  Sewer  is  a  sewer  extending  from  the 
lower  end  of  the  collecting  system  to  the  point  of 
final  discharge  into  a  body  of  water,  or  to  a  sewage 
treatment  plant. 

(ff)  'Separate  Sewer  is  a  sewer  which  is  intended  to 
receive  only  sewage,  and  not  storm  water  or  surface 
water. 

Note. — ^In  the  opinion  of  the  committee  the  use  of 
the  term  "  separate  sewer  "  is  preferable  to  "  sanitary 
sewer."  which  latter  term  should  be  discontinued. 

(/()  Combined  Sewer  is  a  sewer  intended  to  receive 
both  .sewage  and  storm  and  surface  water. 

(i)  Intercepting  Sewer    is    a    sewer    generally  laid 


transversely  to  the  general  sewer  system  to  intercept 
all  the  sewage  collected  by  the  sewers  of  a  separate 
sy.-;teni  or  the  dry-woiilher  flow  of  sewage,  and  such 
;idditional  storm  and  siiif;ni>  water  as  may  be  deter- 
mined from  a  eombiin-d  system. 

(:i)  Relief  Sewer  is  a  sewer  intended  to  carry  a 
l)ortion  of  the  flow  from  a  district  already  provided 
with  sewers  of  insufficient  capacity,  and  thus  prevent 
overtaxing  the  latter. 

(5)    SEWER    SY.STEM. 

Sewer  System  is  the  collecting  system  of  sewers  and 
apinirtenances,  together  with  such  sniall  pumping 
stations  as  may  be  required  to  lift  the  sewa.ge  from 
lowJevel  districts. 

(a)  Combined  System  is  a  system  of  combined 
sewers. 

(h)  iSepai'atc  System  is  a  system  of  separate  sewers. 

(6)    SEWERAGE   WORKS. 

Sewerage  Works  comprise  the  sewer  system,  main 
[Hunping  stations,  treatment  works,  means  of  dis- 
posal of  effluent  and  sludge,  and  all  other  works 
necessary  to  the  complete  collection,  treatment  and 
disposal  of  the  sewage. 

<7)    SEWER    APPURTENANCES. 

(a)  Manhole  is  a  shaft,  or  chamber,  leading  from 
the  surface  of  the  ground  to  the  sewer,  large  enough 
to  enable  a  man  to  gain  aocess  to  the  latter. 

(6)  Lampliole  is  a  small  vertical  pipe,  or  shaft,  lead- 
ing from  the  surface  of  the  ground  to  the  sewer,  for 
admitting  a  lantern  or  reflected  light  for  purposes  of 
inspection. 

(c)  Wellhole,  or  Drop  Manhole,  is  a  vertical  shaft 
in  wMch  sewage  is  allowed  to  fall  from  one  sewer  to 
another  at  a  lower  level. 

{d)  Inlet  is  a  direct  connection  between  the  surface 
of  the  ground  and  the  sewer,  for  the  admission  of 
surface  or  storm  water. 

(e)  Catch  Basin  is  a  chamber  inserted  in  an  inlet 
to  prevent  the  admission  of  grit  and  other  coarse 
material  into  the  sewer. 

if)  Flush  Tank  is  a  tank  in  which  water  or  sewage 
is  accumulated  to  be  quickly  discharged  later,  for  the 
purpose  of  flushing  the  sewer. 

(//)  Kesulator  is  a  device  for  controlling  the  quantity 
of  sewage  adnntted  to  an  intercepting  sewer. 

(h)  Outlet  is  the  end  of  a  sewer  or  drain  from  which 
its  contents  are  finally  discharged.. 

(i)  Storm  Overflow  is  a  weir  or  orifice  for  permitting 
the  discharge  from  a  combined  sewer  of  that  portion 
of  the  storm  flow  in  excess  of  that  which  the  sewer  is 
intended  to  carry. 

SEWAGE  DISPOSAL. 

(8)   GENERAL    TERMS. 

(a)  Sewage  Disposal  is  a  generic  term  applied  to 
the  act  of  disposing  of  sewage  matter  by  any  method. 

(6)  Sewage  Treatment  is  the  process  to  which  sewage 
is  subjected  in  order  to  partially  remove  its  impuri- 
ties and  render  it  fit  for  final  discharge. 

Note. — The  term  "  Sewage  Pm'ification  "  should  be 
abandoned. 

((■)  Contamination  is  the  introduction  into  a  water 
of  bacteria  or  other  substances  which  tend  to  render 
it  unsuitable  for  domestic  use. 

(r!)  Pollution  is  the  introduction  into  a  water  of 
substances  of  such  character  and  in  such  quantity 
that  they  tend  to  render  the  body  of  water  or  river 
objectionable  in  appearance,  or  to  cause  it  to  give  off 
objectionable  odours. 

(e)  Influent  in  sewage  practice  is  a  term  which 
ajiplies  to  sewage  that  flows  into  any  sewage  treat- 
ment device. 

(/■)  Effluent  in  sewage  practice  is  a  term  which 
applies  to  sewage  that  flows  out  of  any  sewage  treat- 
ment device. 

(g)  Putrescibility  is  the  capability  of  .sewage, 
effluent,  or  wet  sludge  to  putrefy  the  conditions  to 
which  it  is  subjected. 

(A)  Stability  is  the  capability  of  sewage  or  efiluent- 
to  resist  putrefaction  under  conditions  to  which  it  is 
subjected. 

(i)  Relative  Stability  is  the  ratio  of  available  oxygen 
to  the  oxygen  required  to  prevent  putrefaction,  ex' 
pressed  in  per  cent. 


XOVEMBKK    10.    l;tll 


AND  COUNTY  ENGINEER. 


431 


\j\  C'laiitioatioa  is  iho  removal  of  tho  suspended 
:iiul  inlloidal  iiiatteis. 

(,/j  Suspended  Si>liii-  are  the  solids,  both  orsranio 
and  inorganic,  tliat  (ue  not  held  in  solution  in  a 
sewau'e  or  effluent,  tli.se  solids  being  quantitatively 
deterniitied  ill  the  laboratory  by  retention  on  filter 
iniper. 

(I)  Settling  Solids  are  those  suspended  matters 
which  will  subsiih'  in  uniescent  sewage  in  any  speci- 
fied length  of  tinii'.  ' 

{m)  Colloidal  Alattii  is  suspended  matter  w'hioh  is 
so  finely  divided  tlia:  it  is  no  longer  acted  on  by 
gravity,  and  remain^  suspended  indefinitely,  yet  will 
not  pass  through  a  parchment  nieinbrani'  in  the 
ordinary  i)rocess  of  dialysis. 

(9)   SCREENS. 

-V  screen  ;s  a  device  containing  openings  of  proiier 
size  to  retain  a  part  of  the  susijended  matter  of 
sewage. 

(a)  Coarse  Scii'cn  is  nue  having  openings  in  excess 
of  {  ill.  ill  least  dinii  ii-ion. 

(b)  Fii>e  Screen  is  one  having  oi>enings  of  i  in.,  or 
less,  in  least  dimension. 

(c)  Bar  Screen  is  <ine  ooiniKised  of  parallel  bars  or 
rods. 

(rf»  'Me.sh  Screen  is  one  ooixiiposed  of  a  fabric,  iisnaJly 
of  wire. 

(c)  Grating.  .\  grating  consists  of  two  sets  of 
parallel  bars  in  the  same  plane,  the  sets  intersecting 
at  right  angles. 

if)  Perforated  Plate  Screen  is  one  made  of  perforated 
plates. 

(fj)  Band  Screen  is  one  consisting  of  an  endless  baiul 
or  belt  whicli  passes  uver  upper  and  lower  rollers. 

^/|)  Wing  Screen  is  one  having  vanes,  uniformly 
spaced,  which  rotate  on  a  horizontal  axis. 

(i)  Drum  Scr«*ii  is  i.ne  in  the  fnriu  of  a  cylinder 
or  rono,  consisting  of  perforated  plates  or  a  wire-iiiesli 
which  rotates  on  a  hi>rizontal  axis. 

(j)  Disc  Screen  consists  of  a  rotiitiiig  circular  per- 
forated disi-,  with  Ml-  without  a  central  truiuated  cone 
of  similar  matt-rial  mounted  on  the  centre. 

(t)  Cage  Screen  cijiisists  of  a  cage  having  tlire*'  sides 
made  of  parallel  bars  or  rods,  st>  arranged  that  it  ma.y 
be  lowered  into  llie  si.wage  and  raised  th<'riifri>m  for 
cleaning. 

(10)     r\NK   TREATMENT. 

Tank  Treatment  is  the  detention  of  sewage  r>r  sewage 
.sludge  in  tanks,  eitlicr  quiescent  or  with  continuous 
flow. 

{a)  Grit  Chamber  is  .i  chamber  or  enlarged  channel 
in  which  the  cross-se<tion  of  sewage  flow  is  so  designed 
that  the  velocity  is  siieh  that  only  heavy  solids,  such 
as  grit  and  sand,  are  deposited,  while  the  liglit<-r 
organic  solids  arc  ciirii-d  forward  in  suspension. 
■  ('')  Sodimeiitation  T.ink  is  a  tank  for  the  removal 
ol  susp<^iide<l  iiialtcr  lither  by  (piiescent  settlement 
or  by  continuous  flow  at  such  a  velocity  and  time  of 
retention  as  to  allow  <lt-poaitlon  of  suspendefl  matter. 

(t)  Doilmund  Tank  is  a  vortical  sedimentation  tank, 
usually  cylindrical,  in  which  the  raw  or  partially 
treated  sewage  entiis  the  lower  part,  flows  upward, 
and  passes  out  near  the  tc*p.  The  sludge  is  drawn 
before,  it  becomes  septic  from  the  conical  or  hopper- 
sha|>ed  bottom. 

((/)  Hydrolytic  Tank  is  a  tank  in  which  by  bio- 
logical processes  a  portion  of  the  suspended  matter  is 
converted  into  liquid  and  gaseous  foi-m. 

('•)  "Septic"  Tank  is  a  horizontal,  coiitinuous-fltiw, 
one-storey  sedimentation  tank  through  which  sewage 
is  allowed  to  flow  slowly  to  permit  suspended  matter 
to  settle  to  the  bottom,  where  it  is  retained  until 
anaerobic  decom])osil]on  is 'established,  resulting  in 
the  changing  of  some-  of  the  suspended  organic  matter 
into  litiuid  and  gaseous  substances  and  a  conw^quent 
reduction  in  the  ((uanlity  of  sludge  to  be  disposed  of. 
,  (/■)  Travis  Tank  is  a  two-storey  tank  consisting  of 
an  upper,  or  sedimentation,  chamber,  with  steeply 
sloping  botteni.  terininating  in  one  or  more  slots 
through  which  the  solids  may  slide  as  deposited  into 
the  lower  or  sludge-oigcstion  chamber,  through  which 
a  predetermined  poiiion  of  the  sewage  is  allowed  to 
pass  for  the  purpose  of  seeding  and  miintiining 
bacterial  life  in  tin:  --kidge  and  carrying  away  decom- 
jtosition  products,  thus  inducing  digestion  of  the 
sludge  attended  by  its  reduction  in  volume. 

(f/)  Imhoff  or  Enischer  Tank  is  a  two-storey  tank 
cons-isting  of  an  iippei*,  or  sedimentation,  chamber 
with  stycoply  slojiiiiK  bottom,  terminating  in  oiic  or 
more  slots  through  which  the  solids  may  slide  as 
deposited  into  the  lower  dr  sludge-digestion  chamber, 
these   slots   being   *r,ipped   so   as  to   prevent    the   rise 


of  gas  and  solids  from  the  lower  chamber,  the  lower 
chamber  being  ]>iovided  wifji  vents  for  the  escape  of 
the  gasi'S,  the  tank  being  so  constructed  as  to  facilitate 
the  passage  of  the  sewage  quickly  through  the  upper 
chamber  and  pre\eiit  the  flow  of  sewage  through  the 
digestion  chamber,  and  so  operated  that  the  sludge 
may  he  thorovighly  decomposed,  rendered  practically 
free  from  ol'fensi\e  odour,  and  so  tilled  with  gas  that 
it  can  be  readily  tliawn  off  and  dried. 

(/()  .Vctivated-sludgc  Process  consists  in  the  agitation 
of  a  mi.\ture  of  sewage  with  about.  1.5  per  cent  or  more 
of  its  vohiiiu*  of  bacterially  active  licpiid  sludge  in  the 
presence  of  ample  atmospheric  oxygen,  for  a  sufhcient 
period  of  lime  to  at  least  coagulate  a  large  proportion 
of  the  colloidal  substances,  followed  by  sedimenta- 
tion adiHjuate  fur  the  subsidence  of  the  sludge  flocculi, 
tile  activated  sludge  having  been  previously  produced 
by  aeration  of  successive  portions  of  sewage  and  main- 
tained in  its  active  condition  by  ade<]uate  aeration  by 
itself  or  in  contact  with  sewage. 

(')  Chemical  Precipitation  consists  in  adding  to  and 
thoroughly  mixing  with  the  sewage  such  chemicals  as 
will,  by  reaction  with  each  other  or  with  the  ingre- 
dients of  the  sewage,  produce  a  flocciilcnt  precipitant, 
and  subsecpient  sedimentation. 

(11)  SLUDGE. 

Sludge  is  I  lie  suspended  matte.r  of  the  sewage 
deposited  ill  tanks  or  intercepted  at  the  surface  of 
lilleis,  mixe<l  with   iiicire  or  less  wati'r. 

(<i)  Sludge  Digestion  is  the  biological  process  by 
which  organic  matter  in  sludge  is  gasified.  li(]uefie<l, 
mineralised,   or  converted  into  stable  organic  matter. 

('<)  Separate  Sludge  Digt^stion  is  tin-  digestion  of 
sludgt'  in  tanks  entirel.v  indepiuident  froiii  tin-  tanks 
ill  which  it  is  produced. 

(i)  Sludge-drying  Bed  is  a  natural  or  artificial  layer 
of  |iorous  mat<'rial  upon  which  sludge  is  dried  by 
drainage  and  evaporation. 

('/)  Sludge  Concentration  is  the  process  of  reducing 
the  volume  of  sludge,  and  increasing  its  proportion  nf 
solids  by  allowing  it  to  stand  in  a  suitable  tank  until 
the  solids  settle  down,  and  drawing  ol'f  (he  relatively 
clean  water  at  the  top. 

(c)  Sludge  Drying  is  the  process  of  drying  sludge  by 
natural  or  artificiiil  heat. 

(/')  Sludge  De-watering  is  the  process  of  ivmoving  a 
piu-lioii  of  the  water  ccmtained  in  tllc>  sludge  by  drain- 
ing, pressing,  centrifuging,  or  by  other  natural  or 
me<-liaiiical  processes. 

{'/)  Sludge  Pressing  is  the  process  of  de- watering, 
by  the  exertion  of  jiressure,  the  solids  being  retained 
by  a  cloth  fabric,  which  permits  the  water  to  pass 
through  it. 

(/()  Sludge  Cake  is  the  mass  of  d<'-wateied  sliidge 
n-snltiiig  from  sludge  pressing. 

(12)    MtSCELLANEOUS. 

(fi)  .Sciim  is  a  floating  ma.ss  of  sewage — solids  biujyed 
up  in  part  b.y  entrained  gas  or  grease,  forming  a 
greasy  mat,  which  remains  on  the  surfac;e  of  the 
sewage. 

('')  Screenings  constitute  the  m.iterial  removed  from 
se:wage  by  screens. 

('■)  Grit  is  the  heavy  mineral  matter  deposited  from 
sewage. 

('/)  Sleek  is  the  oily  film  of  microscopic  thickness 
jiresent  on  the  surface  of  waters,  about  and  often  ex- 
tending a  considerable  distance  from  sower  outlc-ts. 

(13)    SEWAGE    OXIDATION. 

Sewage  Oxidation  is  the  process  whereby  timuigli 
the  agency  of  bacteria,  in  the  presence  of  air,  the 
organic  matter  is  ccmverted  to  a  mor<'  stable  condition 
or  into  mineral  matter. 

(a)  Irrigation  is  the  geiu'iic-  teini  .ippliecl  to  the 
process  of  st>wage  treatment  in  which  the  sewage  is 
applied  to  land  for  the  primary  purpose  of  purifying 
the  sewage  and  the  secondary  purposes  of  supplying 
water  and  fertiliser  to  crops. 

('')  Surface  Irrigation  is  the  process  in  which  sewage 
is  applied  to  and  distributed  over  the  surface  of 
cropped  ground. 

('■)  Sub-surface  Irrigation  is  the  process  in  which 
sewage  is  distributed  beneath  the  surface  of  the  ground 
by  means  of  open -jointed  pipes; 

('/)  Sewage  Farm  is  an  area  of  land  on  which  crojis 
are  raised  and  to  whit^h  sewage  is  applied  on  or  beneath 
the  surface  of  the  soil  and  is  absorbed  by  vegetation, 
eva|)orates,   or  percolates  to  the  ground   water. 

('■)  Int«'rnii1lent.  Filter  is  a  natural  or  artificial  bed 
of  sand  or  oilier  fine-grained  material  to  which  sewage 
is  intermitteiitl.y  applied  in  dos<'S,  and  wliicOi  by  its 
capillaril.v  lu'lds  tlie  sewage  for  a  time  siilticientl.y  long. 
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in  the  presence  of  air,  to  effect  by  biological  processes 
a  high  degree  of  purification. 

(/■)  Contact  Bed  is  a  watertight  basin  filled  with 
coarse  material,  such  as  broken  stone,  in  contact  with 
which  the  sewage  is  for  a  time  held  by  control  of  the 
underdrains,  the  cycle  of  operation  involving  periods 
of  filling,  standing  full,  emptying,  and  resting  empty, 
so  regulated  as  to  secure  such  contact  with  the 
bacterial  films  adhering  to  the  surface  of  the  coarse 
material,  and  such  aeration  of  ihe  bacterial  surfaces 
as  may  be  required  to  oxidise  the  sewage. 

(g)  Slate  Bed  is  a  tank  filled  with  slabs  of  slate  or 
other  similar  material  laid  horizontally  and  spaced 
an  inch  or  more  apart  vertically,  equipped  so  that  it 
may  be  filled  with  sewage,  allowed  to  stand  full  for 
a  definite  period  of  time,  drained  and  allowed  to  stand 
ejnpty  for  a  time,  for  the  pui-pose  of  oxidising  the 
organic  matter  deposited  upon  and  adhering  to  the 
slates. 

(/i)  Trickling  Filter  is  an  artificial  bed  of  coarse 
material,  such  as  crushed  stone  or  clinkers,  over  which 
the  sewage  is  distributed  as  a  spray  from  fixed  nozzles 
or  as  a  fihn  from  moving  distributors,  through  which 
it  trickles  to  the  underdrain  system,  coming  in  con- 
tact with  the  bacterial  films  adhering  to  the  surface 
of  the  stones,  and  in  which  such  a^ation  of  the 
bacterial  surfaces  as  may  be  required  to  oxidise  the 
sewage  is  afforded. 

Note. — The  committee  is  of  the  opinion  that  the 
term  "trickling  filter"  is  preferable  to  the  term 
"sprinkling  filter"  or  "percolating  filter." 

(i)  Dosing  Apparatus  is  the  apparatus  used  for  regu- 
lating the  application  of  sewage  to  filters  or  for  apply- 
ing the  required  quantity  of  chemicals  to  sewage. 

(./■)  Sprinkler  Nozzle  is  a  nozzle  used  for  applying 
sewage  in  the  form  of  a  spray  to  trickling  filters. 

(/!■)  Distributor  is  a  movable  pipe  or  channel  which 
distributes  sewage  upon  tlie  surface  of  a  trickling 
filter.  There  are  two  types  of  distributors— the  rotary 
and  the  travelling — the  rotary  moves  about  a  central 
axis  with  delivery  to  a  circular  filter ;  tlie  travelling 
moves  back  and  foi-th  the  length  of  a  rectangular  filter. 

(0  Dosing  Tank  is  a  tank  into  which  raw  or  partially 
treated  sewage  is  introduced  and  lield  until  the  desired 
quantity  has  been  accumulated,  and  then  discharged 
at  such  a  rate  as  is  necessary  for  the  distribution 
essential  to  the  subsequent  treatment. 

(14)    DISINFECTION. 

Disinfection  is  the  destruction  by  the  agency  of  some 
chemical  of  a  large  percentage  of  the  bacteria  in  sewage^ 
or  coiitaiiiinated  water,  so  as  to  reduce  the  danger  of 
infection  to  a  negligibj^e  quantity. 

(15)    STERILISATION. 

Sterilisation  is  the  destruction  by  the  agency  of  some 
chemical  of  all  the  bacteria  in  sewage  or  contaminated 
water,  including  their  spores. 

(Ki)    NUISANCE. 

Nuisance  (in  relation  to  a  polluted  stream)  is  a  con- 
dition which  is  offensive  to  the  sense  of  sight  or  smell. 

(17)  A  CLEAN  HIVER. 

A  Clean  River,  in  regard  to  sewage,  is  one  which 
gives  no  sensuous  evidence  of  sewage  pollution,  and 
from  which  a  wliolesome  drinking  water  can  be  obtained 
by  i)ra.cticable  methods  of  water  purification. 


CORRESPONDENCE. 

Et?  aviip   bv  irdyd'   6pa 

(One  man  doea  not  see  everythinB.) 


PUBLIC   UTILITY   SOCIETIES   AND   HOUSING. 

To  the  Editor  of  The  Sdrveyoe. 

Sir,— I  read  with  interest  your  note  \ipon  the  work 
of  puWic  utility  societieis  and  my  report  on  the  work 
whieh  the  future  holds  for  these  bodies.  I  am  the 
more  obliged  beoaiise.  apparently,  it  has  appeared  to 
you  that  I  have  Ijrought  into  competition  public 
ut-lity  societv  work  -and  nninicipajl  enterprise.  'May 
I  be  allowed"  to  say  tha.t  thaft.  certainly  was  not  the 
purport  of  my  rejMrt  ? 

Naturally,  in  speaking  to  representatives  ot  jiubliv 
utility  societies  'and  urging  their  point  of  view  I  put 
foi-wiard  thtvr  cliaims,  tind  the  points  wherein  they 
seemed  to  possess  advantages,  but  I  think  a  second 
reading  wiTl  show  vou  that  -a  consMerable  part  of  my 
paper  was  devoted  to  the  question  oi  co-operation 
with  municipal  authorities,  and  that  what  might  be 
called  the  eonstmictivc  part    dealt  with  the  giving  of 


increased  powers  to  local  authorities  to  effect  that  co- 
operation. Indeed,  out  of  twenty-one  clauses  in  the 
proposed  "  policy,"  fifteen  deal  with  co-operation  with 
looal  ajuthorities. 

Personally,  I  think  tliat  the  main  and  perhaps  the 
only  point  where  the  public  utility  society  can,  under 
all  circumstances,  show  a  decided  advantage  over 
other  forniis  of  enterprise  is. in  regard  to  the  social 
work  whieh  is  being  so.  Siplendidly  carried  on,  espe- 
oifdlv  in  the  co-partnership  societies  now  existing. — 
Yours,  &e., 

EWART    G.    CULPIN, 

Secretary. 
.3  Grays  (Inn^place.  W.O. 
November  1,  1910. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Kensington  B.C. — The  borough  council  express  the 
opinion  that  the  undermentioned  works  should  be 
carried  out  with  as  little  delay  as  possible  after  the 
close  of  the  war  i  The  laying  of  wood  paving  in 
Broiniiton-road,  estimated  cost,  £11,CMJ0  ;  Young-street. 
£285;  Cani bridge-gardens  (on  new  foundation),  £3,500; 
a  bituminous  paving  in  the  portion  of  Holland-road 
northward  of  Napier-road,  £5,500;  and  the  construc- 
tion of  further  egress  manholes  in  connection  with 
the  coiincirs  sewers,  £2,000.  These  are  works  urgently 
needed.  The  wood  paving  in  Cromwell-road,  West 
Croiiiwi'll-road.  Cromwell-crescent,  Warwick-gardens, 
and  St.  Quintin-avenuA  is  at  present  in  a  very  un- 
satisfactory condition,  |ind  will  require  renewal  on 
a  new  foundation  in  the  near  future.  The  cost  of 
carrying  out  this  work  is  estimated  at  £59,000.  It  is 
less  urgent,  but  necessary  at  an  early  date.  Other 
projiosed  schemes  are  repaving  of  footways,  estimated 
to  cost  .£4,000;  laying  out  a  children's  playground  at 
Netting  Hill,  at  an  estimated -cost  of  £1,500;  and 
certain  street  widenings. 

SouTHPORT  T.C. — It  has  been  decided  to  recommend 
the  proposed  development  of  the  lagoon  site,  at  an  esti- 
mated cost  of  £9,000,  and  the  boi-ough  surveyor,  Mr. 
A.  E.  Jackson,  has  been  instructed  to  prepare  a  scheme 
for  the  development  of  the  foreshore  from  Hasketh- 
road  extension  to  the  Birkdale  boundary,  the  main 
fiK>nt  of  Southport. 

Sdnberland  T.C. — It  is  propo.sed  to  execute-  the 
following  works  ;  Health  Committee^ — .^Iterations  and 
additions  to  borough  sanatorium  and  mortuary.  High- 
ways— Street  works;  expenditure  isiiinated  at  i;2S,,5.'50. 
Markets  and  baths — Salt-water  bath  at  Roker.  Parks 
— Repairs  to  .sea  wall.  Sea-lane,  and  erection  of  lodges, 
Barnes  Park.  Bridge  and  ferries — Widening  and 
improvement  of  Wearmouth  Bridge.  Town  hall — 
Town  hall  e.xtensions.  Cemeteiies — Extension  of 
Bishopwearmouth  cemetery.  Electricity  and  lighting — 
Laying  of  mains,  in  connection  with  which  there  will 
be  a  quantity  of  street  work.  Education — Secondary 
school  for  boys  (Bede  Collegiate),  levelling  of  site, 
road  making ;  alterations  to  secondary  school  for 
girls  (Bede  Collegiate)  ;  training  college  scheme ; 
domestic  science  centre  (Thomas-street)  ;  alterations  to 
public  elementary  schools,  Moor  (girls  and  infants)  ; 
and  Stansfield-street  (girls).  Committee  as  to  children's 
playgrounds  —  Work  in  connection  with  recreation 
ground,   Cumberland-terrace. 

WiGAN  T.C. — The  town  clerk  has  been  instructed  to 
include  in  the  schedule  of  works  a  ladies'  swimming 
bath  as  an  addition  to  the  present  baths;  baths  in  the 
Pemberton  district  ;  and  public  wash-houses. 

Woon  Green  U.D.C. — The  proposed  works  include 
the  following:  Green-lanes  reconstruction  of  roadway. 
£20.000;  asphalt  macadani,  St.  Ann's-road  and  West 
Green-road,  £16,000.  Culverting  Stonebridge  Brook, 
South  Tottenham  Goods  Yard,  £6,000. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government,  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The.  Law  Times.  . 

*  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks.  Clerks  to  District  Councils,  and  other 
officers  and  members  of  local  authorities.  By  S.  G.  Turner, 
of  the  Middle  Temple,  Barrister-at-Law.  a.m.i.c.e..  &e. 
London :  St.  Bride's  Press,  Limited.     Price  10s.  6d. 
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BRITISH  DE-TINNING  COMPANY'S  SCHEME. 

A    THREE    DAYS'    CONFERENCE    OF    LOCAL    AUTHORITIES. 

The  conference  of  local  authorities  at  whicli  the 
British  De-Tinning  Comixniy  will  outline  the  scheme 
by  which  these  bodie.*  will  l>e  enabled  to  dispose  on 
a  profit'Shariiig  basis  of  their  accumulations  of  was*e 
metals,  has  now  been  definitely  fixed  to  take  place  at 
Gaxton  Hall,  Westminstfr,  on  Deeenil^r  13th,  14th 
and  15th  next. 

As  is  we'll  known,  the  de-tinning  business  was 
V)efore  the  war  soflely  in  the  hands  of  the  Gennans. 
Through  their  agents  they  hought  the  waste  tins  and 
other  metals  from  the  miuncij>al  authorities,  cruslied 
them  by  means  of  steam  rollers  and  shijjijed  them  to 
Germany,  where  the  tin.  or  zinc,  as  the  case  might 
be,  wa.s  extracted.  The  j.lates  were  then  melt'ed 
down  and  the  steel  was  converted  into  light  rails 
and  many  other  articles,  some  of  which  came  l>ack  to 
this  country  in  the  -shaije  <>f  bric-i-brac,  toys.  &c. 
The  business  must  have  been  of  a  profitable  nature, 
as  the  German.?  not  only  lx>iight  this  waste  material 
in  large  quantities  from  Great  Britain,  but  also  from 
Canada,  Australia,  South  Africa,  and  other  Colonies. 

The  British  De-Tinning  Company,  whose  head  ofRce 
is  now  at  47  Victoria-street.  S.W.,  are  devoting  their 
energies  to  cope  with  the  increasing  accumu'lation  of 
waste  metals  in  this  country,  and  effectually  to  retain 
the  Vjusiness  here.  Arrant'eiiients  have  already  been 
made  with  the  boroughs  of  Southwark,  Wandsworth, 
and  Southend-on-Sea  to  take  over  all  their  waste 
metals  for  a  term  of  year?  upon  such  terms  as  are 
niutually  acceptable  to  the  parties.  The  company 
propose  to  erect  building.^  at  various  dejxits,  and  to 
irwtal  plant  to  de-tin  or  de-galvanise  ^the  material, 
and  cut  open  and  flatten  out  the  plates  and  to  prepare 
them  for  the  market.  They  are  fully  confident  of  the 
success  of  their  enteI^jri.se.  and  aie  convinced  that 
once  they  have  secured  the  trade  the  work  cajinot  be 
Iirofitably  dealt  with  abr«id,  for  the  reason  that 
transit  involves  the  crushing  and  melting  of  the 
plates  and  the  remanufacture  of  the  steel. 

Afr.  Henry  Cust,  'chaimian  of  the  Central  Com- 
mittee of  Nationa'l  and  Patriotic  Organisations,  has 
promised  to  preside  at  on«  of  the  meetings  next 
month,  and  other  infliieiitiu]  men  have  jiromised  to 
n[)eak. 


Heating  and  Ventilating  Dwelling-houses.— A  paper 
on  this  subj«-t.  read  at  tti'-  iast  meeting  of  the  Society 
of  Engineers,  will  appear  in  our  next  issue. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 

Is  it  not  rather  refreshing  to  find  that-the  chairmaai 
of  the  Kingston,  co.  DubJin,  TJrl>an  District  Coimcil, 
who  reiiresented  tliiat  lx)dy  at  the  conference  of  the 
Association  of  Municipal  Authorities  held  recently  in 
Belfast,  has  been  struck  with  the  great  advantages 
of  such  gatherings  ?  While  it  is  often  contended  that 
no  advantages  accrue  from  such  meetings,  and  the 
Local  Governjuent  Board  make  a  practice  of  dis- 
allowing the  expenses  of  officers  attending  them,  is  it 
not  .rather  strange  that  the  chairman  of  tliis  urban 
district  coimcil  is  iiUe  to^  .-.peak  in  the  most  eulogistic 
terms  of  the  benefit  he  had  derived  from  attendance 
at  the  conference  referred  to  ? 

•  «  •  • 

Would  ii  not  be  more  lo  tlie  purpose  if  every(me 
in  this  country  concentrated  their  time,  energies,  an<l 
thoughts  oui  the  l>est  manner  of  finishing  the  war, 
instead  of  "  side  truicking  "  on  to  what  we  are  going 
to  do  aftrr  the  war  .'  Is  there  not  a  well-known 
adage,  "  First  catch  your  hare  before  you  talk  about 
cooking  him,"  which  applies  very  forcibly  in  this 
connection  ? 

•  •  •  • 

Is  it  not  to  the  credit  of  the  highways  and  sewerage 
department  of  tlie  SheHield  Corporation  that  in  their 
report  for  the  ye;ir  entled  March  31st  last  they  ishould 
have  stAted  thiat  "  a  larjje  amoiint  of  work  has  been' 
involved  in  looking  after  dependents  of  men  who 
have  joined  tlie  Forces,  and  thait  it  had  not  been  con- 
sidered sufficient  merely  to^  pay  over  the  aUowances 
granted  by  the  corijoration,  but  every  effort  had  l^een 
made  to  keep  in  touch  with  the  various  families,  and 
to  see  that  no  hardship  was  suffered  which  could  be 
avoided  by  the  exerci.se  of  a  little  care  "  2  Cannot 
we  alJ  say,  "  Well  done,  ShefHcld !  "  ?' 

•  •  •  • 

Is  it  nO't  a  step  in  the  right  direction  when  w-e  find 
that  the  Ministry  of  Munitions  proijose  to  open  iun 
instru<-tiona'l  workshop  in  one  of  the  suburbs  of 
London  for  the  training  of  200  women  in  mechanical 
engineering  ?  Is  it  not  evident  that,  if  women  are 
only  given  the  chance  of  training,  there  are  many 
oocupations,  now  supposed  to  be  only  suitable  for 
men,  which  they  could  take  up  with  advantage  to 
themselves  and  to  the  benefit  of  '(he  nation  ? 

•  •  •  • 

Is  there  not  a  great  deal  to  be  said  in  favour  of 
Mr.  Reginald  Brown's  suggestion  that  house  refuse 
should  l)e  utilised  instead  of  l>eing  destroyed  ?  Is  it 
not  evident  that  if  he  can  make  combustible 
briquettes  from  this  material  there  will  be  a  vast  field 
for  economy  in  a  direction  which  appeals  to  all  house- 
holders, as  well  as  a  .source  of  profit  to  the  rate- 
payers ?  Did  not  Jlr.  H.  G.  Coales,  the  surveyor  of 
Market  Harborough,  once  try  to  make  isomewhat 
similar  briquettes  Which  were  not  altogether  success- 
full  as  fuel  .'  "  la  what  way  do  Mr.  Brown's  operations 
differ  from  those  of  Mr.  Ooales  ? 

•  •  •  • 

Does  it  not  seem  to  be  a  pity  that  we  should  burn 
house  refuse,  which  only  has  a  calorific  value  of 
about  one-tweilfth  that  of  steam  ooal,  when  we  know 
that  this  waste  product  contains  articles  which  since 
the  war  have  increased  enonnoiusly  in  value  ?  When 
shall  we  reali.se  that  there  is  still  a  fortune  in  the 
dustbin  if  only  the  materials  which  it  contains  could 
be  collected  and  sorted  on  scientific  and  sanitary 
principles  ? 

•  •  •  • 

Having  searched  in  vain  through  the  plays  of 
Shakespeare — or  Bacon — for  any  allusions  to  the  con- 
dition of  the  roads  at  the  time  in  which  he  wrote,  or 
any  hint  as  to  the  sanitary  conditions  then  pre- 
vailing, can  any  of  tli,e  readers  of  this  column  give 
any  suggestions  or  quotations  that  will  assist  ? 
«  •  •  • 

Should  not  the  Roads  Improvement  Association  l>e 
glad  that  their  efforts  to  obtain  some  further  legisla- 
tion with  regard  to  lights  on  vehicles,  and  similar 
precautions  with  regard  to  animals,  on  our  highways, 
have  at  last  been  crowned  with  success,  and  that 
orders  have  now  been  issued  which  meet  all  the  diflS- 
culties  which  have  been  so  persistently  pointed  out 
by  this  association  for  some  time  past  ?  Should  not 
this  association  also  l>e  congratulated  on  having 
secured  the  services  of  Mr.  J.  D.  Haworth  as  secretary 
during  the  temporary  absence  of  Mr.  Wallace  E. 
Riche,  who  has  joined  H.M.  Forces  ? 
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A  Note  on  Cart  Wheels  and  Tyres. 

Uy  T.    SALKIELD,   m.inst.c.e.,  Municipal    Engineer,  Dellii. 


CIn  our  issue  of  October  20th  reference  was  made  by  our  contributor  of  "Thingrs  One  Would  Like  to 
Know"  to  the  extensive  damage  caused  to  macadam  road  surfaces  in  Indian  cities  by  what  are  known 
as  byle  gharries,  springrless  carts  with  wheels  "shod  with  half-round  iron."  How  serious  is  the  problem 
which  these  vehicles  have  created  is  made  clear  in  the  following  short  paper  read  by  Mr.  Salkield  at 
an  All-India  Sanitary  Conference.] 


The  city  of  Etelhl  is  most  unfnrtnnate  in  tlie  type  of 
vehicle  generally  used  for  the  transportation  of  lieavy 
merchandise   and    building   materials.    This    vehicle. 


^^yrfrrrrrTTrTT-r 


'/>/.•/  j/j/  >'///)'-'. 


Fig.  1. 


eipality  to  take  steps  to  improve  this  type  of  vehicle, 
and  many  of  the  notes  embodied  herein  are  extracts 
from  reports  prepared  by  him  on  the  subject  in  his 
cajjaeity  of  municipal  engineer. 

The  following  dinjensions  are  the  averages  of  sixty 
lhe]as  taken  at  random  on  the  streets  of  Delhi:  — 


Diameter  of  front  wheels 
Width  of  tyres  ... 
Diameter  of  back  wheels 
Width  of  tvres  ... 


1  ft.  7f  ill. 
2'44  in. 

2  ft.  6i;  in. 
2-53  in. 


The  diameter  of  front  wheels  ran  from  1  ft.  4  in.  to 
1  ft.  10  in.,  and  back  wheels  from  2  ft.  to  2  ft.  10  in. 

The  least  tyre  width  was  iound  to  be  2-}  in.,  and 
the  greatest  %  in. 

When  it  is  known  that  these  carts  frequently 
carry  60  maunds  (20  maunds  above  the  maximum 
allowed  for  four-wheeled  vehicles),  it  is  easy  to  under- 
stand their  road-destroying  capacity. 

The  resistance  to  the  rolling  of  one  body  on  another 
is  so  very  complex  and  offers  so  many  mathematical 
problems  that  a  series  of  papers  with  calculations 
could  be  written,  but  it  is  not  the  intention  of  the 
author    to    submit    mathematical     investigations    to 
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Fig.  3. 
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Fig.  4. 


known  as  a  Ihcla,  is  unprovided  with  springs,  and  i.'.; 
the  Indian  champion  road  destroyer.  For  several 
years  the  author  has  been  trying  to   get  the  muni- 


provr.  among  other  things,  that  in  resisting  compres- 
sion the  stresses  diminish  as  the  area  of  action 
increases,  but  rather  by  means  of  a  few  broad  fact.- 
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to  anivf  at   a  coiichisidii  about  the 
lyres. 

Tl>e  iioiiils   • 
-uhject  are': 

^1>  Strucfuial     anai 
siirf:ic<>. 

(2)  Weight  of   rolloi 

.OlltlU-t. 

(3)  Radius  and  lirea 
^4)  Friotiou    betwo.  i 

elasticitv  and  r«sistai 


width    of   cart 

lered  iu  dealing  with   this 

roUer    and    rolling 

unit    width   of   siiilace   of 


of  surface  in  conta<t. 
oiler    and    rolling    snrfnco, 
to  shearing  strossts. 
{a)  Anglo  of  slopo  of  rolling  surface. 
(Gl  Linear  velocity  of  centre  of  gravity  to  tlu-  roller. 
Tlie  materials  of  an  ordinary  water-hound  iiiacadani 
;   elasticity    than    the    materials 
if  any  vehicle  are  constrncted; 
;  ilone  hy  the  passage  of  wheels 
K'udod  in  distorting  the  surface 
materials  of   which   it   is  com- 
riii  out  of  which  the  wheel  is 


road  have  much  le-s 
of  which  the  wheels  . 
consequently  the  woil. 
over  such  road  is  ex| 
and  pulverisiug  the 
[lo-sed,  and  forming  a 


to  climb,    as    described 


consequently  the  wii 
increa.^ed  and  the  na 
and  the  wheel-tyre- 
r«?tardation  depends  i 
pressibility  of  the  ro 
overcome  it,  which  ii 
(iroportional  to  the 
larger  the  wheel  the 


■onstantly   endeavourii 
Fig.  1. 

Iu  all  springless  Indian  carts  no  attempt  is  made 
to  reduce  the  frictii^ii  .if  the  wheel  upon  its  axle,  and 
gilt    to    be   overcome    is    much 
.Iiou  between  the  road  surface 
rt  larded.    The   extent   of    such 
il"'M  the  unevenness  and  com- 
ail   and  the  force   necessary-  to 
lay  Ije  assum(;d  to  be  inversely 
diameter    of    the    wheel.      The 
una  Her  is  the  resistance  to  roll- 
ing,  and  consequently   the  more  easily   are  all   road 
inequalities  and  obstructions  overcome. 

In   Delhi   fully  5   per  cent  of  every   load  of   small 
broken  stones  for  concrete  work  or  road  renewals  is 
dropiied  on  to  the  roads  from  the  antediluvian  type 
of  carts  in   use.    These  obstacles  cause   incalculable 
damage    by    the    small-wheeled,    springless    vehicles 
coming  into    contact    with    them    and    causing    the 
energy  that  is  being  e.\|iended  in  a  horizontal  direc- 
tion   to    be   converted    into    a    vertical    force    acting 
downwards,  tending  to  disintegrate  the  road  surface. 
The  close   relatiotishi|)  that  exists  between  wheel 
diameter   and    tyre    width,   and   the   pressure   acting 
upon  a  smooth  road  surface,  and  the  concentration  of 
such  pressure  on  an  uneven  surface  or  obstruction  is 
show^1  in  Figs.  2 — 5. 
A— B    Arc  of  wheel   in   contact  with   road. 
C — D    Thickness  of  road  crust. 
E — F    Lines  of   pressure. 
G— H    Width  of  tyre. 

From  this  it  will  be  -icn  that  the  distributed  pres- 
sure per  square  inch  on  the  subsoil  must  of  necessity 
vary  with:  — 

(1)  Diameter  of  wheel. 

(2)  Width  of  tyre. 

(3)  Thickness  of  road  metal. 

(4)  Camber  and  evenness  of  road  surface  and  free- 
dom from  obstructions  ; 

and  that,  consequently,  any  authority  in  making  by- 
laws shoidd  very  carefully  study  the  relations  that 
exist  between  loads,  width  of  tyres,  diameter  of 
wheels,  and  the  general  character  of  the  roads  in 
their  district. 

Such  by-laws  should  also  contain  very  stringent 
clauses  giving  power  to  the  authorities  to  prevent  the 
dropping  of  material.-  from  carts  on  to  any  public 
road. 

The  author  has  noticed  in  his  study  of  this  subject 
that  the  damage  done  in  consequence  of  the  small 
wheels  and  narrow  tyres  of  the  Delhi  thela  is  aggra- 
vated by  the  disrepair  of  the  vehicles,  as  the  owners 
allow  excessive  jjlay  iM'.tween  nave  and  axle,  and  he 
is  frequently  reminded  of  the  cutting  knives  on  the 
wheels  of  ancierit  war  cliariots  by  the  presence  of  the 
old  horseshoes  doing  duty  for  pins  in  keeping  wheels 
on  axle,  which  facts  should  also  be  rememl)ered  when 
preparing  hy-\a.vis. 

The  author  is  of  opinion  that  it  is  advisable  to 
embody  in  this  paper  the  following  general  results  of 
experiments  that  have  been  made  upon  the  resistance 
to  traction  of  vehicle-  on  ordinary  roads:  — 

(1;  The  resistance  to  traetion  is  directly  propor- 
tional to  the  load  and  inversely  proportional  to  the 
diameter  of  the  wheel. 

(2)  Upon  a  paved  or  hard  macadamised  road  the 
resistance  is  inde|)endent  of  the  width  of  the  tyre 
when  such  quantity  exceeds  4  in. 

(3)  At  a  walking  pace  the  resistance  to  traction  is 


the  same  inider  similar  ciromnstanccs  for  carriages 
with  and  without  springs. 

(4)  Upon  hard  roads  resistance  to  traction  increases 
with  velocity. 

(a)  Upon  soft  r<ia(ls,  earth,  sand,  and  turf,  the  re- 
sistance to  traction  is  iutlopendent  of  velocity. 

(G)  Upon  comiiact.  stone  paving  the  resistairce  to 
traction  at  a  walking  pace  is  not  more  than  three- 
fourths  of  the  resistance  upon  the  best  macadamised 
roads  under  similar  circumstances. 

(7)  Road  destruction  is,  in  all  cases,  greater,  as  the 
<liameters  of  the  wheels  are  less  and  is  greater  in 
carri.ages  without  than  in  those  with  springs. 

Having  regard  to  these  facts,  the  maximum  load 
that  should  be  allowed  on  springless  carts  with 
wheels  5  ft.  diameter  .should  not,  in  the  author's 
opinion,  exceed  5  cwt.  per  inch-width  of  tyre,  and 
this  should  decrease  in  a  regular  ratio  with  the 
diameter  of  the  wheels,  as  shown  hy  the  following 
diagram :  — 


4  newt 


a  3  A 

Diameter  of  Wheel. 

In  conclusion,  it  must  be  stated  how  very  difl&cult 
it  has  been  to  keep  from  writing  about  road  con- 
strtiction,  as  the  relationship  between  cart  wheels  and 
roads  is  so  very  intimate. 


RURAL  COUNCIL  AND  LABOUR  SHORTAGE. 


THE    IMPORTANCE   OF    ROAD   UPKEEP. 

At  the  laist  meeting  of  L/angport,  Somerset,  Rural 
District  Council,  the  ehairman,  deiailiug  with  a  state- 
ment of  the  surveyor  as  to  the  Local  shortage  of 
labour,  remarked  that  the  inatiter  was  one  that  re- 
quired the  serioois  consideration  of  the  ciouncil,  and 
although  lie  was  chairnran  of  the  tribunal,  which  he 
hoped  would  <-,ontiniie  to  do  its  besit  for  the  country, 
speaking  as  chairman  of  the  district  council  he  con- 
sidered they  should  do  their  best  for  their  own 
interests. 

The  surveyor  said  that  at  present  theiie  were  three 
men  lappealing  to  Taunton. 

Mr.  Lang  said  be  considered  it  waw  :i  very  serious 
posi'tion  indeed.  He  for  one  strongly  supported 
appealing  ifor  the  men.  Tlie  time  had  ai'rived  when 
they  must  do  something.^  K  the  roads  were  allowed 
to  get  back  into  the  faarJuil  state  they  were  once  in 
the  .rateiJayers  in  thie  future  would  have  to  pay 
heavily  for  their  reconstruction.  H©  proposed  that 
the  sui-veyor  should  be  empowered  to  go  to  Taunton 
to  get  the  m-en  if  possible.   • 

The  surveyor  said  that  in  many  caseis  there  was 
only  the  contractor  and  i>erhaps  one  man  left  on  the 
roads.    It  was  really  ge'ttirug  serious. 

The  chairman  thought  the  surveyor  should  make 
out  a  lisit  of  the  whole  of  the  men  for  whom  appeals 
were  Oikely  to  be  m.ade.  to  place  before  the  tribunals. 

Mr.  Lang  said  that  coiilld  be  done  during  the  next 
fortnight.  In  the  meantime  the  surveyor  could  be 
instruoted  as  to  what  he  should  do. 

Mr.  Lang's  proi>asition  was  agreed  to. 


Contractors'  War  Bonus. — In  view  of  the  increase  in 
wages  and  prices  of  materials,  Tredegar  ITrban  Dis- 
trict Council  have  granted  a  war  bonus  of  £400  to 
Messrs.  Barnes,  Chaplin  &  Co.,  Cardiff,  the  con- 
tractors for  the  district  sewerage  scheme. 
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ECONOMICAL  SNOW  REMOVAL. 

THE  SUTCLIFFE   PLOUGH. 

In  view  of  their  severely  depleted  staffs,  local 
airthorities  are  unlikely  to  view  with  entire  equa- 
nimity the  approach  of  winter.     As  even  the  casual 


The  width  wf  the  (plough   can  be   varied  by   a   very 
simple  device. 

The  firm  also  supply  ploughs  foa-  use  in  roadways 
only,  these  being  constructed  on  exactly  the  same 
principle  as  the  one  just  described,  except  that  they 
are  not  fitted  with  footpath  and  channel  blades. 
Another  tvpe  in  which  the  blades  are  constructed  of 
hard  wood  shod  with  iron  is 
recjommended  as  suitable  for  use 
111  rural  districts. 


StJTCLlFFK.s      FoilTPATFl 

(Position  of  Extei 


hen  raised 


MoVAliLK     KXTENSION. 
shown  by  dotted  lines.) 


Footpath   Plough  with  Blades  Detached    leaving   Narrow 
Casting  (F)  for  Channels. 

(Footpath  hlade  (Hi  is  carried  on  hooks  of  steering  ar 


labour  w'hicli 
in  former  years 
was  always 
available  for  the 
work  of  snow 
removal  will  in 
all  ppobability 
be  practi-oal'ly 
unprocurable, 
officials  upon 
whom  falls  the 
resT:)onsibility  of 
keeping  clear 
the  roads  and 
streets  within 
their  distriit- 
will  Ijeiutcrcsti'il 
in  the  aeeoni- 
panying  views 
illustrating  the 
operation  o  f 
S  u  tcl  i  ffe's 
patent  snow 
plough. 

The  latest  de- 
sign, we  are 
informed  by  the 
inanuladtiirers, 

the  Patent  Snow  Plough  Conipauy 
of  Mytholmroyd,  Yorks.  is  fitted 
with  a  movable  extension  which 
can  be  raised  perpendicularly  by 
the  driver  to  avoid  lamp  pillars, 
&c.,  and  the  footi»th  blade  dan  be 
detached,  leaving  a  narrow  castmg 
for  channels  only  which  does  not 
throw   the   snow   too  far   into   the 

roadway.      This  is  one  innportant 

phase  in  the  ^^"ork  of  the  plonali,  as 

when  the  channels  are  cleared  the 

gullies  have  a  chance  to  take  the 

water  when  a   thaw  sets  m.    The 

itnigle   at   which   the   Made   works 

can   be  altered   in  a  very    simple 

manner  to  suit  the  conditions. 
The  chainnan  of  a  local  council. 

after    viewing   one    of   Ithe    firm's 

machines    and    tlie    work    it    bad 

done,  is  said  to  have  stated  that 

its  general  adoption  would  mean  a 

saving  of  thousands  of  pounds  to 

ratepayers,  as  it  would  do  the  work 

of  75  to  100  men.  and  save  its  own 

cost  ion  the  fiirst  day  of  using.         ,     ,       .  .,  ■ 

The  road  plough  is  capable   of  clearing  anything 
■    from  6  ft.  6  in.  to  9  ft.  of  roadway.    It  runs  wholly  on 

wheels    and  requires  only  one  man  to  work  it.     Ihe 

blades 'consist  of  18-in,.  by  i-in.  by  9-ft.  boiler  plating. 

and  can  1>e  adjusted  so  as  to  work  clear  of  the  ground. 


Edinburgh  Public  Wash-houses — 

The  sixth  iiulilic  wii.sh  -  house 
erected  hv  lvdinlin,>i;h  Corporation 
was  opened  last  week.  The  build- 
ing, which  has  been  erected  m 
M'Leod-street,  Gorgie,  at  a  cost  of 
£6,5(X),  is  provided  with  forty 
stalls  amd  improved  washing  and 
drying  appliances.  A  creche  has 
iWen  included,  where  j^oung  chil- 
dren may  be  cared  for  while  their 
mothers  are  engaged  in  the  wash- 
house. 

Diaries  for  1917.— The  Boots  Pure 
Drug  Company,  Limited,  who.*c 
head  offices  are  at  Station-street, 
Nottingham,  are  among  the  first 
in  the  field  with  the  1917  diaries. 
Notable  among  them  are  their 
thoi-iou'ghlly  pf-acticial  foiplscap 
diaries,  inter- 
leaved with 
'  blotting-paper ; 
their  "  Home 
Diary,"  which 
includes  a  most 
invaluable  sec- 
tion of  informa- 
tion on  all  sorts 
of  s  u  b  j  e  c  t  .s 
which  affect  the 
interests  of  a 
householder  and 
his  household ; 
and  pocket 
diaries,  daintily 
b  o  u  n  d,  a  n  d 
fitted  with  back- 
loop  iiencil.  A 
Boots  diary  is 
;.,  y  n  o  n  y  m  o  u  s 
with  good  mate- 
lial  and  work- 
manship and 
liberal  value  for 
money. 

Indispensable. 
-A    Will-known 


I  channel  ploughing.) 


I'onTi'ArM  Plough  Converted  into  Road  Plough. 

(Showing  telescopic  arrangement  (Q)  by  which  width  of  plougll  can  be  varied.) 

Chicago  consulting  engineer  writes :  "  Some  time 
ago  I  ordered  .you  to  discontinue  my  sub- 
scription, but  I  have  concluded  that  I  must  con- 
tinue the  paper.  Will  you  therefore  kindly  continue 
my  subscription  and  send  me  invoice  "  ? 
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Municipal  Woric  in  Progress  and  Projected. 


The   Editor   invites   the 


operation   of   Sdkvbyor    readers  with   a   view   to   making   the   information   aiven 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Bacup  T.C. — Tlio  Pavk<  Commitlfo  liave  ui^lruitvd 
till-  borough  surveyor.  IMr.  W.  H.  Elce,  to  prei>are  an 
estimate  for  converting  into  a  shelter  the  lodge  at  the 
entrance  to  the  park,  and  also  for  building  a  wall. 

Barnstaple  T.C.  —  Tlic  question  of  providing  a 
mortuary  is  being  considered  in  committee. 

Bournemouth  T.C— The  borough  engineer,  Mr.. 
V.  v.  Dolamore,  has  |>iepared  a  report  in  which  he 
suggests  improvements  at  the  entrance  to  the  pier,  at 
an  estimated  cost  of  CJ.oiK).  The  town  council  do  not 
jiropose  to  deal  with  tlu-  matter  during  the  war. 

Stoke-on-Trent  T.C— A(  ting  upon  the  report  of  the 
boroug^li  surveyor,  Mr.  .\.  Burton,  and  after  eoninuini- 
eation With  the  Lwal  Governinent  Board,  it  has  been 
decided  to  prop  the  roof  ,.f  the  Bursleni  Town  Hall, 
and  not  proceed  with  the  work  of  reconstruction  until 
alter  tlie  war. 

Toronto  T.C.^It  is  jiroposed  by  the  city  council  li> 
larrv  out  a  scheme  of  municipal  imprnveni.Mils.  :i\  ,iii 
estimated  cost  of  tntKl.lHin. 

MOTOR  TRANSPORT. 

Accrington  T.C— Tin-  H,  alth  Committee  recommend 
llu-  piiiihax'  of  a  iiKitm  \  chicle  at  an  estimat4?d  cost 
of    CI.IKIO. 

Bournemouth  T.C—  Th.  Local  Ooverniruiit  Board 
arc  being  a^ketl  to  sand  ion  a  loan  for  the  purchase  of 
a  motor  fire  engine  and  a  motor  chassis  for  an  escape. 

Consett  U.D.C — A  motor  wagon  is  to  be  purchased 
for  the  removal  of  house  refus6^ 

Flaxton  R.O.C — The  proposal  to  purchase  a  5-ton 
^team  tractor  and  two  ti|i|iing  wagons  has  been  post- 
poned for  the  jiresent. 

Inverness-shire  CC — I'ln'  Locherber  District  Com- 
mittee have  authorised  the  purchase  of  a  motor  car  for 
the  use  of  tlie  road  suneyor,  Mr.  C.  J.  M.  Macintosh. 

Margate  T.C — Tlic  Local  Government  Board  having 
ileclined  to  sanction  a  loan  for  a  motor  fire  engine,  it 
has  been  decided  to  |>urclia>c  one  and  pay  the  cost  out 
of  revenue. 

Shipley  U.D.C. — A  report  is  being  prepared  with 
respect  to  the  jjroposed  purchase  of  a  motor  car  for  the 
lire  brigade  and  other  municipaj  puqwses. 

Spenborough  U.O.C. — A  proposition  has  been  made 
for  the  punhase  of  a  motor  fire  engine  by  private 
subscri])tion. 

Wolverhampton  T.C. — It  has  been  decided  to  pm- 
cliase  an  electric  lorrj-  and  car  for  use  in  conne<iion 
with  bn'akdown  work  on  the  tram  lines. 

ROADS    AND    MATERIALS. 

Abercarn  U.D.C— The  -mveyor,  .Mr.  .John  Williams, 
has  been  instructed  to  prepare  an  estimate  of  the  cost 
of  making  the  jiroposc^  new  road  at  Kendon. 

Arundel  T.C. — The  borough  surveyor,  Mr.  E.  F. 
Farrington.  asked  for  instructions  with  reference  to 
the  purchase  of  road  material  which  had  been  pro- 
vided for  in  the  estimate.-.  He  had  ascertained  that 
tlie  cost  of  similar  material  to  that  obtained  last  year 
had  advanced  only  6d.  per  ton,  and  could  now  be 
bought  at  lis.  lOd.  per  ton  on  rail  at  Arundel  Station. 
.Mdernian  Whittaker.  in  moving  that  the  Ijorough 
surveyor  lie  authorised  to  obtain  200  tons  of  material, 
.said  he  should  also  like  to  point  out  that  the  gravel 
paths  of  the  town  were  getting  into  a  very  bad  state. 
It  would  be  a  great  idty  if,  to  save  money  on  the 
rates,  they  starved  the  roads  and  paths.  Some  of  the 
paths  had  worn  away  in  the  centre,  and  pedestrians 
had  either  to  walk  through  pools  of  water  or  use  the 
roadway,  which  was  dangerous  at  night.  He  would 
include  in  his  proposition  that  the  surveyor  inspect 
the  paths  and  obtain  gravel  for  their  repair.  The 
proposition  was  unanimou.sly  adopted. 

Batley    T.C. — A  committee    has  been  appointed  to 


view  rurhvell-lane  for  the  purpose  of  a  proposed  widen- 
Lng  scheme. 

Belfast  T.C — The  borough  surveyor  and  engineer, 
iNlr.  H.  A.  Cutler,  has  been  authorised  to  carry  out  a 
temporary  widening  of  Mill-sti'eet,  at  an  estimated 
cost  of  £140. 

Cardiff  T.C. — Alderman  Sir  J.  Courtis  asked  at  the 
i-ouncil  meeting  last  week  what  the  policy  of  the  Public 
^^'orks  Ct)miuittee  was  with  regard  to  the  repairs  of  the 
chief  thoroughfares  in  the  city.  The  matter  was,  in  his 
view,  one  of  real  urgency.  Alderman  Wm.  Roberts 
said  that  their  policy  was  the  same  as  it  had  been 
for  some  time  past.  To  relay  the  roads  with  timber 
at  its  present  prices  would  be  folly.  Where  they  were 
able  to  tackle  repairs  without  doing  long  lengths  of 
road  they  were  doing  them.  Alderman  Sir  John 
Courtis  opposed  the  policy  of  waiting  till  the  war  was 
over.  Although  the  price  of  timber  was  high,  it  was 
likely  to  remain  high  for  some  time  after  the  war. 
Unless  something  was  done  they  would  soon  have  to 
start  digging  peojih^  and  cars  out  of  the  roads.  The 
matter  then  dropped.  It  is  understood  that  it  is  the 
intention  of  Aldennan  .Sir  .John  Courtis  to  bring  the 
matter   up   before  the   i'ublic   Works  Committee. 

East  Riding  CC— The  Uigliways  and  Bridges  Coin- 
nult«'  ivconimeiid  that  a  grant  bo  made  not  exceeding 
one-fourth  of  the  balance  of  the  cost  of  making  the 
proposed  new  road  from  Folkton  to  Cayton,  after  the 
receipt  of  the  c(Uitribution  from  the  estate,  of  the  late 
Mr.  G.  N.  Barnett,  juovided  the  Sherburn  and  Scar- 
borough district  councils  would  be  prepared  to  make 
and  maintain  the  p<u-tion  of  the  road  within  their 
districts. 

Hove  T.C — With  respect  to  a  request  by  residents 
for  the  removal  of  the  trees  in  Lorna-road,  the  borough 
surveyor,  Mr.  H.  H.  Scott,  reports  that  in  four  cases 
only  are  the  trees  at  a  less  distance  apart  than  27  ft. , 
an<l  if  anything  were  done  in  the  matter  it  would  be 
to  jirune  the  trees  closely  or  remove  them  altogether. 
The  Works  Committ^ie  have  adopted  the  borough  sur- 
veyor's suggestion  as  to  the  trees  being  pruned,  and 
with  regard  to  trei-s  on  a  vacant  par-t  of  the  road 
which  are  placed  about  IG  ft.  apart  it  is  proposed 
thai   alternate  trees  sliould  bo  removed. 

Johnstone  T.C. — The  burgh  surveyor,  Mr.  W.  A. 
Macartney,  has  been  asked  to  obtain  estimates  of  the 
cost  of  a  steam  roller. 

London  CC — On  street  wideiiings  the  London 
County  (^ouncil  is  this  year  only'  spending  £2,300 ; 
formei-ly  it  spent  from  £200,000  to  £400,000. 

Newry  No.  2  R.D.C — The  council  have  agreed  to  a 
su]jplemental  estiinat<^  of  £100  for  additional  material 
for  the  road  to  ("astleblayney. 

Northampton  T.C. — Two  road  rollers  are  to  be  pur- 
eliased  for   C  1,311,  and  a  scarifier  for  £79. 

Rotherham  T.C  —  The  Improvements  Committee 
iccomnieiiil  I  he  town  council  to  pass  plans  for  a  new 
stie<'t  on  Colonel  Eastwood's  estate, 

Salop  U.D.C. — It  was  stated  by  tlie  chairman  of  the 
Kuads  and  Bridges  Coniniittee,  Mr.  W.  L.  Southwell, 
that,  owing  to  the  increase  of  heavy  traffic  in  the 
county,  many  of  their  roads  and  bridges  were  going 
from  bad  to  worse.  Over  one  road  the  heavy  traffic 
was  now  so  great  that  as  much  as  ,£7,100,  it  was  esti- 
mated, would  have  to  be  spent  on  the  repair  of  it, 
although,  as  this  increase  of  traffic,  was  unforeseen, 
only  a  sum  of  £35  was  provided  for  in  the  estimates 
for  repairs.  They  were  in  communication  with  the 
War  Office  and  the  Road  Board  on  the  suljject,  and 
hoped  that  they  would  make  them  a  substantial 
grant  towards  the  extra  cost.  Owing  to  the  increase 
of  heavy  traffic,  too,  several  of  their  bridges  had  been 
damaged.  Moreover,  owing  to  the  great  shortage  of 
labour  and  the  consequent  holding  up  of  the  necessary 
material,  they  were  much  hindered  in  the  work  of 
road  repair.  In  reply  to  a  question.  Mr.  Southwell 
said  that  the  cost  of  the  new  bridge  over  the  Severn 
at  Cressagc  was  £8,400. 

Whitehaven  R.D.C — The  surveyor,  Mr.  G.  Boyd, 
has  received  instructions  to  report  upon  the  condition 
of  the  roads  from  Middletown  to  Gill  Bottom  House, 
and  from  Middletown  to  Coulderton. 
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SEWERACE    AND    SEWAGE    DISPOSAL. 

Burry  Port  U.D.C.  ~  Mr.  A.  P.  1.  Cotterell, 
M.iNST.c.E.,  has  completed  the  plans  of  a  sewerage 
scheme  for  the  council. 

WATER,  CAS,   AND  ELECTRICITY. 

Belfast  T.C. — The  Tramways  and  Electricity  Com- 
mittee have  been  considering  the  question  of  the  in- 
creasing demands  on  the  electricity  station,  and  how 
these  are  to  be  met.  The  city  electrical  engineer  re- 
ported that  he  estimated  the  demands  npon  the 
station  this  winter  will  leave  a  margin  of  about  11  per 
cent  on  the  plant,  ba.sed  on  the  assumption  that  the 
whole  of  the'  plant  i.'^  simultaneously  available  at  its 
full  normal  rating.  He  was  not  satisfied  with  the 
margin,  as  it  should  be  at  least  25  per  cent.  The 
chairman  .suggested  that  a  communication  should  be 
addressed  to  large  consumers  of  electricity,  asking 
them  to  reduce  their  lighting  as  nnich  as  possible 
during  the  lime  of  the  heavy  demand  upon  the  sta- 
tion, without  prejudice  to  their  receiving  the  reduced 
suiiply  of  current  at  the  minimum  rate  in  their  re- 
spective agreements.  The  committee  approved  of  this 
suggestion. 

'  Blackburn  T.C. — A  proposal  has  been  submitted  by 
the  Gas  Coinmitteo  for  the  pi'ovision  of  a  tar-distillation 
plant,  at  an  approximate  cost  of  £5,000. 

Kilmarnock  T.C. — The  manager  of  the  electricity 
department  has  been  authorised  to  negotiate  for  an 
overhead  line  extension  to  Troon  for  the  supply  of 
electricity.  , 

Newport  (Men.)  T.C. — The  acccjunts  of  the  elec- 
tricity and  tramways  undertaking  for  the  last  financial 
year  sliow  a  nett  profit  of  £4,415,  a  deficiency  of  £993 
on  electricity  l>eing  counterbalanced  by  a  profit  balance 
of  £5,408  on  the  tramway  sei-vice. 

Ripon  T.C. — The  city  council  afc  a  special  meeting 
rcroitly  considered  the  question  of  an  electric  lighting 
sclieme  for  the  city  and  district,  at  an  estimated  cost 
of  £20,001).  Olijection  was  taken  to  the  proposed  site 
of  the  works,  which  it  was  proposed  to  purchase  at  a 
cost  of  £800,  and  eventually  the  whole  matter  was 
vcferred  to  the  next  meeting. 

Sheffield  T.C. — The  Electric  Suj.jjly  ■Committee 
ivccimmend  that  Sir  Alexander  Kenned.y  be  asked  to 
advise  on  a  proposal  for  a  new  generating  station.  A 
ju-oposal  has  also  been  submitted  by  the  Finance  Con- 
sultative Cotnmittee  for  the  provision  of  a  tramway 
depot  at  the  corner  of  Pickmere-road  and  Fitzgerald- 
road,  while  the  building  of  a  sub-station  is  recom- 
mended by  the  Electric  Supply  Committee,  at  an 
a|ipi-o\imate  cost,  exclusive  of  the  price  of  the  land,  of 
i-s,(i(iu. 

Southampton  T.C. — Tlie  borough  electrical  engineer 
lias  been  instructed  to  prc])are  a  scheme  for  the  eocten- 
siciu  of  the  boilei's. 

Spenborough  U.D.C. — Th«  Gas  Committee  recom- 
mend the  installation  of  a  coke  washer  and  breaker  at 
the  gaswiirks. 

Stafford  T.C. — An  intimation  has  been  received  that 
the  Local  Government  Boai-d  have  declined  to  sanction 
a  loan  of  £1,000  for  the  purchase  of  land  for  the  oxten- 
'-ion  of  the  electricity  works. 

Swansea  T.C. — The  town  council  are  seeking  the 
sanrtii.n  of  ilie  Loi-al  Government  Board  to  a  loan  for 
plMiii  cxti-usiou  at   the  generating  station. 

MISCELLANEOUS. 

Hammersmith  B.C. — The  coun<-il,  on  the  recuiu- 
mendation  of  the  Special  Purposes  Committee,  have 
adopted  a  resolution  atlirniing  that  it  is  "  absolutely 
I'sseutial  to  adopt,  the  decimal  system  of  coinage, 
weights,  and  measures  throughout  the  British  Isles." 

Kirkwall  T.C. — The  burgh  sui-veyor,  Mr.  M.  Heddle, 
has  been  instructed  to  reiiair  the  fire  hose  and  to  obtain 
additional  hose  if  necessar.y. 

Middlesbrough  T.C. — The  corpoiation  have  granted 
a  second  w.'ir  l)onus  to  their  employees,  which,  it  is 
.■Ntimalt'd,  will  iinr.lve  a  further  chargt!  of  £3,92;J  per 
annum  on  the  lalis.    ( )\rr  1,100  employees  will  benefit. 

Scalby  U.D.C— .\  scheme  has  been  adopted  for  the 
ie(ji'ganisation  of  ti.e  tire  bri.srade  by  the  provisi<ui  of 
the  necessary  oqiiiimicnf,  and  th<'  foiiuation  of  a 
volunteier  body  of  workers. 

Swansea  T.C. — A  meeting  of  the  joint  committees 
of  the  corporation  has  decidi^d  to  grant  a  bonUs  of 
1(1  per  cent  to  all  officers  in  receipt  of  less  lliaii  £250  a 
year,  the  annual  increments  to  remain. 


Warwickshire  C.C. — The  council  have  agreed  to 
grant  a  war  bonus  of  3s.  per  week  to  each  of  the  four 
inspectors  of  main  roads  (all  of  whom  are  married 
men)  and  Is.  per  week  .for  each  child  under  fourteen. 
The  inspectors  are  also  to  receive  £10  per  annum  each 
towards  their  travelling  expenses. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-overation  of  Sukveyob  readeTs 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


APPLICATION  FOR  LOAN. 

Sheffield  T.C— l-3.""i,000  for  the  purdiase  of  twent.,y- 
five  tranicars. 

LOAN  SANCTIONED. 
St.     Ives    (Cornwall)    T.C— £1,4(10    for    a   harbour 

iiii|)V(i\  ement  scheme. 


The  War  and   Contracts In   the  paragraph  which 

appeared  under  this  heading  in  our  last  issue,  p.  412, 
the  name  of  the  surveyor  to  the  St.  Thomas  Rural 
District  Council  was  incorrectly  given.  Mr.  J.  S. 
Madge  is  the  present  surveyor  to  that  authority. 

Yorkshire  Association  of  Students. — The  Yorkshire 
Association  of  Students  of  the  Institution  of  Civil 
Engineers  will  hold  its  first  ordinary  meeting  of  the 
session  at  the  Philosophical  Hall,  Leeds,  on  Wednesday 
next,  at  7.30  p.m.,  when  Mr.  George  A.  Hart, 
M.TNSi.c.E.,  sewerage  engineer  to  the  corporation  of 
that  city,  will  deliver  his  presidential  address. 

The  Surveyors'  Institution. — The  first  meeting  of  the 
session  will  be  held  at  12  Great  George-street,  S.W., 
at  5  )).m.,  on  Monday  next,  when  the  new  president, 
Mr.  (ieorge  F.  Stewart,  B.C.L.,  will  give  his  opening 
address.  Mr.  Stewart  stands  in  the  exceptional  posi- 
tion of  being  the  first  member  of  tlie  Irish  branch  of 
the  institution  to  be  elected  president,  and  it  is  hoped 
that  there  will  be  a  full  attendance  to  welcome  him. 

Acquisition  of  Land  Bill.— Mr.  W.  Edgar  Home's 
amencjment  to  clause  8  of  the  Defence  of  the  Realm 
(.-Vcquisition  of  Land)  Bill  was  accepted  by  the 
House  of  Commons  on  the  Report  stage.  By  this 
amendment  questions  relating  to  compensation  may  be 
referred  to  referees  selected  from  a  panel  set  up  b.v 
the  Lord  Chief  Justice,  the  Blaster  of  the  Rolls,  and 
tlie  jiresident  of  the  Surveyors'  Institution,  the  pre- 
cedent of  the  Finance  (1909-10)  Act,  1910,  as  to  the 
tribunal  for  appeal  being  followed  in  this  respect. 

FOK      OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

rpHE  llOTllEirHA.M  El'ItAL  DISTEICT 
-*-  CGUNCIL  require  a  Steam  Road  Roller  Driver ; 
must  not  be  eligible  for  Military  Service.  A  jier- 
manency  for  steady  and  capable  man.  Wages  £2  per 
week,  living  van  provided.  Apply  to  R.  Bradbury, 
Imperial-buildings,   Rotherham. (3,162) 

'TnA'O  CI.EHKS  OF  WORKS  re(|uired  for  Saaid- 
-*-  ling  Divisional  R.E.,  Kent.  Former  experience 
of  R.E.  work  iirefened.  Reply,  stating  qualifications 
and  experience,  to  Division  Officer,  Royal  Engineers, 
Saltwood,  Hythe. (3, 163) 

EAST  i^ARNET  VALLEY  URBAN  DISTRICT 
COUNCIL. 
SLKVEYOR'S    TEMPORARY    ASSISTANT. 
The  Council  invites  applications  from  men,  ineligible 
for    Military    Service,  for   the   iiosition    of    Surveyor's 
Temjioi-ary  Assistant,  at   a  salary  at  the  rate  of  £100 
per  annum. 

Applicants  must  have  had  ]n-evious  expericnc<'  in  the 
work  of  a  Jlunicipal  Surveyor's  Office. 

The  appointment  will  be-  terminable  by  one  calendar 
month's  notice  on  either  side. 

Applications,  endorsed  "  Surveyor's  Assistant," 
stating  age,  exjierience,  present  employment,  reason 
why  ineligible  for  ^Military  Service,  anj  what  docu- 
mentary or  other  evidence  can  be  submitted  in  supjiort 
tiiereof,  and  accompanied  bycopies  of  two  recent  testi- 
monials, should  reach  me  not  later  than  4  p.m.  on 
Monday,  the  20th  instant. 

T.  A.  BUCKLEY, 

Clerk  to  the  Council. 
Council  Olhci's, 
New  Barnet. 

November  9,  1!)16.  (3,160) 


NOVKMBKK    10,    HUG. 


AND  COUNTY   ENGINEER. 
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NATIONAL  ASSOCIATION  OF  LOCAL  GOVERNMENT 
OFFICERS. 

THE  MEMBERSHIP   AND   FINANCES. 

Th<?  eleventh  iaainual  intoting  of  the  Natioiiial 
Council  of  the  National  As.-.ioiation  of  Looal  Govern- 
ment Officers  was  lield  ^in  Saturday  last  at  the  City 
of  London  Guildhall.  Sir  Homewood  Crawford,  the 
president,  occupying  the  chair.  A  civic  welcome  was 
accorde<l  to  the  meinhers  by  the  Lord  Mayor,  Sir 
C.  C.  Wakefield,  who,  in  the  course  of  his  remarks, 
observed  that  it  was  aJl-important  that  the  activities 
of  the  association  should  be  continued,  so  that  those 
niemliers  of  the  local  government  service  who  were 
now  serving  their  country  sJionld  not  find  on  their 
return  that  their  rights  and  privileges  had  been 
entrenched  upon. 

Tlie  secretary's  report  showed  that  the  uiembership 
roll  now  stands  at  27,94.3.  as  ooniipared  with  36.0;)4 
last  year,  a  decrease  which  is  attributed  to  the  in- 
activity of  several  branches.  Moving  the  receiition 
of  the  reixjrt.  the  president  said  ho  thought  it  was 
greatly  to  lie  regretted  that  at  a  time  when  they  ought 
to  lie  doing  their  utmost  in  order  to  keep  the  muni- 
cipal flajr  flying  there  should  have  been  some  ass<i- 
ciations  which  thought  it  noeossary  and  prudent  to 
cease  their  activities.  .\  time  was  coming  when  it 
would  l)e  neces.sary  for  all  of  them  to  bo  more  than 
ever  on  their  guard  to  protift  the  rights  and  .privi- 
leges of  the  staff.s  connected  with  municipal  irovern- 
nient.  As  regarded  superannuation,  that  subject  was 
not  mentioned  in  the  report  for  the  obvious  reason 
tliat  the  present  was  not  an  opportime  time  for  any 
steps  to  1^  taken.  The  subject  was,  however,  at  all 
time  under  the  consideration  oif  the  c<5mmittee,  and 
he  venti:re<l  to  think,  with  some  confidence,  that  the 
work  now  l)eing  done  l>y  the  municipal  staffs  of  the 
country  would  stand  tluiii  in  good  stead  when  the 
time  came  to  press  forwaul  their  ..^(^■hcme  of  national 
superannuation.  In  the*-ourseof  further  remarks  the 
pre.iident  menitioned  that  carefid' consideration  woiihl 
iiave  to  be  given  to  the  .ijiiestion  whether  the  associa- 
tion ought  not  to  have  .-oiiie  direct  jepresentation  in 
Parliament,  .\nother  matter  wa^  the  position  of  their 
financ-es,  and  in  that  connection  there  was  an 
important  sugj:e.«tion  with  regard  to  power  being  given 
to  the  trustees  to  deal  with  the  Law  and  JParlia- 
mentary  Fund.  It  was  absulutely  necessary,  added 
Sir  Homewood.  that  .some  step©  should  l>e  taken  to 
.safegiiard  the  a.ssociation's  interests.  In  spite,  how- 
ever, of  the  serious  times  through  which  the  associa- 
tion was  pa.ssing.  they  were  really  holding  their  own 
and  making  headway. 

In  the  course  of  tlie  subsequent  proceedings, 
approval  was  .given  to  proposals  for  the  suspension 
during  the  current  year  of  the  resolution  allooatin'.' 
a  pioix>rtion  of  the  subscriptione  to  the  Law  and 
Parliainentary  Fund,  and  for  .selling  or  hypothe<-ating 
the  siTurity  now  in  the  names  of  the  trustees  as  parii 
'>f  that  fund  to  meet  outstanding  liabilities. 

Sir  Homewood  Crawford  w(ts  unanimously  re-elected 
president. 


EXPERIMENTAL  RESEARCH  WITH  ROAD-MAKING 
MATERIALS.* 


By  H.   K.  Benson.     . 

iJireclfir  of  imiiiatrial  Researcli,  University  of   VVa^liiiitiloii. 

Tlie  great  variety  of  materials  somewhat  indis- 
criminately u.sed  in  the  bnilding  of  roads  has  sug- 
gested the  possibility  ol  applying  the  spirit  of 
scientific  research  to  them  in  a  manner  analogous  to 
that  l)y  which  it  is  apjtlied  to  materials  used  in  the 
manufacturing  industries.  The  practical  man  often 
looks  with  disfavour  upon  Ihe  so-called  exijeriments 
of  science  since  usually  lie  forgets  to  learn  the  real 
value  of  the  unsuoce.ssfnl  experiment. 

The  writer  well  remembers  the  statement  of  Dr. 
Remsen,  the  great  AiTierican  pioneer  chemist,  that 
it  is  one  of  the^tragedies  of  .science  that  the  failures 
of  .scientific  re.seareh  arc  not  recorded.  In  other 
word.s,  we  often  learn  more  of  the  basic  facts  under- 
lying a  given  problenj  from  what  we  are  unable  to 
accomplish  tlian  from  the  tilings  which  actually  are 
done.  The  failure  of  a  i-'iven  attempt  should  not, 
therefore,  be  accounted  as  loss,  but  rather  as  a  contri- 

'  From  a  paper  presentefl  at  the  annual  convention  of  llif 
Washington  State  Association  of  Count.y  Engineers. 


liiition  to  the  total  sum  of  knowledge  which  has 
accumulated  about  a  particular  subject.  If  it  is  true 
that  we  are  passing  through  a  transitional  stage,  then 
every  bit  of  evidence  collected  and  put  on  record  will 
hasten  the  passage  from  the  present  stage  to  the 
final  or  ideal  road  of  the  future. 

What  do  we  understand  by  scientific  scrutiny  ? 
First  there  is  involved  a  complete  record  of  every 
type  of  road  during  construction,  then  a  continuous 
record  of  inspection  during  the  life  of  the  road,  and 
a  final  drawing  of  conclusions  as  to  the  good  and  bad 
qualities  of  a  given  type  of  construction.  This 
involves  an  organisation  which  is  not  subject  to 
change  as  periodically  as  officials  come  and  go.  Next 
in  this  progrannne  is  an  aggressive  movement  to  profit 
from  the  advances  of  science  through  the  adoption  of 
new  materiails  and  new  methods  of  construction  and 
their  subjection  to  service  tests  and  record.  This 
requires  a  willingness  to  consider  road  problems  with 
an  open  mind— to  admit  that  the  present  materials 
and  methods  are  transitory.  Even'  in  the  mainte- 
nance of  roads  it  involves  the  trying  out  and  testing 
of  methods. 

Experiments  conceived  in  a  knowledge  of  exact 
conditions,  pursued  along  exactly  defined  lines,  and 
concluded  with  definite  results,  have  inaugurated 
some  of  the  world's  greatest  industries.  It  is  not 
unreasonable  to  liclieve  that  the  same  procedure  will 
establish  for  us  the  means  for  bnilding  the  highways 
upon  which  great  nuiltitndes  pass  back  and  forth  to 
exchange  commodities  and  increase  the  volume  of 
trade. 


PERSONAL. 


.Mr.  .James  F.  Fay  has  been  appointed  engineer  to 
the  Edenderry  No.  2  Rural  District  Council. 

Mr.  T.  G.  .\i'chiljald  has  been  appointed  burgh  sur- 
veyor and  sanitary  inspector  of  Hiintly  until  the  end 
of  the  war. 

Mr.  II.  W.  Gladwell,  surveyor  and  sanitary  in- 
spe<-tor  to  the  Walton-un-the'-Naze  Urban  District 
Council,  ha.s  resigned. 

M,v.  W.  J.  Hi.-^cox,  surveyor,  water  engineer  and 
inspector  of  nuLsanices  to  the  Hay  UrVian  District 
Cwincil,  has  l_>een  appointed  borough  engineer  of 
Wilton..  Previous  to  taking  up  the  position  at  Hay, 
Mr.  Ili.scox  was  at  Marlborough  for  twelve  years. 

Mr.  T.  R.  Sobey,  .surveyor  for  the  Southern  District 
under  the  Liskeand  Rural  District  Council,  has  had 
his.salaiy  increased  to  tlGO  per  lannum.  He  has  been 
in  the  service  of  the  local  authority  for  thirty-four 
yeai's,  and  has  to  keep  a  horsie  at  his  own  expense. 

Mr.  llionuis  .Shelmiertline,  who  up  to  nearly  two 
years  ago  wias  the  city  surve.yor  of  Liverixiol,  has 
just  finislied  his  service  to  the; city  as  consulting  land 
sitewaixl  and  surveyor.  When  h^  retiiied  -from-  tlie 
poisition  of  surve.yior,  ;iil»oiut  two  years  ago,  he  wias 
ap))oint^d  corisiultinig  liund  steward  aaid  sui-veyor,  and 
the  i)eriod  ol  that  appointment  has  now  expired. 
Mr.  Shehnerdine  entered  the  nnuiicipal  service  as 
surve.yor  in  1871.  Previously  to  that  he  was  with 
his  father  in  the  Leigh  estate  oflBce. 

OBITUARY. 

Mr.  M.  W.  Mulvihill.  who  seTved  for  nuany  years 
under  the  Government  of  India,  and  acted  for  some 
time  as  ,su,rveyor  to  the  Listowel  Urban  District 
Council,  died  recently,  we  i-egret-to  state. 

Mr.  .John  Wiilliam  Siuaith,  road  isnrveyor  to  the 
Pa'triiiigton  Rural  District  Council,  died  suddenly,  we 
regret  to  state,  on  the  1st  inst.  He  was  sixty-seven 
years  of  age,  .and  leaves  a  widow,  two  dan,i,'hters,  land 
two  sons,  who  are  at  the  Front. 

Jlr.  O.  Katoii-Shore,  borough  enginw-i'  and  surveyor 
of  CrC'We,  died,  we  regn;t  to  .sitate,  on  Monday  lust, 
after  a  long  illlm^ss.  in  liis  sixty^ourth  year.  He  was 
aippointed  to  the  position  in.  1882,  and  had  thus  held 
office  for  a  [leriod  of  tliiHty-four  years.  Upon  the 
extension  of  the  borough  in  1892  he  prepared  the 
plans  for  the  sewering  of  tho  new  streets  taken  over, 
and  he  was  respon-il.N  for  the  ]ilaiiis  for  the  exteilsion 
of  the  aflministi;iti\ '  .llin's.  the  town  depot,  and 
fire  staJtion.  Mr.  l':;ilnii-!Sliore's  most  important 
achievement 'was  the  (lai-rying  out  of  the  new  pcwaiic 
disiposal  works,  w'hieli  wiire  estimated  to  cost  C(iO..'i.')(), 
but  were  actually  constriicted  for  aiiproxiinatcly 
KVJ.'UM. 
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ROAD  MAINTENANCE  IN  BEDFORDSHIRE. 


The  details  of  costs  of  the  736-J  miles  of  rural  main 
roads  of  Bedfordshire  during  the  year  ended  March 
31st  last  show  that  a  total  of  £53,323  has  Vjeen  ex- 
pended, as  against  a  total  of  £58,846  in  the  previous 
vear,  and  that  whereas  in  1914-15  the  average  cost  per 
inile  was  £79  17s.  4d.,  the  figure  for  1915-16  was 
£72  7s.  5d.— a  reduction  of  £7  9s.  lid.  i>er  mile.  Owing 
to  the  receipts  from  tlie  Road  Board  falling  from 
.£4,401  in  the  previous  year  to  £1,839.  the  comparative 
reduction  in  cost  is  only  £4  per  mile. 

This  reduction,  Mr.  F.  W.  Smart,  the  county  sur- 
veyor, points  out  in  his  annual  report,  is  consequent 
upon  all  works  being  carried  out  with  the  strictest 
regard  to  economy,  and  also,  to  a  larger  extent,  to 
the  impossibility  of  obtaining  supplies  of  materials - 
when  required. 

The  north,  souths  and  west  district  costs  have  all 
been  reduced,  and  the  only  increase  is  in  the  east 
district,  where  special  road  works  in  the  locality  of  a 
camp  have  been  imperative,  and  roads  which,  under 
normal  conditions,  have  only  cost  £50  annually  have 
cost  approximately  £1,000  to  maintain  during  last 
winter. 

Practically  nothing  but  tarred  slag-macadam  has 
l<een  used  for  imi)roved  surfacing  work,  and  of  a  total 
quantity  of  10,388  tons  laid  down  during  the  year, 
9,288  tons  were  hianuiactured  at  the  deijot,  the  balance 
being  purchased  for  use  in  the  south  district. 

TAKRBD    SLAG    COSTS. 

The  output  of  tarred  slag  from  the  depot  plant  was 
11,584  tons,  at  a  cost  of  lis.  2id.  i)er  ton,  as  compared 
with  los.  9id.  of  the  previous  year.  The  comparative 
cost  f<H-  the  same  grades  of  material  at  Bedford  Sta- 
tion, as  quoted  by  mercliants,  was  14s.  7d.  per  ton, 
showing  a  saving  of  3s.  4jd.  Tlie  plant  continues  to 
give  every  satisfaiction,  and  Ln  consequence  of  nothing 
hut  dehydrated  tar  being  used,  it  was  necessary  to 
[jrovide  a  steam  boiler  and  fit  up  the  various  tanks 
with  steam  coils  to  facilitate  pumping  during  the 
winter  months.  All  the  work  in  connection  with  this 
installation  has  l>een  carried  out  by  the  depot  staff. 

SCRFACE  TARRING. 

The  surface  tarring  of  the  roads  has  been  somew-hat 
curtailed  in  consequence  of  the  difficulty  in  obtain- 
ing sufficient  labour  during  the  summer  months,  the 
total  quantity  of  tar  used  being  37.000  gallons  less 
than  the  previous  year. 

BAM  AGE    TO    ROADS. 

Many  of  the  principal  roads  of  the  county  have 
been  considerably  damaged  by  military  and  heavy 
motor  traffic,  especially  the  roads  around  Bedford 
and  the  Watling  street,  where  the  heavy  traffic  is 
continuous  throughout  the  year.  It  was  necessary  in 
the  case  of  Watling-street  to  prepare  a  scheme  for 
reconstruction  and  the  strengthening  of  the  abut- 
ments of  several  sections,  as  it  is  most  tmdesirable, 
the  county  surveyor  ])oints  out,  to  resurface  witli 
tarred  slag  until  the  strengthening  works  have  been 
carried  out.  These  works  are  nrrw  in  hand,  but  it 
will  be  serveral  years  before  the  full  length  is  com- 
pleted, as  it  is  only  po.'^si'ble  with  the  present  <'ondi- 
tions  of  labour  In  imdertake  a  small  section  each 
year. 

DAY    WORK    TEAM    LABOUR. 

The  cost  of  this  work  for  the  year  has  been  £2,728, 
or  an  averaige  of  £3  14s.  Id.  per  mile,  as  compared 
witlh  £2,336,  or  a,n  ave.rage  of  £3  3s.  5d.  per  mile  in 
the  previous  year. 

MANUAL    LABOUR. 

The  total  cost  of  this  work,  including  culverts  and 
improvements  ior  the  year,  has  been  £11,392,  or  an 
average  of  £15  9s.  3d.  per  mile.  The  cost  in  the 
previous  year  was  £10.985,  or  an  ave.rage  of  £14  18s.  2d. 
l>er  mile. 


'Surface  Tarring  Methods.— An  inquiry  made  by  Mr. 
Burnett  Bullock,  the  surveyor  to  the  Mitcham,  Surrey, 
Urban  Dish'ict  Cijuncil,  as  to  the  methods  of  surface 
tarring  adopted  by  other  authorities  which  lie  thought 
would  probably  tar  about  the  same  area  as  Mitcham 
has  elicited  replies  from  forty-three  of  the  officials  to 
whom  it  was  addressed.  Of  this  number  twenty-two 
use  machines,  seventeen  tar  by  hand,  three  have 
adopts!  the  contract  system,  and  one  employs  both 
hand  and  machim-. 


THE  WAR  FOR  HEALTH.* 

By  iSiR  John  McOall,  m.d., 
Agent-General  for  Tasmania. 

When  'tiie  war  is  over  and  we  come  to  count  up  our 
losses  we  wdU  realise  Wliat  a  valuable  thing  human 
life  really  is.  Let  us  hope  this  will  lead  us  to  vailu© 
human  life  more  than  we  have  done  in  the  past.  We 
wi'll  have  another  war,  but  it  will  not  be  one  for  the 
destruction  of  human  life,  but  rather  one  to  save  it — 
the  war  for  health. 

We  will  try  and  move  those  charged  with  the  govern- 
ment of  the  country  to 'make  laws  which  stop  pre- 
ventable diseases  wrecking  the  health  of  the  iseople — 
more  particularly  those  in  our  cities,  towns  and 
villages,  and  alsio  to  prevent  the  high  rate  of  moa'- 
tality  among  infants,  botJr  ante  and  post  natal.  We 
must  declare  war  against  ignorance,  apathy  and 
criminality.  In  that  war  my  owai  profession  must 
take  the  leading  part.  Your  institution  must  help  us 
with  the  material  foundations  suggested  by  the  pro- 
fession of  its  members.  The  medical  profession  must 
bring  aid  its  influence  to  bear  on  contagious  diseases 
and  yHDU  yours  on  .sanitary  science.  However  bril- 
liant the  plan  of  cam'paign,  however  carefully  worked 
out  to  tlie  'last  detail,  it  wiUl  come  to  naught  without 
the  .loyal  and  intelligent  co-operation  of  the  rank  and 
file — in  a  word  the  n^eoiile  must  be  educated  in  all 
measures  they  are  expected  to>  take  to  ensure  the 
best  results  in  public  heia'lth ;  every  citizen  should  be 
a  sentinel  and  every  mistress  of  a  honsehold  an 
executive  -officer. 

The  .Health  Week  inaugu/rated  by  the  Institaitioii  of 
Sanitary  Enginee'rs,  and  carried  out  by  a  committee 
presided  over  by  the  Lord  Mayor  of  London,  under 
the  auspices  of  the  Royal  Sanitary  Institute,  must  Ije 
again  revived  after  the  war.  Success  in  war  depends 
on  the  individual  soldier — man  r|jower — but  it  means 
men  organised  into  eomipanies,  brigades,  armies,  and 
in  many  cases  it  is  nefeessary  to  have  the  armies 
of  several  countries  working  in  co-ordination.  So  in 
the  war  for  hea.lth  it  means  that  we  must  have  organ- 
ised man  and  woman  power,  in  professional  .societies, 
educated  masses  and  co-ordinate  efforts  to  secure 
sound  adrninistration  of  |>erfect  HesUth  Acts.  The 
battle  for  health  must  incilude  the  strictest  adminis- 
traJtion  of  the  various  Health  Acts,  and  the  amend- 
ment of  these  Acts.  (Slums  .should  be  aboli.slied,  as  is 
being  done  in  many  large  cities ;  w'here  possible 
garden  cities  should  be  established  and  country  life 
should  be  secured  to  aJl  workers  whose  families  re- 
quire it  for  tlie  health  of  their  families. 

To  take  charge  of  the  health  of  the  whole  people  of 
the  Empire  and  make  their  liealth  a  duty  of  the 
State  so  far  as  is  necessary  means  that  an  enormous 
additionai  sum  of  money  will  have  to  be  found  from 
public  funds.  It  is  not  necessary  for  me  to  indicate 
how  this,  money  .shaill  l>e  raised,  but  I  do  say  it  must 
be  found,  and  that  it  will  repay  the  State  many  times 
over  by  the  saving  of  hrmian  lives  that  will  l>e 
effected :  tliat  it  is  necessary  for  the  Empire  and  for 
the  world  that  we  sliould  exercise  greater  care  in 
.saving  lives  should  lie  <dear  to-  all  at  a  time  when 
the  most  vaiuablle  lives  o'f  on,'-  (leople  have  to  l^e  sac- 
rificed ill  the  defence  of  our  Empire. 


A   Road  Roller  Attendant  and  His  Notice.— At  the 

Liskeard  Rural  District  Council  recently  Sir.  T. 
Shovel  reported  on  behalf  of  the  Callington  Committee 
that  a  case  had  been  before  lliem  of  a  man  employed 
in  att-ending  the  steam  roller,  who  had  intimated  his 
intention  of  leaving  their  employment,  without  giving 
the  proper  legal  notice.  Three  weeks  ago  he  told  5Ir. 
Truscott  (the  surveyor)  that  he  was  going  to  give 
notice,  but  none  had  been  received,  and  on  Friday  he 
told  Jlr.  Ti-uscott  that  he  was  leaving  after  Saturday, 
as  he  had  obtained  more  lucrative  employment.  The 
committee  maintained  that  they  should  receive  the 
usual  month's  notice,  but  were  quit-e  willing  for  him 
to  leave  within  a  month  if  Mr.  Truscott  could  get  a 
suitable  man  in  his  place.  R.eplying  to  a  question," 
Mr.  J.  R.  Sobey  (surveyor  for  the  southern  district) 
said  it  was  usual  for  there  to  be  a  month's  notice  on 
either  side.  He  could  not  remember  a  man  leaving 
their  service  without  giving  the  proper  notice.  By  a 
large  majority  the  surveyor  was  instructed  to  withhold 
four  of  the  five  weeks'  wages  due  to  the  man  that 
day,  if  he  stUl  stated  that  he  would  not  come  to  work 
on  Monday,  but  that  the  money  be  paid  if  he  remained 
at  work  until  INIr.  Truscott  found  a  substitute. 

•  Extracts  from  an  address  delivered  last  night  before  the  Institution 
of  Sanitary  Engineers, 
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State  Supervision  of  Sewage  Worl(S  Construction  and 
Operation  In  America. 


[The  Committee  on  Sewage  Works  Operation  and  Analytical  IMethods  of  the  Sanitary  Engineering: 
Section  of  the  American  Public  Health  Association  have  already  made  two  reports  relative  to  the 
principles  of  operation  and  recommending  analytical  tests  for  use  in  connection  with  sewage 
treatment  works,  and  m  a  third  report  issued  on  October  26th  they  review  certain  features  of  these 
prior  reports  before  proceeding  with  the  matter  of  State  supervision  over  sewage  works  operation. 
The  committee  observe  inter  alio  that,  owing  to  the  many  forces  of  Nature  utilised  in  sewage 
treatment  and  the  heterogeneous  composition  of  sewage,  it  is  self-evident  that  the  operation  of 
sewage  treatment  works  cannot  be  made  automatic,  but  requires  observation  and  supervision  by 
trained,  skilled  operators,  at  more  or  less  frequent  intervals,  in  order  to  accomplish  the  purpose 
for  which  the  plant  is  installed.  The  committee's  table  of  analytical  tests  submitted  in  1914  is 
referred  to,  and  their  use,  when  possible,  is  again  urgently  recommended.  Below  are  some  extracts 
from   the   report.] 


It  is  recognised  tliat  in  a  great  number  of  small 
works,  the  purpose  of  which  is  primarily  to  prevent 
the  creation  of  nuisance,  only  the  simplest  tests  are 
practical  under  present  conditions,  and  it  is  recom- 
mended that  in  such  cases  samples  of  the  final 
effluent  l)e  incubatetl  at  room  temperature  with 
methylene  blue,  and  record  kept  of  the  number  of 
days  the  samples  retain  their  blue  colour.  The  re- 
quired degree  of  stability  depends  largely  upon  the 
conditions  in  the  receiving  body  of  water.  Where 
stability  is  demanded,  on  account  of  the  dilution 
afforded  being  small,  the  samples  of  the  effluent 
sfiould  retain  their  bluf  colour  at  least  ten  or  twelve 
days  at  room  temi)erature,  or  five  or  six  days  if 
in<ubated  at  37  deg.  Cent. 

.\ttention  is  again  called  to  the  importance  in 
selecting  analytical  tests  for  sewage  works  to  the  fact 
that  changes  in  metliods  of  operation  and  records  for 
comparison  are  the  primary  purjxises  of  this  work, 
and  the  acquirement  of  mere  academic  information, 
while  interesting,  is  energy  wasted,  which  could 
better  be  expended  in  other  directions. 

Considering  the  numl>er  of  municipal  sewage  treat- 
ment works  in  America,  it  is  surprising  to  learn  how 
few  are  subject  to  lalxiratory  control,  but  the  newer 
plants  are  being  so  equipped,  and  show  the  growing 
appreciation  of  the  economy  of  proper  oi>eration, 

.\jiother  very  noticeable  defect  in  the  design  of  a 
large  percentage  of  works  is  the  complete  absence  of 
any  method  of  determiiung  the  amount  of  sewage 
J.reated.  This  is  of  ijrinie  importance  to  successful 
o|)eration,  for  otherwise  retention  in  tanks  and  rates 
on  filters  are  indeterminate,  and  it  is  difficult,  if  not 
impossible,  to  know  whether  unsatisfactory  results 
are  due  to  overloading  i>i  the  parts  of  the  works  or 
to  improi)er  methods  of  operation. 

Where  fall  is  available,  a  weir,  preferably  with  an 
automatic  recording  device,  is  a  simple  and  inexpen- 
sive method  to  use.  Where  the  sewage  has  to  Ix; 
pumped,  the  Venturi  meter  has  proved  successful. 
In  works  having  a  dosing  tank,  an  approximation  of 
the  rate  of  flow  may  lie  obtained  by  the  use  of  a  float- 
actuated  counter.  wlii<h  indicates  the  number  of  dis- 
charges of  the  dosing  tank.  In  the  case  of  heavy 
flow,  when  a  considerable  amount  of  sewage  runs  in 
while  the  tank  is  discharging,  the  total  discharge 
may  he  obtained  by  the  following  formula:  — 


-■("t)- 


in  which  D  =  total  (li.~eliarge  in  unit  of  time;  n  = 
number  of  discharges  in  the  same  unit  of  time,  e  = 
time  of  emptying;  f  -  time  of  filling;  v  =  volume  of 
dosing  lank.    When  e  is  very  srpall  as  compared  with 

f,  then  —  may  be  omitted,  and  D  =  nv. 

NEED    FOR    EXPKRT    SUPERVISION. 

Your  committee,  in  its  report  last  year,  called 
attention  to  the  fact  that  "  as  the  great  majority  of 
sewage  treatment  plant-  in  America  are  small,  and 
frequently  widely  sejiaratcd,  it  is  apparent  that  the 
needed  expert  supervi.-iun  cannot  be  obtained  locally, 
and  that  efficiency  of  operation  can  only  be  obtained 
through  .some  central  authority." 

In  some  States  associations  of  those  interested, 
consisting  of  sewage  works  superintendents.  State 
engineers  and  others,  are  now  being  formed  to  hold 
meetings  periodically  to  discuss  practical  questions 
on  or>eratian.  The  formation  of  such  bodies  and 
their  frequent  gatherings  are  highly  recommended  by 
your  committee.  Such  meetings  stimulate  interest 
and  are  sources  of  information  to  many.  One  of  our 
correspondents  stated :  "  We  suffer  greatly  in  this 
State  iKicaus©  of  unskilful  operatio'n  oi  sewage  treat- 


ment pllants.  (Some  of  our  plants  receive  almost  no 
attention.  In  other  cases  services  are  employed, 
but  they  are  eitlier  inadequate  or  inefficient." 

The  State  boards  of  health  are  the  logical  Ixidies  to 
provide  this  supervision,  due  to  their  uniform  rela- 
tion to  all  the  municipalities  in  each  State,  and  with 
similar  boards  in  adjacent  States. 

Furthermore,  the  sanitary  disposal  of  sewage  is  a 
matter  generally  affecting  the  connnonwealth  more 
than  the  individual  community.  The  State  is  in- 
terested in  requiring  that  .sewage  treatment  works 
accomplish  the  best  results  possible,  while  the 
separate  communities  are  naturally  anxious  that  the 
works  shall  meet  the  requirements  at  the  minimum 
expense  for  operation,  additions  and  renewals. 

It  may  be  assumed,  therefore,  iis  an  axiomatic 
statement,  that,  for  the  good  of  the  commonwealth, 
the  municipalities  and  private  owners,  any  procedure 
which  will  accomplish  the  above  conditions  is  worthy 
of  careful  study  and  adoption. 

During  the  past  year  your  committee  has  been 
corresponding  with  the  sanitary  engineers  of  the 
various  State  boards  and  departments  of  health  to 
obtain  their  views  on  our  last  year's  report  and  their 
present  and  proposed  procedure  relative  to  control 
over  the  installation  and  operation  of  sewage  treat- 
ment works. 

For  the  purpose  of  this  report  we  have  divided  the 
forty-eight  State  boards  of  health  in  the  United  States 
into  three  groups,  as  follows: — • 

(a)  Those  States  whose  boards  of  health  either  have 
no  engineer  upon  their  staff,  or  have  no  specific 
legislation  giving  them  control  over  the  disposal  of 
sewage,  or  have  so  few  sewage  treatment  works  under 
their  jurisdiction  that  the  subject  is  negligible.  These 
twenty-four  States  in  1910  had  a  population  of  over 
24,250,000,  or  26  i>er  cent  of  the  total  population  of  the 
United  States. 

(6)  Those  States  whose  boards  of  health  have  an 
engineer  or  other  officer  charged  with  suijervision 
over  disposal  of  .sewage,  but  whose  legal  powers  are 
limited  and  the  number  of  sewage  treatment  w'orks 
are  small.  The  officers  of  this  group  of  States  have 
all  signified  their  willingness  to  co-operate  with  your 
committee  and  have  furnished  valuable  data.  These 
nine  States  in  1910  had  a  population  of  12,753,000,  or 
14  per  cent  of  the  total  population  of  the  United 
States, 

('•■)  The  remaining  fifteen  States  have  boards  of 
health  with  engineering  divisions,  and  either  have 
legal  authority  or  otherwise  exercise  control  over  the 
disposal  of  sewage  and  operation  of  sewage  treatment 
works.  The  1910  population  in  these  States  was 
about  54,000,000,  or  60  per  cent  of  the  total  population 
of  the  United  States. 

Generally,  sewerage  plans  must  l>e  approved  before 
construction  and  supervision,  inspection  and  analyses 
are  made,  and  in  some  reports  of  operation  are  made 
to  the  State  Board  of  Health. 

The  approval  of  plans  for  sewerage  projects  by  the 
commonwealth  is  of  great  advantage  to  the  com- 
munity, institution  or  individual  about  to  expend 
funds  for  the  construction  of  sewers  or  sewage  treat- 
ment works,  for  it  assures  the  carrying  out  of  the 
work  along  comprehensive  lines,  which  ultimately  is 
economy,  prevents  the  construction  of  ill  or  im- 
properly designed  works,  and  tends  to  uniformity  of 
practice  throughout  the  State. 

The  supervision  over  operation  and  inspection  of 
sewage  treatment  works  by  the  State  in  cases  where 
works  are  efficiently  operated  becomes  an  endorse- 
ment more  than  anything  else.  In  the  case  of  the 
smaller  works,  which  are  frequently  placed  in  charge 
of  untrained  and  technically  deficient  operators.  State 
supervision  not  only  protects  the  commonwealth,  bui 
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makes  possible  the  performance  of  the  functions  of 
the  works  for  wliich  they  were  designed  and  the  funds 
invested. 

Conmionwealths  representing  more  than  half  the 
population  of  the  United  States  have  given  their 
State  boards  of  health  these  powers,  but  at  the 
present  time  only  in  Massachusetts,  Pennsylvania 
and  Texas  is  the  operation  of  the  sewage  treatment 
works  regularly  reported  to  the  State  officials. 
Several  other  States  are  preparing  to  inaugurate  this 
means  of  exercising  supervision,  and  your  committee 
therefore  deems  the  time  ripe  for  a  thorough  discus- 
sion of  these  matters,  in  the  hope  that  from  it  those 
State  engineers  who  are  planning  to  put  such  a 
system  into  practice  may  obtain  helpful  suggestions 
from  the  experience  of  others,  and  that  State  boards 
of  health  not  now  clothed  with  sufficient  powers  to 
prefect  and  aid  their  citizens  properly  may  succeed  in 
obtaining  legislation  to  that  end. 

SUBMISSION   OF  SEWERAGE  PLANS   FOR   STATE  APPROVAL. 

Prior  to  contracts  being  made  for  the  construction 
of  sewerage  works  (sewers,  pumping  stations,  or 
treatment  works),  plans  of  the  same  should  be  sub- 
mitted to  the  State  board  or  department  of  health 
for  examination,  and,  if  satisfactory,  approved. 

The  examination  should  include  a  determination  of 
conformity  to  a  comprehensive  plan  proper  for  future 
conditions,  even  though  in  many  cases  it  may  not  be 
necessary  to  construct,  at  first,  any  more  than  part  of 
the  sewer  system  and  only  provide  for  jjreliminary 
treatment  of  sewage. 

The  adoption  of  a  comprehensive  plan,  if  only  in 
outline,  assures  the  future  utilisation  of  ea/ch  part  of 
the  entire  project  as  built. 

The  examination  of  the  plans  submitted  should  also 
include  the  fitness  of  the  design  and  types  of  treat- 
ment to  iproduce  the  quality  of  effluent  demanded  by 
the  conditions  of  the  receiving  body  of  water.  For 
example — it  is  unjust  and  a  waste  of  public  funds  to 
approve,  without  comment,  a  complete  treatment 
works  for  sewage  to  be  discharged  into  a  receiving 
body  of  water  where  neither  the  public  health  nor 
SBsthetic  conditions  require  at  the  present  time  more 
than  preliminary  treatment. 

In  the  interest  of  economy  of  both  public  and 
private  funds,  it  is  most  desirable  to  obtain  co-opera- 
tion between  designing  engineers  and  the  State 
officials,  especially  during  the  preparation  of  the  pre- 
liminary plans.  For  example — take  the  case  where, 
in  accordance  with  an  order  of  the  State  officers,  the 
engineers  of  a  town  are  beginning  the  studies  needed 
to  prepare  the  preliminary  plans;  if,  by  conference 
between  the  officers  of  the  State  and  of  the  town,  a 
decision  could  be  reached  that,  in  order  to  protect 
shell-fish  beds,  clarification  and  disinfection  only 
would  be  required,  the  designing  engineers,  at  the 
minimum  expense,  could  select  types  of  processes  to 
meet  only  these  requirements,  rather  than  make 
studies  for  submission  to  tlie  State  in  ignorance  of 
the  policy  adopted  liy  the  commonwealth  for  that 
stream  or  part  of  the  stream. 

This  co-operation  between  the  separate  connnunities 
and  the  commonwealth  also  avoids  delays  in  final 
approval,  and  there  would  be  greater  assurance  of 
approval  without  requirement  of  changes  in  the  final 
plans,  which  cause  delay  in  construction  and  needless 
expense  to  the  applicants. 

Tlie  plans  as  approved  should  be  filed  with  the 
State  and  no  material  deviation  in  design  permitted 
without  State  approval. 

Subsequent  additions  or  changes  in  construction 
should  likewise  be  approved  and'  filed. 

In  addition  to  the  obvious  advantages  to  all  con- 
cerned, this  procedure  provides  the  State  with  correct 
plans  of  all  the  sewerage  works,  within  its  jurisdic- 
tion which  are  needed  for  proper  supervision  of 
ojieration. 

SUPERVISION     OF    OPERATION. 

Upon  completion  of  the  construction  of  sewage 
treatment  works  it  very  frequently  happens  that  the 
operation  is  entrusted  to  persons  entirely  unfamiliar 
with  the  intent  and  purpose  of  the  designer.  It  is 
l)articularly  important  that  early  operation,  where 
adjustment  of  parts  must  be  made  to  meet  unantici- 
pated conditions,  should  be  entrusted  to  either  the 
designer  or  some  engineer  familiar  with  all  the  intri- 
cacies of  operation.  This  provision  can  be  met  by  a 
requirement  in  the  permit  of  approval  issued  by  the 
State  for  the  construction  of  the  works. 

Generally,  only  cities  at  the  present  time  can  afford 
to  provide  expert  operators  for  sewage  works,  and  the 
percentages  given  strongly  confirm  the  statements  in 


last  year's  report  relative  to  the  need  for  State  super- 
vision over  operation. 

In  justice  to  the  larger  cities,  it  should  be  borne  in 
mind,  however,  that  most  of  the  large  cities  of  this 
country  are  situated  upon  large  rivers  or  great  bodies 
of  quiescent  water,  so  that  up  to  a  short  time  ago 
the  necessity  for  sewage  treatment  was  not  fully 
realised.  Many  of  these  municipalities  have  spent 
great  sums  for  sewer  systems  with  but  little  thought 
of  the  question  of  sewage  treatment,  so  that  the  inter- 
cejjtion  of  the  sewage  and  its  transportation  to  treat- 
ment works,  together  with  changes  necessary  in  the 
existing  system,  requires  detailed  studies  and  large 
expenditures  for  preliminary  work  in  most  cases 
before  the  construction  of  the  treatment  works  can 
be  undertaken.  Many  of  these  cities  are  now  engaged 
in  this  preliminary  work. 

This  supervision  should  include  inspection  of  the 
works,  analyses  of  sewage  and  effluents,  and  examina- 
tion of  records  of  oi^eration.  With  these  data  the 
State  officials  can  advise  those  in  charge  of  the  works 
how  to  oijerate  them  to  obtain  the  best  results. 

The  foregoing  report  is  signed  by  Messrs.  F.  E. 
Daniels,  C.  A.  Emerson,  junr.,  C.  B.  Hoover,  Kichard 
Messer,  and  W.  L.  Stevenson  (chairman  of  com- 
mittee). 


WAR-TIME  ROAD  DAMAGE. 

LOCAL  AUTHORITIES'   DIFFICULTIES. 

At  the  la.st  meeting  of  the  Busiiigwold  Rural  Dis- 
trict Council  a  oommunication  wais  .read  from  the 
Koad  Board,  in  reply  to  a  resolution  from  the  Helms- 
ley  Council,  which  the  Easingwold  authority  sui> 
ported  at  the  last  jneeting,  stating  that  the  Road 
Board  had  no  power  to  .make  grants  towards  the 
repairing  of  roads  damaged  by  tinil»er  leading  unless 
the  ex'traordinary  tviaffle  was  caused  by  or  on  behalf 
of  a  Government  department.  Alderman  Hawking 
said  the  position  was  a  difficaill't  one,  but  it  was  one 
which  sooner  or  iater  would  have  to  be  defined  by  the 
State.  The  wood  which  was  being  led  over  those 
roads  was  undoubtedly  lieipig  requisitioned  for  State 
purposes,  and  a  great  amjount  of  daanage  was  being 
caused  to  the  roads.  It  would,  in  tlie  end,  take 
thousands  of  pounds  to  repair  them.  He  advised 
the  council  to  leave  the  matteir  alone  for  the  present. 
The  chairman  said  it  woidd  not  have  done  harm  to 
have  iix)inted  out  to  the  Road  Board  that  the  timber 
was  lor  State  purposeis.  It  was  agreed  to  adopt 
Alderman  Hawking's  suggestion.  • 

In  the  course  of  the  last  'meeting  of  the  Sleaford 
Rural  Disitriot  Council  the  condition  of  the  roads 
leading  tO'  Cramwdl  was  reported  to  be  had,  but  that 
nothing  definite  coiilld  be  obtained  from  the  Road 
Board  as  to  that  authority  bearing  the  cost  for  tlie  ex- 
traodinary  traffic.  It  was  feaned  that  a  siipiileiuentary 
rate  woidd  have  to  he  levied  over  the  district.  A 
projxisal  was  made  that  Mr.  Royds,  m.p.,  should  be 
asked  to  raise  the  question  in  the  House  of  Oommons, 
but  ultimately  it  was  agreed  to  write  to  the  Local 
Government  Board. 


TOWN  PLANNING  INSTITUTE. 

ARRANGEMENTS    FOR    1916-17    SESSION. 

Meetings  of   the  Town  Planning   Institute   for   the 
1916-17  session  have,  we  are  informed  by  the  secre- 
tary, Mr.  Alfred  R-  Potter,  been  arranged  asunder:  — 
Dec.    8. — "  Housing     and    Town    Planning    Require- 
ments at  the  End  of  the  War,"   by  Coun- 
cillor Harrison  Barrow  (associate). 
Jan.    5.— "A  New  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    m.a.,    a.r.i.b.a. 
(member),  and  S.  A.  Kelly,  f.s.i.  (member). 
Feb.     9. — "  Monumental  Memorials   and  Town  Plan- 
ning,"  by   Prof.    S.    D.    Adshead,    f.r.i.b.a. 
(member). 
Mar.  23. — "Road  Construction  and  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
W.  Bees  Jeffries  (hon.   member). 
April  20. — "  Town    Planning    in    South     India,"     by 

H.   V.    Lanchester,   f.r.i.b.a.   (member). 
June   1. — "  Draft   Act,   with  respect  to  Planning  and 
Regulating    the    Use    and    Development    of 
Land     for     Building    Purposes     in     Cities, 
Towns       and      Rural      Municipalities      in 
Canada,"   by  Thomas   Adams,   f.s.i.   (past- 
president). 
In   each  case  the  chair  will  be  taken  at  6  p.m., 
and    due   notice   will   be   given   as   to   the   place  of 
meeting. 


XOVEMTSF.R    10.    lOir,. 


AND  COUNTY  ENGINEER. 
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CONCRETE  INSTITUTE. 


PROGRAMME   OF   SESSION    1916-17. 

Mr.  F.  E.  Wentworih-Sheilds,  m.inst.c.e..  will  on 
Thursday,  the  23rd  inst.,  desliver  his  presidential 
address  before  the  nieiiibors  of  the  Concrete  Institute. 

Other  fixtures  for  tlio  session  are  as  under:  — 

Deoemlier  21st. — Prnf.  Henry  Adams,  m.inst.c.e.. 
on  '■  Pile  Driving  and  the  Supportiuff  Power  of  Piles." 

January  25th. — Mr.  C.  R.  Peers,  thief  inspector  of 
ancient  monuments,  HM.  Office  of  Works,  on  "  The 
Care  of  Ancient  Moniinu  nts." 

February  22nd. — Mr.  Kol>ert  N.  Sinclair  on  "  South- 
aniptou  Docks.  Re-mmltlling  of  an  Old  Dry  D<X'k." 

March  22nd.— Mr.  W.  Cleaver  on  "  The  Rational 
Design  of  Reinforced  t'luicrete  Wharves  and  Jetties, 
with  particular  reference  to  those  for  Wet  Docks, 
having  a  Permanent  Water  Level." 

April  26th.— Mr.  S.  Bylander  on  "  Secondary 
Stresses  in  Structural  Steel." 

The  meetings  will  l>e  held  at  Denison  House,  296 
Vauxhall  Bridge-road,  Westminster. 


APPOINTMENTS  VilGKNT. 

Official  and  sihilar  adtertisbhents  received  dp  to  4.30  p.m. 
ON  ibdrsdats  will  be  inserted  in  the  following  dat'3  issue, 
but  those  responsible  for  tficir  despatcli  are  recommended 
to  QTrange  that  they  shall  reach  The  Sdrveyob  office  by  noon 
on  WBDNBSDAT8  to  ensure  Ihcir  inclusion  in  the  weekly  list  of 
rummariea.  Such  adrertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  Xo.  10i6)  subject  to  later  con- 
firmation  by   letter. 

SURVEYOR  OF  SEWERS.  —  November  11th.— 
Commissioners  of  Sewers  for  the  County  of  Lincoln. 
£250  per  annum. — Mr.  G.  Beaumont  Walker,  clerk  of 
sewers.  Clerk's  Office,  Spilsby. 

TEMPORARY  ASSISTANT  SANITARY  INSPEC- 
TOR.—No  vemljer  1.3th.— Maidstone  Rural  District 
Council.  ,€2  per  week. — Mr.  Thos.  A.  Busbridge, 
surveyor  and  inspector,  Council  Offices,  King-street, 
Maidstone. 

ASSISTANT  TO  COUNTY  SURVEYOR— November 
13th.— West  Suffolk  Couiiity  Council.— Mr.  W.  Lionel 
Jenkins,  county  surveyor,  Shiro  Hall,  Hury  St. 
Edmunds. 

SHORTHAND  TYPI.ST  (Male  or  Female).— 
November  14th. — Barking  Town  Urban  District 
Council.  ^  Mr.  R.  A.  Lay,  acting  surveyor,  Publie 
Offices,  Barking. 

ENGINEERING  ASSISTANT.— Novenil>er  14th.— 
Barking  Town  Urban  District  Council. — Mr.  R.  A. 
Lay.  acting  surveyor.  Public  OflBces,  Barking. 

BOROUGH  SURVEYOR'S  TEMPORARY  ASSIST- 
ANT.— Novemljer  l.oth. —Corporation  of  Wigan.  £130 
a  year. — Mr.  \.  T.  Goosi'man,  borousili  engineer  and 
surveyor,  King-.si.reet  West,  Wigan. 

MAIN  ROAD  DISTRICT  SURVEYOR.— November 
IGtli. — Derbyshire  County  Council.  £230  per  annum. 
— Mr.  J.  W.  Horton,  county  surveyor.  County  Offices, 
Derby. 

ROLLER  DRIVERS.— November  20th.  —  Hendon 
Urban  District  Council.  C2  2s.  per  week.— The  Sur- 
veyor. Council  Offices,  Hendon,  N.W. 

SURVEYOR'S  ASSISTANT.— Woll.9  Rural  Distriet 
Courijcil. — Mr.  E.  H.  Padfield,  surveyor,  We.'^thoilme, 
Pilton,  Shepton  Mallet. 

SURVEYORS  CLERK —For  the  War  Department. 
— Commanding  Roya;l  Engineer,  North  Aldershot. 

FOREMAN  PLUMBER.  —  Sheffield  Coxpo  ration 
Waterworks. — Mr.  Williiiia  Terrcy,  creiienil  iiKin.ager. 
Town  Hall,.  Sheffield. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advhrtiseijbnts  received  dp  to  4.30  p.m. 
on  tbdrsdata  will  be  inbpj'.tf.d  in  the  following  days  18sdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sorvevor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  Hat  of 
summaries.  Such  advertiacmenta  may,  in  cases  of  emeraency 
only,  be  telephoned  {City  No.  lOie)  subject  to  later  con- 
firmation  by   letter.  

Buildings. 

O H I. \IS BY. —November  1.3th.— For  converting  the 
rnunieipal  hall  into  a,  dispensary  and  children's 
clinic,  for  the  corporation.— Mr.  H.  G.  Whyatt, 
borough  engineer  and  t>urveyor.  Municipal  Buildings, 
170  Victoria-street,  Grimsby. 


BELFAST.— November  20th.— For  building  an  open- 
air  school  at  Whiteabl>ey,  for  the  corporatioa. — City 
Surveyor,  City  Hall,  Belfast. 

MANCHESTER.— November  22nd.— For  repairs  to 
a  building,  for  tllie  Impiiovement  and  Buildings  Oom- 
mitltee.- City  Apchitact,  Town  Haill. 

Engineering:  Iron  and  Steel. 

ALDEKSHOT.— Noveml>er  14th.— For  the  supply  of 
3-b.h.p.  gas  engiiu',  with  water-oooliug  tank,  gas  bag. 
and  air  box,  for  th«  urban  district  oouncil.— Mr. 
D.  L.  Griffitlis,  clerk. 

]\LVNCHESTER.- November  14th.— For  the  supply 
and  erection  of  a  steam  disinfector,  for  the  Tramways 
Committee. — Mr.  J.  M.  McElroy,  general  manager. 
Corporation  Tramways,  55  Piccadilly,  Manchester. 

ROTHERHAM.— November  16th.— For  the  .supply 
of  six  electric  doubU^deck  top  covered  cars,  for  the 
Tramways  Committee.  —  Mr.  E.  Cross,  general 
manager.  Tramways  DefXit,  Botharham. 

DUNFERMLINE— November  16th— December  5th. 
— For  supplying  and  laying  6  miles  of  oast-iron  pipes 
and  incidental  works,  for  the  oorpora/tion. — Messrs. 
Crouch,  Hogg  &  EftSton,  14  Blythwood-square, 
Glasgow. 

CARDIFF. — Novemher  18th. — For  tlie  provision  and 
erection  of  a  hiot^water  boDer,  for  the  Boa-rd  of 
Guardians. — Mr.  S.  W.  Allen,  consulting  engineer. 

WALLASEY.— November  21st.— For  the  supply  and 
erection  of  25  jjer  cent  liquor  concentrating  plant 
and  connections  at  the  gasworks,  for  the  corpora- 
tion.— The  Gas  Engineer,  Limekiln-lane,  Seacoinbe, 
Wallasey. 

LEYLAND. — November  27th. — For  laying  oast-iron 
wa'ter  main,  hydrants,  and  appuir'tenant  works,  for 
the  urban  district  council. — Mr.  C.  J.  Lomax,  engi- 
neer, 37  Cross-street,  Manchester. 

JOHANNESBURG.— December  15th.— For  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council. — Messrs.  E.  W.  Carling  &  Co.,  St.  Dunstau's- 
buildings,  St  Dunstan's-hill,  London,  E.C. 

DURBAN.— Janua,ry  3rd.— For  the  supply  of  a 
3.lMK)-k.w.  steun  turbine  alternator  ami  condensing 
plant,  for  the  corpornlion. — Borougli  Electrical  Engi- 
neer, Municipal  Buikliugs,  Durban,  South  Afrioa. 

SYDNEY. — January  8th. — For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Ivefell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works. — Department  of  Commercial  Intelligence, 
Basinghall-street,  E.C. 

CARMARTHEN.— For  the  supply  of  240  lin.  yds.  o-f 
good,  second-liand  or  inew  steel  liridge  rails  and 
sleepers,  for  the  county  council. — Mr.  R.  W.  Jones, 
county  surveyor,  Carmarthen. 

STALYBRIDGE.  —  For  the  supply  of  water-tube 
Imilers,  meclKinioal  stokers,  and  cooling  towers,  for 
the  corporation. — Mr.  R.  Blackmore,  engineer-in-chief. 
Generating  Station,  Stalybridge. 

Roads. 

ALDERSHOT.— November  14th.— For  the  supply  of 
l,3(Mi  l<ins  of  Devoin,  Cle©  Hill,  or  Welsh  basalt,  for 
the  urban  di.-^trict  council. — -Mr.  D.  L.  Griffiths,  clerk. 

ILKLEY.— Noveml>er  14th.— For  the  supply  of  500 
tons  of  granite,  500  tons  of  whinstone,  500  tons  of 
limestone,  and  500  'tons  of  tar-macadam. — Mx.  T.  H. 
Smith,  surveyor.  Town  Hall. 

CARSHALTON.— November  21st.— For  the  supply 
of  275  cub.  yds.  of  IJ-in.  granite,  either  Olee  Hill, 
Quenast,  Penmaeninawr,  or  Guernsey,  and  the  hire 
of  steam  road  roller  and  scarifier,  for  the  urban  dis- 
trict council.— Mr.  W.  Willis  Gale,  surveyor,  District 
Council  Offices,  The  Square,  Carshalton. 

ISLE  OF  WIGHT.— November  21st.— For  the  supply 
of  road  matoirials  and  team  labour,  for  the  rural  dis- 
trict council. — District  Ooojncil  Offices,  30  Pyle-.street, 
Newport,  I.W. 

WEST  HARTLEPOOL.— November  22nd.— For  the 
supply  of  Yorkshire  and  concrete  kerbstone,  flags, 
scoriae  and  whinstone  channel  blocks  and  paving 
setts,  hand,  machine,  and  unbroken  whinstone,  pitch, 
tar,  and  lime,  for  the  corporation. — Mr.  N.  F.  Dennis, 
borough  engineer  and  surveyor.  Town  Hall. 
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WARWICKSHIRE.  —  November  24th.  —  For  the 
supply  of  road  material  (broken  and  unbroken),  and 
tarred  macadam,  for  the  county  council. — Mr.  John 
Willmot,  county  surveyor,  6  Waterloo-street,  Birming- 
ham. 

CAMBRIDGESHIRE.  —  November  25th.— For  the 
suppily  of  broken  granite,  basalt,  sTag,  a.nd  tarred 
macadam,  for  the  county  council. — Mr.  H.  H.  Dunn, 
acting  county  surveyor.  County  Ha«ll,  C'amljridge. 

CARMARTHEN.— November  25th.— For  the  supjily 
of  road  materials  and  liaulage,  for  the  county 
council.  —  Mr.  R.  W.  Jones,  Cotuity  Offices,  Car- 
marthen. 

CAERPHILLY.- For  the  supply  of  400  tons  c>i 
granite  metalling  and  chippings,  for  the  urban  dis- 
tric't  coiincil. — Mr.  T.  H.  Richards,  surve.vor,  Council 
Offices,  Caerphilly. 

WEST  SUSSEX.— For  the  immediate  supply  of 
2,000  tons  or  therealiouts  of  2i-in.  broken,  granite,  and 
750  tons  o.f  best  quality  2i-in.  broken  Mendip  lime- 
stone, for  the  county  council. — Mr.  H.  W.  Bowen, 
county  surveyor,  23  North-stree^t,  Horsham. 

Stores. 

BRISTOL.— November  13th.— For  the  supply  of 
cement,  drain  pipes,  castings,  ironmongery,  paints, 
brushes,  bass  brooms,  and  motor  rotary  brushes  (re- 
filling), for  the  corporation. — City  Engineer,  63  Queen- 
square,  Bristol. 

CHATHAM.— November  15th.— For  the  supply  of 
Aylesford  gravel,  sand,  Thames  ballast,  crushed  rag- 
stone,  Portland  cement,  sewer  boots,  stoneware  drain 
pipes,  sewer  ironwork,  disinfectants,  brooms,  brushes, 
picks,  shovels,  and  ironmongery,  for  the  corporation. 
— Borough  Surveyor,  Town  Hall. 

WEST  HABTI^POOL.— November  23rd.— For  the 
supply  of  kerbstone,  flags,  channeil  blocks,  paving 
.setts,  whinstone,  pitch  and  tar,  lime,  earthenware 
.  sewer  pipes,  metal  castings,  cement,  disinfectants, 
and  cartage,  for  the  corix)ration, — Mr.  N.  F.  Dennis, 
borough  ©ngineer  and  surveyor. 

FELLING.— November  25th.--For  the  supply  of 
macadaan,  Heworth  freestone  kerb,  setts,  whinstone 
kerb  and  setts,  Portland  cement,  shovels,  brooms, 
sanitary  jiipes,  and  cartage,  for  the  nrban  district 
council. — The  Surveyor,  Council  Buildings,  Felling- 
on-Tyne. 

Miscellaneous. 

RHONDDA.— Novemljer  14th.— For  the  supply  of 
bricks,  for  the  urban  district  council. — Mr,  E.  Hazle- 
dine  Barber,  engineer  and  surveyor.  Council  Offices, 
Pentre,  Rhondda. 

DALTON-IN-FURNBSS.— November  18th.— For  the 
supply  of  about  1,000  Staffordshire  tile  grave  indi- 
cators, for  the  urban  district  council.  —  Mr.  W. 
Richardson,  surveyor.  Town  Hall,  Dalton-in-Furness. 


MEETIN68. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invitee  the  co-operation  of  Bdrtiiob  readers 
with  a  view  to  makino  the  information  given  under  thi» 
head  at  complete  and  accurate  a»  possible. 

'  Aooepted.  t  Beoommended  for  aooeptance. 


BEACONSFIELD.— For  the  supply  of  1,000  tons  of  2J-in 
IJ-in.  broken  granite,  for  the  urban  district  council.- 
H.  T.  Smith,  surveyor  :— 


Brookes,  Limited,  London,  S.W.  

Johnston  Brothers,  London,  E.G.  {Ceiriog:  grey)   . . 

Groby  Granite  Company,  Limited,  Leicester 

Johnston   Brothers,   London,    E.G.    (Breidden   Hill) 

Johnston   Brothers.   London,   E.G.    (Blodwell   blue) 

Whitwick  Granite  Company,  Limited,  Leicester 

L.   Summeriield,   Limited,   London 

Rowley  Eegia  Granite  Quarries,  Limited,  Bir- 
mingham      

Enderby  and  Stoney  Stanton  Gi-anite  Company, 
Limited.   Leicester    (2^  in.)    . . 

Mountsorrel  Granite  Company,  Limited,  Lough- 
borough       

Arenig  Granite  Company.  Limited,  Shrewsbury 
(2Jiu.)  

Enderby  and  Stoney  Stanton  Granite  Company, 
Limited,    Leicester    (IJ  in.)    .-. 

W.  L.  Ireland,  Atherstone 

Arenig  Granite  Company,  Limited,  Shrewsbury 
(Uin.)  

Abdon  Glee  Stone  Quarries  Company.  Bridgnorth. 
Salop  

H,  Cooper  &  Co.,  London,  E.G 

Field  &  Mackay,  Bitterley,  near  Ludlow  * 


Secretaries  and  others  will  oblige  bv  tending  early  notice  of 
dates  of  forthcoming  meetings. 


NOVEMBER. 
-Town    Planning    Institute :    Mr.    T.    Alwyn    Lloyd    on 

"Town  Planning  in  Wales,  with  Special  Reference  in 

Development  of  Hilly  Sites." 
-Surveyors'    Institution :     President's    opening    address. 

5  p.m. 
-Professor   S.    D.    Adshead    on    "  The   Town    Planning   of 

Greater  London  After  th#  War."     University  College. 

Gower-street,  W.G.     5.30  p.m. 
-Professor   S.    D.    Adshead    on    "  The    Town    Planning   of 

Greater  London  After  the  War."     University  College. 

Gower-street,  W.G,     5.30  p.m. 
-Concrete     Institute :      Mr.     F.     E.     Wentworth  -  Sheilds 

delivers  his  presidential  address.     5.30  p.m. 
-Professor   S.    D.    Adshead    on    "  The   Town    Planning   of 

Greater  London  After  the  War.  "     University  College, 

Gower-street,  W.O.     5.30  p.m. 

DECEMBER. 
-Professor   S.   D.   Adshead   on   "  The   Town   Planning   of 

Greater  London  After  the  War."     University  College, 

Gower-street,  W.C.     5.30  p.m. 
-Town  Pl.anning  Institute  :  Councillor  Harrison  Barrow 

on  "  Housing  .and  Town  Planning  Requirements  at  the 

End  of  the  War."      6  p.m. 
-Professor   S.    D.    Adshead   on    "  The   Town    Planning   of 

Greater  London  After  the  War.  "     University  College, 

Gower-street,  W.O.     5.30  p.m. 
-Concrete     Institute :     Prof.     Henry     Adams     on     "  Pile 

Driving  and  the  Supporting  Power  of  Piles."    5.30  p.m. 


A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.iNST.c.B.  St.  Bride's  Press,  Limited,  24  Bride-lane, 
Fieet-street,E.C.  Price  2s.— Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  road  terms;  in  addition  he  has  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new  language ;  Mr.  Boulnois  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  mecum  which  no  one  has  attempted 
before. — Portsmouth  Times. 


APPOINTMENTS    OPEN. 

T\EKBYSHIEE    COUNTY    COUNCIL. 
-*^     MAIN   ROAD   DISTRICT    SURVEYOR. 

Wanted,  at  once,  for  the  period  of  the  war.  Tempo- 
rary District  Surve,vor,  ineligible  for  military  service, 
to  take  charge  of  Main  Roads  in  a  district  under 
direct  maintenance. 

Salary  at  the  rate  of  £230  per  annum,  to  include 
provision  and  maintenance  of  motor  bicycle.  An 
additional  allowance  of  £10  per  annum  will  be  made 
for  provision  of  office. 

Particulars  of  duties,  &c.,  and  Form  of  Application 
can  be  obtained  from  the  undersigned,  to  whom 
applications  must  be  sent  on  the  special  Form  not 
later  than  Thursday,  the  16th  November. 


County  Offices,  Derby. 
October  31,  1916. 


J,  W.  HORTON, 

County  Surveyor. 


(3,151) 


Q  HEFFIELD  COEPORATION  WATER- 
O  WORKS. 

FOREMAN  PLUMBER. 
Wanted,  a  qualified  and  experienced  Waterworks 
Plumber  to  superintend  the  work  of  the  Plumbing 
Department- 
Applicants  must  have  held  similar  position,  be 
accustomed  to  control  workmen,  and  ineligible  for 
Military  Service. 

Apply  by  letter,  st.ating  age,  experience,  and  wages 
required. 

WILLIAM  TERREY, 

General  Manager, 
Town  HaU, 
Sheffield. 

November  7,  1916.  (3,159) 

"pOAD  AND  GENERAL  FOREMAN,  over 
-LV"  military  age ;  good  cyclist.  Beverley  Rural  Dis- 
trict Council.  36s.  per  week.  Testimonials,  &c.,  to 
E.  Picker,   Surveyor.  (3,143) 

WANTED,    a    Surveyor's    Clerk  ;      preference 
given  to  one  acquainted  with  the  War  Depart- 
ment Schedule  of  Prices.    Apply — ■ 

COMMANDING  ROYAL   ENGINEER, 
North  Aldershot.  (3,158) 


The  Surveyor 


Rnb  nDunldpal  anb  County  Engineer. 


Vol.  L. 


NOVEMBER  17,  1916. 


No.  1,296. 


Minutes  of  Proceedings. 


Sanitary 

Inspectors 

and  the 

Public  Health. 


I'll.'  iiiijiurtaut  piu't  that  Las 
*•■  11  iilayod  by  sanitary'  in- 
>-l>c(iors  in  the  protection  of  the 
public  health  has  in  Uic  past 
retfivcd  but  scant  recognition 
by  the  (Jiiblic  at  large.  The  importance  of  their 
work,  whicli,  extends  far  be.yond  the  mere-  sup- 
pression of  nuisancis,  was  enipliasised  in  the 
excellent  paper  wliidi  Mr.  T.  G.  Dee  rend  ai  the 
recent  Cardiff  enufLrtiice  (»f  the  Sanitary  In- 
spectors' Association.  The  history  of  public  health 
legislation  in  this  country  sliows  that  the  sanitary 
inspector  was  intended  to  have  a  definite  place 
in  the  administrative  uiaohiue.  That  tlu'  data 
obtained  from  the  a(cuniulat<Hl  <'xperience  of 
medical  practitioners  was  the  principal  factor  in 
defining  the  earliest  modern  sanitary  statutes  is 
Well  shown  by  the  titles  of  the  "Nuisancer; 
Ht-moval  and  Diseases  Prevention  .\et  "  of  1848, 
and  the  lunending  .\ct  of  1849,  while  the  con- 
solidation and  anK'udmenb  of  these  statutes  in 
IH.'i.'i,  under  the  titles  of  "  The  Diseases  Prevention 
Act"  and  ''i'be  Nuisances  Removal  .\e(  for 
Kngland,"  doHnit'eh  and  clearly  separat«d  the 
duty  of  dealing  with  diseaso  from  those  connected 
with  the  abatement  of  nuisances-  'ITiese  statutes 
l)rought  into  existence!  a  statutory  complainant 
and  executive  officer,  denoniinat'ed  sanitai-y  in- 
spector. The  Nuisances  Removal  Act  provided 
that  all  local  authorities  tjiroughout  England 
should  appoint  sanitary  inspectors  as  might  be 
rc-Tjuired — i.e.,  several,  one,  or  in  conjunction  with 
other  authorities,  one,  as  the  circumstances  of  the 
various  districts  warranted.  The  duty  of  a  sani- 
tary inspector  thus  appointed  consisted  (a)  in 
ascertaining  the  existence  of  spooificd  nuisances; 
(h)  reporting  them  t^.  the  local  authority;  and  ir) 
taking  such  further  action  therein  as  the  said  local 
authority  desired.  At  various  intervals  dui-ing  the 
twenty  years  following  the  passing  of  these  Act* 
nuiny  statutes  were  enntted  by  which  the  powers 
and  duties  of  tlio  local  authorities  were  enlarged 
with  respet-t  to  both  disease  and  environment,  but 
it  was  not  until  1875  that  any  variation  wa.s  raade^ 
in  the  law  for  appointixig  medical  officers  of  health 
and  sanitary  inspectoi^.  llio  well-known  Public 
Health  Act  of  1875  was  jwt  passed  be<-airse  the 
statutes  of  1855  (which  creat'Pd  the  statutorj' 
office  of  sanitary  inspector)  were  found  to  be 
defective,  Ijut  because  of  the  necessity  for  the 
consolidatirin  of  the  nunierous  statutes,  and  so  far 
as  the  officers  are  concerned  this  was  attained  liy 
■c.  189,  which  enacts  that  V  every  urban  aut-ho- 
iit.v  shall  .  .  .  appoint  fit  and  proper  persons  to 
ill'  medical  officer  of  health,  surveyor,  inspector  of 
nuisances,  clerk,  aud  treasurer."  It  was  thus 
carefully  indicated  in  a  public  health  statute  what 
1-  the  relative  value,  from  a  public  health  point 
"f  view,  and  importanci  of  the  various  officials — 
\  iz.,  a  duly  qualified  medical  practitioner  to  watch 
I  he  wiiolc  of  the  conditions  affecting  the  health 
-f  111.-  ;„le-tle..,ni.     .,M,l  (,,  Hdvjs..  the  1-"-m1  autho- 


rity thereon  ;  a.  surveyor  to  cawy  out  the  public 
work  required  to  maintain  health;  an  inspector  of 
nuisances  to  report  to  the  local  authority  insani- 
tar\''  conditions,  a.nd  to  caiTV  out  all  proceedings 
the  local  authority  deem  necessary  therein,  in- 
eluding  legal  )ir(K'ecdings ;  a  clerk  to  recoi'd  the 
authorities'  proceedings;  iuid  a  treasurer  to  deal 
witli  the  financial  matters  essential  for  the  public 
health.  Each  of  these  officials  in  his  o\ni  sphere 
has  most  important  duties  to  perform,  and  that 
of  the  sanitary  inspector  is  of  prime  importance, 
iiiasmuch  as  it  is  his  business  to  sectn-e  improved 
envu-onmeut  for  the  mass  of  the  po])ula.tion. 

As  Mr.  Dee  jiointed  out,  the  study  of  the  science 
of  life  shows  that  all  organism's,  according  to  thcu* 
own  innate  and  differentiating  power,  act  upon 
then-  eiiviromncnt,  and  that  both  past  and  present 
envu-onmont  have  an  enormous  infiuence  in  the 
modification  of  the  organism,  a  continuous  and 
powerful  reaction.  A  human  being  whose  envir-on- 
mont  nullifies  our  effoa+s  to  improve  should  not 
necessarily  be  considered  vile  because  of  our 
failure  ;  the  environment  should  be  changed.  We 
must  devise  a  methcKl  of  solvuig  this  problem  aad 
counteracting  that  which  we  la.zily  call  vice.  The 
improvement  of  the  environment  of  the  fit  and 
the  less  fit  will  improve  the  organism — Nature 
kvoks  after  that — but  if  the  envii-onment'  becomes 
universally  bad,  tlie  unfit  will  oveiTun  the  earth. 
^^'hen  down  to  the  bed-rock  the  deterioration  of 
our  people  is  due  to  bad  domestic  environment. 
To  improve  this  euvu-onment  is  the  peculiar  task 
of  tlie  sanitary  inspector. 


The  Instability 
of  Oams. 


if  a  complete  record  of  the 
failures  which  have  occurred  in 
dams  were  prepared  it  would 
form  very  interesting  reading,  and  after  the  study 
of  such  a  record  the  reader  would  begin  to  wonder 
whether  any  dam  should  be  regarded  as  a  per- 
manent structure  unless  it  is  kept  under  constant 
(tijservation  with  suitable  maintenance.  It  is  a 
comparatively  simple  matter  to  dam  a  streanri. 
If  the  flow  of  water  i's  obstructed  the  level  will 
rapidly  rise,  with  the  result  that  a.  lake  is  made 
in  a  very  short  time.  Tliis  is  at  once  striking  to 
tiic  eye  and  generally  impressive.  However,  it 
dot!s  not  follow  that  water  may  not  be  finding  its 
way  through,  under  or  round  the  dam,  and  slowly 
init  surely  undermining  it  or  weakening  it.  The 
sim|)licity  of  the  work  of  erecting  a  dam  of  this 
character  is  tlie  reason  why  wc  constantly  hear  of 
failures,  particularly  in  Anieiica.  Much  has  been 
said  recently  as  to  the  importance  of  dam  founda- 
tions, but  a  dam  built  upon  the  best  foundations 
may  fail  from  a  variety  of  causes.  An  earth- 
work dam  may  become  charged  with  water  on  the 
doiwn-stream  side,  and  slip  merely  as  the  result  of 
the  drainage  from  the  hill  sides  at  the  ends. 
Seepage  I'ound  the  ends  may  and  often  does  occinr, 
owing  to  percolation  of  water  into  the  sides  and 
bottom  of  the  reservoir  at  points  far  removed  from 
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the  dam.  There  ai'e  cases  of  earthwork  dams  with 
puddled-elay  linings,  or  cores,  which  are  perfectly 
light,  wliere  seepage  may  be  observed  on  the 
valley  ba.Tiks  below  the  dam  owing  to  such  causes. 
To  prevent  such  percola.tion  cntnely  is  extremely 
difficult,  and  it  is  evident  that  under  certain  con- 
ditions seepage  of  this  kind  is  lUcely  in  time  to 
produce  ti'ou.blc.  Our  New.  York  contemporary 
Enr/lneering  Record  records  an  mteresting  case  in 
which  separate  reports  were  made  by  different 
engineer's  as  to  the  best  means  of  preventing  tlic 
escape  of  water  from  Cedar  reservoir  at  Seattle. 
One  plan  suggested  was  that  of  introducing  fine 
cla>y  to  form  a.  sediment,  and  thus  sealing  the 
tloor.  Another  method  suggest.ed  was  that  of 
lining  the  reservoir  area  with  a  mixtiu'e  of  sand, 
gravel  and  asphaltic  oil.  The  city  engmeer,  Mr. 
Dimock,  after  taking  the  reports  of  the  consult- 
ing engineers  into  consideration,  advised  as  the 
initial  step  the  clearing  of  the  rOservoii-  site,  the 
cutting  down  of  the  banks,  and  the  sluicing  in  of 
clay.  If  this  failed,  he  proposed  to  cover  a  portion 
(if  tile  area  with  the  asphaltic  lining. 

Here  wc  see  a  good  instance  of  the  troubles 
which  beset  those  who  build  dams.  One  may 
wish  Mr.  Dimock  every  success  in  iiis  efforts,  but 
his  difficulties,  typical  of  those  with  which  many 
(if  his  professional  brethren  have  to  contend,  an.' 
great,  and  it  \\ould  not  be  surprising  to  hear  at 
some  future  date  that  the  \\holc  area  of  the  reser- 
voir had  to  be  lined.  In  cases  like  (lur  own  London 
resei'voirs,  where  a  complete  ring  is  nuidc  round 
an  uri'il  <\\\  wliicli  water  is  In  be  stored,  the 
[irdlilem  is  uuicb  simpler.  ThiT(.'  il  is  (>ul\ 
necessary  tcj  earr\'  down  the  impervious  )iuddle 
wall  to  a  sufficient  de]ith  in  the  solid  clay — there 
is  no  chance  of  leakage  roimd  the  ends  of  a  dani 
wiuch  is  continuous.  Assuming  that  the:  water 
leaks  round  the  ends  of  the  Cedar  dam  and  not 
underneath  it,  one  may  ask  whether  an  extension 
of  the  M'atertight  poi'tiou  into  the  bill  sides  might, 
not  iiave  been  woi'thy  of  cousideratio:i.  If,  on 
the  other  hand,  the  seepage  takes  place  under 
till'  dani,  one  may  ask  whether  the  watertijjht 
portion  should  not  have  been  deepened.  'The 
sauie  |ii'oblem,  however,  is  always  recuri-ing,  and 
.  tlie  (;reat  difficulties  of  dam  constructiou  should 
not  be  overlooked  by  those  who  set-out  lightly  to 
de-si(Tn  such  works. 


Domestic 
Heating, 


\\.  the  last  meeting  of  tlie 
Society  of  Engineei-s  the  subject 
under  discussion  was  the  lieat- 
in;;  and  \enlilating  of  dwelling-houses,  introduced 
by  a  very  suggestive  paper  by  Mr.  C.  T.  A.  Haussen. 
The  proijlem  of  domestic  heating  and  ventilation  in 
this  country  is  rendered  infinitely  more' complex 
owing  to  our  system  of  living  in  separate  small 
houses,  which  are  often  very  badly  constructed, 
and  also  to  oin-  adherence  to  the  open  fire.  Mr. 
Hanssen  dealt  first  with  ventilation,  and  pointed 
out  that  efficiency  can  only  be  secured  first,  by 
causing  the  air  to  enter  a  room  in  such  a  way 
that  it  is  not  felt  as  a  draught;  and  secondly,  by 
distributing  the  entering  air  over  the  whole  room 
so  that  it  does  not  pass  in  and  out  as  a  naiTo\^' 
column,  but  really  replaces  the  vitiated  atmo- 
s]ihere.  To  endeavour  to  attain  these  results  by 
the  use  oi  ()|)en  windows  and  fires  is  at  once 
stupid,  clumsy,  and  exjiensive.  The  jiroblem  can 
i-eally  only  be  properly  solved  by  means  of  some 
device  wliic^h  will  enable  the  new  air  entermg  a 
ro!;in  to  be  intnjduced  at  the  mside  temperature. 
^Ir.  Hanssen  looks  forward  to  the  time  when  ther<' 
will  be  such  an  abundant  supply  of  cheap  electric 
power  that  it  will  be  possible  to  work  a  small  fan 
at  a  crist  of  about  l^d.  a  day.  •  As  regards  heat- 
ing, there  can  be  no  doubt  that  the  use  of  the 
open  coal  fire  is  attended  by  many  serious  dis- 
iidvantages.  Indeed,  it  may  fairly  be  said  that 
it  combines  a  maximum  amount  of  domestic 
drudgery  and    dirt   uitb    a    minimum    of    heating 


efficiency.  The  first  necessity  for  improvement 
in  our  heating  methods  is  to  dc\ise  some  form  of  • 
apparatus  acceptable  to  tlic  tastes  and  habits  of 
the  British  public  that  will  produce  a  elieerful  and 
pleasant  heat  without  allowing  four-fifths  of  the 
heating  \alue  of  the  fuel  to  go  up  the  chimney. 
The  Continental  system  of  central  heating  is 
unfortvmately  not  adaptable  to  the  small  separate 
houses  in  which  tlie  gi-eater  jiart.  of  the  population 
of  this  country  dwells.  But  in  ilr,  Hanssen 's 
view  it  is  possible  to  prevent  so  much  of  the 
heat  generated  by  our  open  fires  from  being  dis- 
sipated to  tli^  outside  air.  For  this  piu'pose  he 
suggests  much  greater  attention  to  the  insulation 
of  windo\\'s  and  outside  walls,  the  former  by  means 
of  double  frames  and  the  latter  liy  a  lining  of  slag 
wool.  Of  course,  a  good  deal  can  be  done  by 
structural  improvement  of  this  kind;  but  the 
Englishman  is  very  conservative  in  his  haliits, 
and  until  tenants  can  be  persuaded  that  the 
increased  rents  necessitated  l)y  structm'al  per- 
fection are  more  than  saved  in  decreased  expendi- 
ture and  gi'cater  domestic  comfort  wk  are  afraid 
they  VTiW  be  much  inclined  to  stick  to  old-fashioned 
methods. 


The  Obstructive 
Tramcar. 


In  the  lirsl  of  his  series  of 
lectures  at  rnixersity  College, 
(iower-stn/et,  W.C,  on  "  The 
Town  Planning  of  Orcater  London  after  the  War,  " 
I'rof.  S.  D.  Adshead  made  some  striking  obser- 
vations with  regard  to  the  relalive  uses  of  motor 
'buses  and  trains.  "  for  uiy  own  part,"  he  said, 
■  and  1  share  the  vii'ws  of  all  diivers  of  real  road 
Ir.itfic,  1  would  like  to  see  the  trams  swept  I'Utirely 
olf  ibe  roads."  Prof.  Adshead's  ojiinion  is  that, 
had  the  Ijondon  County  Council  had  tlie  foresight 
to  anticipate  the  motor  'buses,  and  had  they 
invested  their  til, 000, 000  in  inaugurating  and 
improving  a  suliurban  electric  railway  system,  in 
improving  road  surfaces,  and  in  encouraging  the 
motor  bus  instead  of  putting  their  money  into 
trams,  London  would  have  been  better  off  to-day. 
Trams,  he  went  on,  were  exceedingly  obstructive, 
and  .with  motor  traffic  rapidly  increasing  wer*' 
becoming  more  so  every  day.  They  were  inelastic 
as  regarded  route,  and  very  expensive  to  install. 
"  The  right  use  of  I  he  tram,"  added  the  Icctmer, 
"is  as  a  light  railway  on  a  separate  track,  and 
so  arranged  it  is  *juicker  than  a  'bus,  and  may 
lla^e  a  ■'!0-mile  sjieed  limit,  only  entering  main 
roads  for  short  distances  to  set  do\Mi  passengers 
at  important  points."  Convincing  arguments  can 
no  doubt  l)e  adduced  in  favour'  of  this  view,  but, 
so  far  as  London- is  concerned,  a\  e  have  unfortu- 
nately to  lake  things  as  they  are.  With  the 
develo]nnent  of  (Ireater  London  we  shall  probably 
find  that  the  idea  of  a  speedway,  or  separate  track 
for  fast-moving  traffic,  will  b(.'  recognised.  This 
should  not  be  contined  to  a  tramway  or  light  rail- 
way track-,  but  should  also  be  designed  to  accom- 
modate motor  omnibuses  and  fast-moving  traffic 
of  all  kinds.  If  some  such  device  be  not-  adopted 
^thc  cost  of  road  inainteuancc,  already  serious 
enough,  will  in  a  very  short  time  amount  to  a 
really  alarming  figiu-e.  The  argument  is  some- 
times used  that  tramways  helji  t(^  regulate  traffic, 
though  at  points  they  do  much  to  disorganise  it. 
For  om-  part,  wt>  think  that  there  is  less  danger 
in  crossing  a  road  on  wliicli  trams  run  than  one 
in  which  the  traffic  is  almost  \\lir)lly  motor  'buses 
and  taxis,  although  this  is  a  ipiestioii  upon  which 
there  will  probably  always  be  differences  of 
(ipinion. 


\\  e    lArtiee    that    the    Bognor 
Bognor  Counci       ,-  ,  -r.-  ^  •  i     n  i     i 

__..  ....  I  rbaii     District    Council     have 

iecei\ed  a  comnumication  from 

the      Southdown      iNIotor     'Bus 

Company  intimating  that,  owing  to  the  charge  of 

.'!d.  per  'bus-mile  imposed  upon  them  by  the  road 

authority,    they  were  compelled   to   withdraw  the 


and  ttie 
Motor  'Bus. 
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service.  It  was  aduiittfj  by  inosst  of  the  speakei-s 
at  the  council  .niectiiij:  Uiat  the  charge,  made  was 
prohibitive,  and  we  cootts>J  that  we  find  it  dilficuh 
to  disasret-  with  this  viiw.  Tho  answer  by  tliose 
who  favoured  the  acticui  of  the  coiuicil  was  that 
heavy  'bus  traffic  niiiud  the  roads,  and  that  it 
eauseil  as  iiiucli  daina^jf  as  it  was  called  uiuai  to 
|>ay  for.  It  may  be  slated  that  the  'buses  run  a 
journey  of  2G  miles  from  Bognor  to  Portsmouth, 
and  it  is  therefore  evident  that  the  company  have, 
to  pay  13s.  for  each  journey.  It  heinj,'  tacitly 
admitted  that  the  charge  is  prohiliitive,  there 
wcuild  appear  to  be  little  fiU'Vher  to  be  said.  Th>- 
ccamcil  have  frankly  adopted  a  policy  which  would 
have  the  effect  of  driving  this  jiartieular  class  oi 
traffic  off  their  roads,  and  there  the  matter  woidd 
sieni  to  rest.  But  there  are  more  sides  to  the 
question  than  this  merdy  obstruetive  one.  Theii' 
is,  for  e.xaniple,  the  argument  of  public  con- 
venience, and  with  respect  l<>.this  we  note  that  it 
was  stated  and  not  denied  that  the  service  uii't 
a  public  need.  'Hie  public  uiivinusly  have  rights 
in  the  user  of  the  roads,  whose  maintenanc*-  they 
pay  for,  which  cannot  or  ought  not  to  be  over- 
ridden in  this  somcwhal  drastic  fashion.  Yet 
iigain  it  might  be  urgetl  that,  while  Parliament 
has  eonfeiTed  the  right  upon  public  authorities  i>l' 
imposing  a  ciuirge  upon  bus  companies  to  meet 
tile  cost  of  the  ujikeep  nf  the  roads,  it-  wai^  uever 
contemplated  that  these  charges  would  be  made 
so  high  as  to  be  prohibitive  of  bus  traffic  alto- 
gether. It  might  even  lie  contended  that  such 
prohibition  is  bad  froni  the  engiueeiing  point  t>i 
view,  for  it  would  b<-  Utile  use  of  tlie  road  engi- 
neer applying  his  skill  to  the  highest  form  of  road 
construction  if  the  roads  ai-e  not  to  bt>  subjected 
to  the  supreme  test  of  heavy  traffic,  a  test  which 
enables  him  to  modify  and  convct  his  practice. 
It  is  manifest  that  all  forms  of  i-oad  traffic  must  lie 
considered  ftom  the  standpoint  of  tiiwr  public 
imi)ort.ance  and  necessity,  and  also  that  a  public 
auliiority  should  hesitate  before  it  cxei-cised  its 
rights  in  such  a  manuei'  as  to  c.Kclnde  the  facloi 
of  fair  \\i.;ii-  :niil  i.ar. 


Architectural 
Association 

Active  Service 
Committee. 


A  \i-ar  has  passed  since  tliis 
.couiruiitee  issued  their  first 
repoii.  Tlie  committee's  work 
consists  in  sending  necessities 
and  extra  comfoits  to  men  con- 
nected with  tlie  architectural  and  siu'veying  pro- 
fessions who  are  serving  with  the  Colours,  and  in 
looking  after  the  wives  and  dependents  of  tiie 
mechftuics  who  havi-  been  recruited  fi-om  the  build- 
ing trades  through  tiic  .\.A.  War  Servic  Pjurcau. 
Since  October,  ItU.'J,  tliis  work  lias  been  carried  on 
without  intermission,  and  1,471  i)arcels  of  com- 
forts and  literature  have  been  des[)atched  to  men 
in  France,  Flanders,  Egypt,'  Macedonia,  India, 
and  Mesopotamia,  to  men  in  the  lloyal  Navy,  and 
to  a  naval  prisoner  at  Doberitz.  Professional 
papers,  which  ai'e  given  by  the  Biii/der,  Architects' 
find  Biiildera'  Journal,  Tnif)  SuKVKYOH,  and 
Count nj  Life,  are  sent  weekly  to  forty  men.  Many 
letters  have  been  received  saying  liow  mucli  these 
are  appreciated.  A  numlier  fyf  men  on  leave  have 
called  at  the  Architectural  Association  f>ffices  to 
tliank  the  committee  personally  for  the  jjarcels 
and  pa]»ers  sent  to  them.  Many  hundreds  of  most 
grateful  letters  have  been  received,  and  new  a])pli- 
eations  ai'e  constantly  coming  in.  Anioiig  the 
gifts  sent' to  the  conjiinttee  during  tlie  |)ast  year 
have  been  2,000  cigarettes,  a  weekly  supply  of 
250  cigarettes,  and  a  consignment  of  216  lb.  of 
chocolate  from  an  American  well-wishei'.  A  great 
deal  of  voluntary  work  has  been  done  i)y  Belgian 
refugees  in  knitting  ^ix-ks  and  ma.king  i-atlon 
bii^s  and  shirts  from  material  supplied  lo  tiiem. 
.\s  the  conunittee  have  the  rise  of  the  Archit'C(-tural 
AssfXiiation  premises,  tiie  entire  funds  are  devoted 
to  tlie  needs  of  the  men.  The  last  issued  state- 
nieat  of  accounte,  however,  shows  that  funds  have 


practically  come  to  an  end,  and  unless  a  prompt 
and  generous  response  is  made  to  the  committee's 
appeal  for  subscriptions  the  work  must  unfor- 
tunately stop,  in  addition  to  money,  the  com- 
mittee will  be  grateful  for  cigarettes,  tobacco, 
shirts,  swks,  bMudiierchiefs,  pa.ntts,  vests,  searves, 
;ind  literature.  \\\  cheques  tmd  parcels  will 
be  grate-full.\  ackniwledged,  and  should  be  sent 
to  Mrs.  Maurice  Webb,  ?>1  Great  Smith-street, 
Wesiminster,  S.W. 


Road  Services 
in  France. 


'I'lic  appointment  of  Mr.  H.  P. 
\layi)ury,  m.inst.c.i;.,  manager 
and  engineer  of  the  Road  Board, 
lo  the  staff  of  Sir  Erie  Gedde's,  the  Inspector- 
(ieneral  of  Transpori,  is  unquestionably  a  step  in 
ilu>  riglil  direction.  It  is  understood  that  the 
particular  duly  allotted  to  Brig.-General  Maybury 
is  tlie  orgaiiis.-ilion  of  llie  road  services  in  Fra.nce, 
aiul  if  this  lie  so,  municipal  engineers  will  agi'ee 
iha'i  a  beiiei  appointiuent  could  nob  well  have 
been  made.  In  the  present  war  transport  by  heavy 
iiii-elianical  traction  has  developed  to  an  extent 
whicli  had  hitheiio  not  been  imligined,  and  the 
eonsei|iieiit.siraiii  on  the  roads  is  enormous.  There 
i-;  little  wonder,  therefore,  that  it  has  been  decided 
to  bring  the  road  services  up  to  the  highest  possible 
sUite  of  perfeelioii.  It  is  all  to  the  good,  too, 
that  a  real  etforl  is  being  made  to  utilise  the  ser- 
vices of  those  wlio  are  experts  in  road  work.  For 
this  purpose  a  circular  has  already  been  issued  to 
local  authorities  in(|uiring  as  to  what,  members  of 
their  staffs  can  be  made  available  for  this  work. 
It  is  )iroposcd  that  officers  shall  be  given  suitable 
raiilc  as  Hoyal  Engineers,  with  corresponding  pay; 
foremen  and  gangers  as  non-commissioned  officers, 
\\\\\\  Tio>al  Kiigiiieeis'  rates  of  pay;  while  the  men 
will  ie(-eive  \n\\  ;i(  the  rate  of  3s.  a  day,  with 
iwnal  sep.-uatiMii  allowances.  Service  will  be 
ie(|niieil  lor  the  iliiiiilion  of  the  war,  and  the  corps 
will  not  be  armed.  This  new  service  provides 
iiiimicipal  eiigineeis  ii|)  lo  the  age  of  fifty  with  a 
nnicpie  op|)oi-lunity  oi  iit.ilising  their  skill  and 
e\|iei-ieiice  ill  the  scrxiee  of  the  Crown  during  the 
present  ci'isis,  and  it  now  lies  with  them  to  make 
till'   corps  a   magniliceiil  success. 

«  *  • 

.\t    a  recent   me^.ting  of   the 
An  interesting      ^viUshire    Surveyors'    Associa- 
*"*''■  I  iiin  a  very  intcresting.])aper  was 

iv.ul  b.\  Mr.  .1.  W.  Brooke,  of  Marlborough,  in 
whleli  he  dealt  witli  the  subject  of  the  influence 
of  ,L;eological  foiiiiation  on  the  settlement  of  popu- 
lation. Evc'i-y  schoolboy  knows  that,  from  the 
carlii'st  times  gri'at  towns  have  invariably  grown 
up  on  the  banks  of  i-ivers,  but  apart  from  this  fact 
geological  feat  nil-;  liaA'e  almost  invariably  been 
(he  determining  facloi's  in  the  choice  of  sites  for 
the  settlement  of  ]iopulations.  J\Ir.  Brooke 
instanced  his  own  neighbourhood  of  Mailborough, 
where  the  original  si'lllement  was  no  doubt  due  to 
the  fact  that  the  tertiary  caps  gave  shelter  and 
Security  to  lifi',  while  the  secondary  stratifications 
gave,  iiy  bournes  and  springs,  an  abundance  of 
pure  water.  In  modern  times,  however,  the 
development  of  engineering  science  has  rendered 
man  much  more  independent  of  geological  forma- 
lion  than  was  (lie  case  in  former  times.  For 
example,  i-ivers  and  streams  have  been  put  into 
harness,  and  their  coui"se  changed  by  aqueducts, 
dams,  and  weirs  ;  communication  has  been  facili- 
tated by  the  CDnstruction  of  roads,  canals,  and  rail- 
ways. It  has  thus  lieconie  ])0s«ible  for  la.i'ge  popu- 
lations to  exist  in  places  that  under  former  con- 
ditions would  have  been  impracticable,  and 
modern  industrial  development  has  led  toi  vast 
extensions  of  town  life  in  the  immediate  vicinity 
of  the  coal  measiires  and  metalliferous  rocks. 
This  is,  of  course,  only  part  of  the  debt  which 
civilisation  owes  to  the  engineer,  a  debt  which  is 
none  the  less  real  because  it  is  not  ajiijreciated 
bv  the  public  at  large. 

c* 
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The  Future  of  Granite  Macadam  and  Concrete  Roads. 


H\     11.     rEKC'V     BOULNOIK,    m.inst.c.k 


The  wiir  lias  su  seiiuusly  raised  the  eost  of  lieight 
that  other  miatei'ials  in  addition  to  local  stone  aie 
lieing-  largely  itsed  in  the  oonstruiction  of  bituiiiiiiMii,-- 
l>ouiid  macadam  roads.  Ta.rre.d  slag  has  been  on 
the  market  tor  many  .vears,  and,  more  recently, 
clinker  from  house-reluse  destructors  has  come  iato 
use  ill  many  districts. 

But,  in  addition  to  this,  it  is  often  stated  that,  a 
liard  granite  vriE  not  allow  tar  or  any  other  bitu- 
minous mixture  to  adliere  properly  to  the  s\ufaoe, 
and  that,  consequently,  tur-macadam  made  from 
broken  granite  is  often  a  failure.  'Then,  again, 
there  baVe  l>een  numerous  failures  with  bituminous 
grouting  for  various  reasons,  and  it  has  also  been 
argued  that  the  quantity  of  grouting  required  either 
for  single  or  double  grouting  is  largely  iu  excess  of 
that  which  would  l>e  required  fior  ordinary  ta^-- 
ma-oad'am.  The  carpet  system  of  road  making  re- 
quires a  very  large  proportion  of  line  jjand  to  the 
smiall  quantity  of  crushed  stone,  and  consequently 
there  is  l>e.ginniiig  to  be  a  feeling  that  the  amount  oi 
granite  macadam  required  in  the  past,  will  not  be 
wanted  in  the  fatuiv.  On  the  other  li.and,  there  is 
no  'doulit  that  after  the  war,  when  matters  have 
resumed  tlieir  normaul  course,  an  innnense  amount  of 
road  constrnction  will  be  required,  and  proba.bly  a 
large  proportion  oif  thi.s  new  road  making  will  be 
ordinary  water-lx>uml  macadam,  with  the  surface 
tar-painte<l.  Such  la.  load,  if  properly  constnicted. 
will  carry  a  very  large  amount  of  traffic  without 
serious  deterioration,  and,  if  this  is  .so,  there  is  no 
need  to  construct  a  more  expensive  type  of  mad. 

CONCRETE     ROADS. 

Granite  is  undoubtedly  the  best  rock  to  use  for 
such  a  inirpose.  But,  iu  addition  to  tlii-,  Hifie  is 
a  method  of  road  making  which,  su  i^i  m<  tliis 
country  is  concerned,  has  not  yet  met  with  iiiuoli 
success,  although  in  America,  Canada,  and  else- 
where it  has  been  .atlopted  on  many  hundreds  of 
miles  of  roadways.  Portland  cement  concrete  has 
for  many  years  been  aised  as  a  base,  or  fouudatinn. 
for  various  lypes  of  pavements,  bill  it  is  only  in  the 
last  few  years  tli.at.  in  America  esijeci:ill\'.  it  li:i~ 
been  ,so  .successfully  employed  that  man\  Iniinh  i  fl- 
of  miles  ol  such  roads  liave  l>eeu.  oonstiiictcd.' 

Why  is  it  that,  if  such  roads  can  be  made  in 
America,  we  cannoit  follow  suit  ?  If  the  s-arious 
American  speoificationa  for  the  construction  of  con- 
crete roads  are  carefully  .'Studied  it  will  be  found 
tliat  there  -are  a  few  prime  fiaotors  which,  if  fol- 
lowed. Avill  ]n-event  faihn-e,  laind  tliese  factors  may 
be  summarised  as  follows:  The  cement  must  be 
of  the  highest  grade.  The  size  of  the  coarse  aggre- 
gate should  not  exceed  a  size  that  will  pass  through 
a.  li-In.  ring,  and  the  top,  or  wearing  surface,  sliou-ld 
te  of  even  smaller  grade.  The  sand,  of  course,  must 
be  ab.solutely  clean  'and  shanji.  .and  tlie  pr<iportions 
should  be  r  of  cement,  li  sand,  and  3  of  l>rokcn 
stone. 

CAUSES    OF    FAILURES. 

Our  failures  seem  to  have  Iteeni  mainly  due  to  the 
desire  for  economy  and  the  consequent  weakness  of 
the  concrete.  Complete  land  careful  mixing  i.s 
essential,  and  w.ater  should  not  be  added  haphazard. 
The  Americans  attacli  considerable  importance  to 
the  use,  of  a  special  template  ion-  smoothing  the 
surface,  and  decry  the  ordinary  "  floating  "  method ; 
it  is  contended  that  the  former  process  prevents  the 
formation  oif  liollow  ])laices,  w'hieh  are  necessarily 
fatal  to  the  surface  of  any  road. 

With  regard  to  contraction,  or  expansion,  and 
the  resulting  ©racks  in  the  surface,  it  is,  of  course, 
essential  that  the  concrete  sliould  be  laid  in  alter- 
nate bays,  but  whether  it  is  advisable  to  leave 
expansion  joints  between  these  bays  is  a  moot  point,- 
as  such  openings  may  admit  water,  which  is  a  well- 
known  enemy  to  every   foiuii  of  road  construction. 

It  is  said  that  expansion  and  contraction  are 
minimised  if  the  bed  on  which  the  concrete  is  laid 
is  flat,  and  not  contoured  to  the  sloises  of  the  finished 
road  .surface;  this  means  that  the  concrete  must  be 
thicker  in  the  centre  thian  the  sides,  which,  accord- 
ing to  English  practice,  is  not  to  be  encouraged,  as 

*  During  tlie  year  1914  alone  it  is  esthnatetl  that  no  lees  than 
17,(¥Ri,000  siiuave  yards  of  concrete  roatls  were  coHStructed  in  America. 


iiioilei  n    practice    is    to    strengthen    the   haunches    of 
nearly  nil   roads. 

He  this  as  it  iiia\.  there  is  another  method  which 
uiidiuulitodly  should  help  to  jirevent  cracks,  and  that 
is  by  the  insertion  oif  a  slight-, wire  reinforcement 
about  2  in.  below  the  surface  oi  the  road.  Such  a 
reinforcement  is  also  said  to  give  a  slight  resilience 
to  the  conciete,  whi<'h  otherwise  is  rather  too  solid 
and  unresisting  for  horse-drawn  traffic,  though,  for 
pneumatic-,tyred  motors,  tliis  effect  is  not  notice- 
able. Othei-wiiie  the  Brooklands  track  pro)>ably 
would  not  hiave  been  made  of  concrete. 

THE  KENT  COUNTV  COUNCIL'S  EXPERIMENTS. 

It  is  greatly  to  be  regretted  that  the  experimental 
length  of  concreite  road  which  was  constructed 
between  Gnave.send  aiid  Nortlifleet  by  the  Kent 
County  Council  in  December,  1914,  was  not  very 
successful ;  Inxt  this  was  due  to  various  adverse 
causes  and  not  to  .any  failure,  per  ne,  of  such  a 
method  of  construction.  First  of  all  the  concrete 
was  too  weak — 1  of  cement  to  6  p;rrts  of  pit  ballast. 
This  is  confirmed  by  .the  fa»t  that  a  portion  of  the 
road  wias  constructed  witli  the  same  aggregate,  but 
in  the  proportions  of  1  to  3,  and  is  now  in  perfect 
condition.  The  traffic  on  the  road  is  about  1,000 
tons  a  day,  consisting  -of  motor  'buses  and  fast- 
running,  commercial  motors  of  great  weight.  The 
carriageway  fs  o.nly  21  ft.  in  width  ;  the  traffic  was 
not  diverted,  so  that  the  concrete  was  never  given 
a  chance  of  X-"'operly  consolidating.  The  weather 
was  had  nea.rly  the  whole  time,  and  parts  of  the 
road  were  frequently  under  water.  There  were  other 
causes  which  contrilnited  to  a  partial  failure,  but 
an  insipecifiou  of  the  rO'ad  now  will  clearly  show  the 
(>auses  of  this  failure. 

As  an  object-lesson  in  concrete  road  construction, 
this  road  has  the  advantage  ove.r  nraaiy  another  trial 
section  of  road  making,  inasmuch  as  it  clearly  shows 
the  reasons  for  failure,  and  the  iiorti<m,  which  is  as 
™ood  as  any  road  could  po.sisibly  be,  show.&  how  a 
concrete  road  oif  excellent  strength,  .and  perfect 
.-surface  can  be  constructed.  All  engineers  know 
dial,  we  often  gain  more  iiiroiniation  Srom  failuires 
ili.iii  ue  do  from  successes,  and  here  \\r  have  success 
and  la i lure  side  by  side. 

If  another  length  of  road  could  be  constructed 
where  the  work  could  be  executed  on  the  lines  of 
the  American  praeiti<''e  indicated,  th*re  is  no  reason 
why  it  should  not  be  a  ooiuplete  success  and  "  pave 
the  Wiay  "  for  anotlier  <h'velopinent  of  road  construc- 
tion which  would   nieel   modern  re<|iiireiMents. 

COST. 

With  regard  In  cost,  the  Kent  experiment  is  no 
criterion,  and  is  tlierefore  negligible:  but  it  must  be 
borne  in  mind  that  concrete  gets  harder  the  older 
it  is;  if  a  oonarcte  road  were  made  in  two  courses, 
say  4-in.  base  and  2-in.  wearing  surface,  the  base 
would  be  there  iiracticallly  for  ever,  and  only  the 
wearing  surface  would  require  renewal.  If  the 
.surface  wei-e  occiisionally  far-painted  its  life  would 
lie  ]irolonged,  and  the  rejjairs  would  be  almosit  neg- 
ligible, so  that  probably  it  woaild  be  found  that,  if 
riiaiiitenanee  were  taken  into  account  as  well  as 
first  eost,  concrete  roads  miglit  prove  as  chea.p,  or 
even  cheaper,  than  ordinary  water-bound  mincadain 
roads. 


Institution  of  Civil  Engineers. —  A  jiapei-  on 
"  Keadby  Bridue  "  will  he  submitted  fur  discussion 
by  Mr.  James  B.  Ball,  m.inst.c.e.,  at  a  meeting  of 
the  Institution  of  Civil  Engineers  to  be  held  on 
Tuesday   next,    at  5,30  ii.m. 

Glasgow's  New  Fire  Station. — A  new  fire  station  . 
which  has  been  built  in  the  southern  district  of 
Glasgow  was  opened  recently.  It  has  cost 
£25,000  to  build  and  equip,  and  the  claim  is  made 
that  it-  is  the  most  completely  equipped  fire  station 
in  the  United  Kingdom.  The  engine-house  has  accom- 
modation for  four  motor  fire  vehicles,  and  has  automatic, 
folding  doors,  while  in  the  adjoining  watch-room  there 
has  been  installed  the  new  Siemens  fire-alarm  appa- 
ratus which  has  cost  £1,400.  There  are  houses  for 
thii't.y-six  firemen  and  their  families,  and  all  the  buikl- 
iiigs  ill  the  establish iiu'iit  are  lighted  by  electricity. 


NOVEMBEK    17,     lOlli. 


AND  COUNTY   ENGINEER. 
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Sewage  Disposal  at  Leeds. 

TREATMENT   DURING   1915-16  :    ANALYSES   AND   WORKING  COSTS. 


The  report  of  Uie  Leeds  Sewerage  Committee  tor 
the  year  1915-16,  issued  this  week,  is  full  of  most 
useful  information  in  regard  to  tlie  work  of  sewage 
purification  and  disposal  as  carried  on  under  tlie 
direction      of     Mr.     George     A.     Hart,     m.inst.c.e.. 

M.I.MECH.E. 

TREATMENT    AT    KNOSTROP. 

.Vt  the  disposal  works  at  Knostrop  the  process  of 
treatment  is  being  carried  on  as  before.  The  sewage 
discharged  at  the  main  outfall  sewer  at  Kno?trop  is 
passed  through  mechanical  screens,  and  afterwards 
the  dry-weather  flow  volume  is  pumped  a  h.eight  of 
about  12  ft.  into  continuous  "flow  chemical  precipi- 
tation tanks  of  a  total  capacity  of  6J  million  gallons, 
allowing  for  a  period  of  settlement  to  the  dry- 
weather  flow  sewage  of  alwut  eight  hours. 

Milk  of  lime  is  mixed  with  the  flow  of  sewage  to 
precipitate  the  suspended  solid  matter  which  is 
day  by  day  then  inmiiiod  from  the  sewage  tanks  into 
sludge  storage  tanks  and  allowed  to  stand  for  a  few 
hours  in  quiescent  cfmdition;  subsequently  this 
settled  shidge.  containing  about  90  per  cent  water. 
is  forced  into  the  sludge  jiress  house  and  reduced 
by  mechanical  presses  into  compressed  sludge  cake 
c-ont-aining  from  oo  to  60  per  cent  water.  The 
clarified  eflBuent  ftom  the  sewage  sedimentation 
tanks  is  discharged  into  the  river  Aire,  near  to  and 
below  Thwaite  Mill  weir.  The  solid  shidge  cake 
from  the  presses  is  chiefly  delivered  into  railway 
l>ot;ie  wagons  and  conve.\  eil  to  a  tip  ui)on  the  sewage 
works  estate  over  a  narrow  gauge  railway,  and  the 
surface  covered  with  soil.  About  15  per  cent  of  the 
total  output  of  slud.ae  <akc  is  disposed  of  to  farmers 
for  agricultural  purijo.-ics. 

The  total  volume  of  sewage  pumped  during  the 
year  was  5.410,526.001 1.  This  represents  an  average 
volmne  of  14.869.027  gallutis  per  day.  beinj;  ii4  gal- 
lons per  head  per  day  tor  a  population  of  440,00f) 
persons  estimated  to  lx>  draining  to  the  works.  This 
amount  is  nliout  6  per  <-onl  less  than  tlie  volume 
pumped  during  the  same  period  of  the  previous 
year. 

The  total  annual  rainfall  over  the  city  area,  com- 
puted from  the  average  ot  five  rain  gauges,  amounted 
to  33'87  in.,  as  compared  with  27"54  in.  for  the  pre- 
vious year. 

The  total  cost  of  working  the  steam  power  plant 
in  wages  and  materials  amounted  to  £.3,977  17s.  9d., 
as  compared  with  £3,535  3s.  lOd.  for  the  preceding 
year,  being  an  increase  of  £442,  which  is  due  to  a 
general  increase  in  price  of  coal,  oil,  stores,  &c.,  and 
an  increase  in  wages  amounting  to  5  per  cent  on 
the  previous  year's  wages  accounts.  The  actual 
working  cost,  exclusive  of  interest  and  sinking  fund, 
in  pumping  the  sewage  for  the  year  amounted  to 
£1,710  9s.  lOd.,  as  compared  with  £1,520  2s.  8d.  for 
the  previous  year.  This  is  equivalent  to  6s.  4d.  per 
1,(KX).000  gallons  lifted  an  average  of  12  ft.  high,  or 
6id.  per   1,000,000  gallon.'*  per  foot  of  lift. 


Eight  hundred  and  twenty-six  tons  of  garbage 
have  been  soreened  trom  the  sewage  by  the  mechani- 
cal SiCreens,  as  compared  with  846  tons  for  the  pre- 
vious .year,  which  amounts  to  3'05  cwt.  of  screenings 
per  1  000,000  gallons  of  .sewage  treated. 

The  cost  of  screening  amounted  to  £369  6s.  lid., 
being  Is.  4;Vd.  iK)r  1,000,000  gallons  of  .sewage 
screened. 

Six  hundred  and  fourteen  tons  of  grit  were  dug  out, 
from  the  detritus  pits  by  means  of  a  steam  crane 
and  Priestman  grab,  compared  with  320  tons  for 
the  previous  year,  being  an  average  of  2'27  cwt.  of 
grit  per  1,000.000  gallons  of  sewage  treated. 

The  amoiint  of  lime  used  for  chemical  precipitation 
was  478  tons,  as  coniipared  with  759  tons  for  the 
previous  year.  The  lime  was  supplied  from  the 
Swinden  quarry  of  jMr.  P.  W.  Spencer,  of  Skipton, 
at  a  contract  price  of  14s.  lid.  per  ton.  The  cost  of 
the  chemical  precipitation  process  was  £890  17s.,  or 
3s.  3W.  per  1,000,000  gallons  of  sewage  treated,  as 
compared  with  3s.  65d.  for  the  previous  year.  The 
reduced  cost  is  entirely  due  to  tlie  careful  supei- 
vision  which  is  given  to  controlling  the  amount  of 
lime  added  as  the  nature  of  the  sewage  varies. 

The  total  volume  of  sludge  remoived  from  the 
tanks  amounted  to  124  523  tons  (average  91'4  per  cent 
water,  which  was  reduced  by  settlement  in  the 
sludge  tanks  to  an  average  of  90-2  per  cent  water 
Ijefore  being  pressed),  to  which  was  added  1,163 
tons  of  dry  lime.  The  yield  of  sludge  cake  from 
the  presses  was  36,338  tons  (average  percentage 
of  moisture  59'2),  which  amounts  to  23  tons  of 
sludge  and  6-7  tons  of  sludge  cake  produced  per 
1,000,000  gallons  of  sewage  treated.  The  working 
cost  of  sludge  pressing  amounted  to  £3,366,  being 
12s.  5id-  per  1,(KK),000  gallons  ei  sewage  treated,  or 
Is.  10'2d.  per  ton  of  sludge  cake,  as  compared  with 
lis.  03d.  jx'r  1  OUO.OOO  gallons  o-t  sewag-e  treated,  and 
Is.  8'20d.  of  .sludge  cake  produced  during  the  pre- 
vious year. 

Tile  average  number  of  working  hours  per  week 
on  the  sludge  pressing  plant  was  fifty-four. 

The  average  analyses  of  the  pressed  sludge  cake 
is  as  follows:  — 

'  Per  cent. 

Water        592 

Mineral  residue  containing  calcium  phosphate       '75         224 
Volatile  matter  „  fixed  carbon         ...     5'2 

,,  ,,  ,,  total  nitrogen      ...     0'56 

total  fat 6-2  188 

1000 

Five  thousand  and  thirty-seven  and  a-half  tons  of 
sludire  cake  were  consigned  to  farmers  for  manurial 
purposes,  the  balance  of  31,195  tons  being  tipped  on 
the  sewage  works  estate  and  covered  over  with  soil. 
The  consignments  to  farmers  are  less  than  the  pre- 
vious year  by  2.805  tons,  chiefly  owing  to  shortage  of 
labour. 


Crarlc  «ewa?e. 

Tank  effluent. 

Suspended 
solids. 

Soluble 
solids. 

Albuminoid 
ammonia. 

Oxygen 

absorbed  iu 

4  hours. 

Suspended 
solids. 

Soluble 
solids. 

Albuminoid 

Oxv^en 

absorbed  in 

4  hourii. 

Chlorides 
chlorine. 

62-6 

104-6 

•641 

14-3 

6-4 

102-2 

-285 

6-05 

15-9 

Four  thousand  one  hundred  and  ninety-five  tons 
of  coal  were  consumed  by  the  two  Lancashire 
boilers,  two  sma'U  locomotives  and  one  4-ton  steam 
crane;  4,208,459  gallons  of  town  water  was  evapo- 
rated in  the  boilers,  which  amounts  to  4-4  lb.  of 
water  evapjorated  per  lb.  of  coal  consumed.  The 
coal  used  during  the  past  year  was  screened  nuts, 
costing  12s.  6d.  per  ton  delivered  at  the  boilers.  The 
low  evaporation  figure  is  due  to  the  low  temperature 
of  the  feed  water  and  the  absence  of  a  fuel  econo- 
miser.  As  the  present  steam  plant  is  a  temporary 
arrangement  to  be  superseded  by  permanent  elec- 
trical plant  in  the  immediate  future,  the  committee 
do  not  deem  it  expedient  to  replace  the  economiser 
which  has  been  dismantled  as  unsafe. 


The  total  oo-st  of  the  disposal  of  sludge  from  the 
press  house  was  £1,369  16s.  lOd.,  being  at  the  rate  of 
5s.  OJd.  per  1,000,000  gallons  of  sewage  treated,  or 
9-04d.  per  ton  of  sludge  oake  produced. 

The  general  expenses  of  the  works  amounted  to 
£4,845  15s.  lid.;  as  compared  with  £3,615  18s.  for  the 
previous  year.  This  increase  is  due  to  additional 
rates  and  taxes,  and  war  bonus  to  workmen  and 
allowances  to  employees  serving  in  the  Army.  The 
total  working  cost  in  treating  sewage  at  this  works 
(exclusive  of  interest  and  sinking  fund)  amounted 
to  £13  681  Is.  6d,,  being  £2  10s.  7d.  per  1,000,000 
gallons  of  sewage  treated,  or  7-46d.  per  head  of 
population.  This  is  £1,546  in  excess  of  the  previous 
year,  when  the  cost  oi  treating  1,000,000  gallons  of 
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sewage  amounted  to  £2  2s.  3d.— this  inwease  of 
8s.  4d.  is  equal  to  18  per  cent  on  the  total  expendi- 
ture for  the  previous  year. 

The  foregoing  table  .shows  the  average  of  analyses 
of  crude  sewage  and  tank  effluent  discharged  into 
the  river  Aire  during  the  year  ending  March  31, 
1916,  the  results  being  expressed  in  parts  per 
lOO.OOO. 

The  suspended  solids  eliminated  from  the  crude 
sewage  amounted  to  91'4  per  -cent  of  the  total.  The 
amount  of  oxygen  absorbed  in  foiu-  hours  at  80  deg. 
Fahr.  in  tire  cjude  sewage  has  increased  ir2  per . 
cent,  which  is  no  doubt  due  to  the  trade  effluents 
under  war-time  conditions.  No  progress  has  been 
made  in  the  erection  of  any  experimental  plant  for 
recovering  by-products  from  Leeds  sludge,  nor  is 
there  any  prospect  of  anything  further  being  under- 
taken during  the  period  of  the'  war. 

PROGRESS     OF     THOEPE     STAPLETON    WORKS. 

The  normal  progress  in  c^onstructi^g  these  works 
was  seriously  interfered  wth  last  year,  and  only 
that  contract  work  which  had  been  in  the  intain 
completed,  or  which  required  completing,  has  lieen 
proceeded  with. 

RODLEY    WORKS. 

These  works  are  situated  on  the  left  bank  of  the 
river  Aire,  on  the  north-west  boundary  of  the  city 
area,  and  witliin  the  urban  district  of  Horsforth. 
Tlie  total  area  of  the  site  of  the  works  exceeds  80 
acres.  The  area  of  the  city  draining  to  the  works 
comprises  1,558  acres,  situated  in  the  Stamiingley 
and  Bramley  town.ships.  Tlie  district  is  sewered  on 
the  combined  system,  and  the  population  upon  the 
drainage  area  is  about  18,000  persons. 

The  nonnal  dry-weather  flow  of  sewage  was  440.000 
gallons  per  day,  being  24^  gallons  per  head  of  the 
population,  60  per  cent  •of  this  flow  l>eing  domestic 
and  the  remaining  40  i>er  cent  liquid  trades  waste. 
The  total  volume  of  sewage  trealerl  during  the  .year 
vras  241,000.000  gallons,  being  an  average  daily  flow 
of  662,000  gallons  a  day,  being  37i  gallons  per  head 
of  population.  The  tota;l  annual  rainfall  recorded 
was  28'8  in. 

The  maximum  floA\-  to  the  works  occurred  on 
February  14th.  when  1,690,000  gallons  was  recorded, 
this  being  3'93  times   the  dry-wea.ther  flow. 

The  liquid  trades  waste  flow  consists  chiefly  of 
waste  from  woollen  cloth  scouring  and  dyeir^g  pro- 
cesses. 

Briefly,  the  works  consist  of  primary  settlement 
tanks  or  detrit'us  pita  of  four  and  a-half  hours' 
settlement  capacity,  fallowed  by  further  tanks  of 
fifteen  hours'  settlement  capacity,  measured  on  the 
dry-weather  flow.  iThe  whole  flow  of  sewage  and 
storm  water  to  six  times  the  dry-weather  flow  is 
passed  through  the.se  tanks,  and  the  tank  effluent  is 
subsequently  treat6<:l  partly  upon  two  percolating 
filters  or  l>acteria  beds,  from  8  ft.  to  9  ft.  deep,  of  a 
total  capacity  of  4.800  cub.  yds.  The  a.vera.ge  flow 
passed  through  these  filters  amounted  bo  335,000  gal- 
lons per  day.  The  balance  of  the  tank  effluent 
amounted  to  289,000  gallons  per  day,  and  «'as  filtered 
through  an  area  of  28i  acres  of  sewage  farm  land. 
A  further  area  of  20i  acres  of  land  is  available  for 
treatment  of  the  bacteria  bed  effluent,  and  was  used 
for  this  purrpose  for  six  months  of  the  year  in  the 
S])ring  and  summer  seasons.  The  sludge  deposited 
in  the  detjitus  and  settlement  tanks  is  dried  in 
lagoons.  The  volume  of  liquid  sludge  deposited  in 
the  detritus  tarrks  amounted  to  225.000  gallons  per 
annum,  containing  about  88  per  cent  water,  and  the 
volume  of  sludge  deposited  and  removed  from  the 
settlement  tanks  amounts  to  about  125,000  gallons 
per  annum  (about  82  per  cent  water). 

The  chemical  analyses  of  the  sewage  and  effluents 
during  the  year  .show  an  effective  purification  of  88 
)ier  cent,  measured  on  the  amount  of  oxygen 
absorbed  in  four  ho^u-s  at  80  deg.  Cent.,  and  of  94'4 
per  cent  in  the  amount  of  suspended  solids 
eliminated. 

Forty-eight  and  three-quarter  acres  of  land  is 
utilised  for  farming  as  well  as  for  sewage  purposes. 
The  following  are  tlie  i>avticulars  of  the  crops  gi-own  : 
Grass  land  (for  hay),  14  acres  ;  oats,  9}  lacres;  swedes. 
5  acres;  mangolds,  11*  acres;  raspl>errieB,  &c.. 
}  acre;  wheat,  5  acres ;^  pasture  land,  H  acres; 
potatoes.  2J  EK^res. 

The  nett  cost  of  purifying  the  sewage,  exclusive  of 
interest  and  sinking  fund  on  capiial  account,  was 
C311  15s.  9d.,  being  4'16d.  per  head  of  population  f>er 
annum,  or  £1  6s.  per  1,000.000  gallons  of  sewage 
treated.      The    nett    cost   of    purifying    the    sewage. 


including  interest  and  sinking  fund,  amounted  to 
2s.  2d.  per  head  of  population  per  annum,  or  £8  4s. 
per  1 ,000  000  gallons  of   sewage  treated. 

The  receipts  from  the  sale  produce  amounted  to 
£383  14s.,  to  which  may  l)e  added  the  value  of  pro- 
duce remaining  unsold,  estimated  at  £37  18s.  8d.. 
making  a  total  credit  to  farm  account  of  £421  12s.  8d.. 
which   shows   a    nett   profit  of   £112  48.   5d. 

KILLINOBECK    WORKS. 

These  works,  situated  near  Halton  Hill  on  the 
Leeds  and  York  road,  deal  with  the  sewage  of  the 
townships  of  Roundhay  and  Seacroft,  to  which  has 
b^ien  added  portions  of  Shadwell  and  Crossgates 
Ward.  The  total  population  upon  the  district  area 
connected  to  the  works  is  estimated  to  be  9,500 
per.=ons.  The  a%'erage  dry-weather  flow  of  sewage 
wa,s  354.500  gallons  per  day,  which  includes  57,000 
gallons  of  sewage  daily  fi-om  a  large  munition 
factory.  The  sewage  treatment  works  consist  of  two 
detritus  and  screening  chambers,  each  of  6,000  gal- 
lons ca.pacity,  and  three  upward  flow  sewage  tanks 
of  a  total  of  200,000  gallons  capacity.  The  tank 
effluent  is  treated  on  two  x>crcolat!ng  fUters,  6  ft. 
deep,  of  a  total  capacity  of  1 .100  cub.  yds.  The 
.sewage  is  distributed  over  the  filter  Ijy  means  of  two 
Fiddian  and  Ames  Croeta  rectangular  distributors. 
Tlie  baciteria  bed  effluent  is  settled  In  three  shalloAv 
humus  tanks — the  final  effluent  from  the  humus 
tank  is  discharged  into  the  small  stream  called 
Haiton  Beck.  Stomi  watej-  in  excess  of  three  times 
the  dry-weather  flow  is  settled  in  three  storm-water 
tanks  of  a  total  capacity  of  130,000  gallons.  Sludge 
from  the  sewage  and  storm-water  tanks  is  pumped 
and  di'ied  in  special   sludge  drying-beds. 

Tlie  chemixial  analyses  of  the  sewage  and  effluent? 
during  the  year  show  an  effective  purification  of 
72'8  per  cent,  measured  on  the  amount  of  oxygen 
absorbed  in  four  hours,  and  of  80  per  cent  in  the 
amount  of  8us.i)ended  solids  eliminated. 

8TAJJK8    WOEKS. 

These  works  deal  with  the  sewage  of  a  portion  of 
the  Crossgates  Ward  within  the  city,  which  is  out^ 
side  the  area  draining  to  the  Killingbeck  works. 
Tlie  works  drain  into  the  Cock  Beck,  which  is 
tributary  to  the  river  'V^Tiarfe.  The  population  may 
be  taken  at  500  persons,  and  the  dry-weather  flow 
of  sewage  at  7,500  gallons  of  sewage  per_  day.  The 
Irital  working  expenses  for  th»  year  wa.s  £ft5. 

THADE      EFPLUENTB     DISCHABfrED      INTO      SEWERS. 

The  supervision  of  this  branch  of  sewage  treat- 
ment has  materially  suffered  during  the  current  year 
owing  to  a  depleted  staff.  Seven  hundred  and 
eighteen  visits  to  manufacturing  premises  to  inspect 
tliB  plant  in  operation  for  treating  liquid  trade  waste 
were  made,  being  50  per  cent  of  the  normal  number 
of  inspeot.ioTiis.  The  woollen  piece  ?couring  trades 
which  normally  recover  grease  from  soa.))  emulsions 
have  been  vmahle  to  obtain  adequate  supplies  of 
suljihuric  acid  reqiiired  to  solidify  the  grease  to  lie 
recovered,  and  c-onsiderable  waste  of  grease  has  beeir- 
unavoidable.  The.  Government  have  arranged  for 
nitre  cake  to  be  supplied,  and  to  some  extent  this 
waste  of  grease  has  been  curtailed.  Unfortunately, 
nitre  cake  is  a  heavy  bidky  material  for  the  puriJOse 
and  requires  considerable  manual  labour  in  its 
a|pplication.  and  the  supply  of  labour  has  not  been 
adequately  mainta:ned  to  achieve  satisfactory  re- 
sults, with  the  resivlt  that  periodical  discharges  of 
considerable  quantities  of  liquids  containing  tarry 
products  have  occurred  throughout  the  year — the 
source  of  which  has  uot  been  definitely  proved. 
These  discharges  are  caiising  anxiety,  as  they  are 
not  only  unamenable  to  any  reasonable  form  of 
treatment,  but  certain  products  of  tar  are  a  source  of 
danger  both  to  .sewers  and  to  the  men  engaged  in 
tliem  and  on  sewage  purification  work. 

The  amoimt  of  solid  matter  contained  in  the  crude 
sewage  during  the  past  year  is  shown  by  chemical 
analysis  to  have  increased  by  25  per  cent  as  coni- 
partvl  with  the  .-iverage  of  the  previous  year,  and 
the  normal  strength  of  the  sewage  in  imptirity. 
gauged  by  the  amount  of  oxygen  absorbed,  has 
increased  by  11  per  cent.  These  facts  are  in  the 
main  caused  by  the  influence  of  these  trade  effluents 
in  abnormal  times.  The  total  average  daily  volume 
of  liquid  trades  waste  was  3,750.000  gallons  per  day. 
being  24  per  cent  of  the  total  daily  flow  of  sewage. 

During  the  past  year  the  average  daily  flow  has 
proliably  amounted!  to  4,500.000  gallon.s.  or  one-third 
of  the   total   daily   flow  of  sewage. 
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Town  Planning  in  Wales. 

WITH   SPECIAL   REFERENCE  TO   THE   DEVELOPMENT  OF   HILLY  SITES." 

Bv  T,    ALAVYN   LLOYD,    lic.r.i.p.a. 


Until  the  comparatively  receait  rapid  development 
of  Cardiff  and  the  oommercial  assertiveness  of  its 
citizens  enabled  it  to  become  the  capital  city, 
Wales  possessed  no  capital.  In  spite  of  its  commer- 
cialism, Cardiff  within  a  comparatively  short  space 
of  time  has  been  able  to  establish  itself  as  such  in 
the  best  sense  from  a  town  planning  point  of  view. 
While  mistalie.s  have  admittedly  liecn  made  in  the 
development  of  its  admirable  Cathays  Park,  whose 
buildings  suffer  in  that  they  were  erected  piece- 
meal, and  did  not  form  part  of  a  oomprehensive 
scheme  by  one  great  architect,  Cardiff's  civic  centre 
is  a  tiling  of  which  its  citizens  may  be  justly  proud. 
The  city  council  had  the  forethought  to  acquire  in 
advance  of  development  a  large  natural  park,  prac- 
tically in  the  centre  of  the  city,  and.  by  means  of 
the  fine  sites  which  it  afforded,  the  city  has  been 
able  to  attra,ct  to  it  many  local  and  national  insti- 
tutions, now  housed  in  magnificent  public  buildings. 
We  are  thus  fortunate  in  Cardiff  in  having  l)efore  us 
an  object-lesson  in  practical  civic  planning.  Though 
not,  as  one  would  wish  to  see  it,  in  the  best  "  grand 
manner,"  Cathays  Park  has.  nevertheless,  much 
charm  about  its  lay-out,  and  there  is  dignity  and 
architectural  fitness  abmit  the  new  public  buildings 
which  it  contains. 

Having  said  that  in  praise  of  tlie  efforts  to  raise 
Cardiff  to  the  dignity  of  a  capital  city,  we  have  i^id 
all  that  can  be  said  as  to  any  deliberate  civic  plan- 
niivc  in  Welsh  towns.  Sw'ansea,  Newport,  Merlhyr, 
Llanelly  and  the  other  towns  oi  the  South  Wales 
Coalfield  are  well  known  for  their  lack  of  planning 
and  for  the  poor  standard  o^  buildings  there  obtain- 
ing. Wrexham,  the  largest  town  in  North  Wales, 
is  no  better.  Swansea,  in  its  Town-hill  site,  the  pro- 
perty oi  the  ooi-i>oration,  possesses  a  feature  which 
should  give  a  uniriuo  opportunity,  if  the  town  will 
rise  to  it,  of  demonstrating  to  the  world  how  a 
suburb  built  on  a  steep  hillside  above  the  t/>wn  can 
be  practicable,  pleasing  and  healthy.  A  few  years 
ago  Mr.  Raymond  Unwin  prepared,  in  conjunction 
with  the  then  borough  surveyor,  a  very  interesting 
Iilan  f»r  the  development  of  the  Town-hill  site.  If 
the  Swansea  Corporation  are  able  to  construct  their 
special  tramway  system  for  approaching  the  summit 
of  the  hill,  and  are  wise  enough  to  adhere  sub- 
stantially to  Mr.  Unwin's  proposals,  their  after-the- 
war  housing  schemes  on  Town-hill,  and  the  other 
buildings  which  follow,  may  be  made  a  magnificent 
adjunct  to  the  town,  both  as  to  situation  and  lay- 
out. 

PROBLEMS     IN     THE     .'^OrlH     WALES     COALFIELD. 

South  Wales,  on  account  of  its  immense  industrial 
lio.i.sibilities,  and  the  consequent  huge  liopulation. 
is  much  the  more  important  half  of  the  Princi- 
pality. The  physical  conformation  of  Glamorgan 
and  Monmouthshire  roughly 'resembles  the  fingers  of 
one's  hand,  the  valleys  converging  down  to  the  sea- 
ports. The  mining  valleys  are  invariably  narrow 
ravines,  flanked  by  high  hills  on  each  side;  the  flat 
.spaces  in  the  bed  of  the  valleys  are  therefore  of  a 
minimum  width.  When  one  has  deduct^'d  from  this 
width  the  .spaces  occupied  iy  (1)  the  river  or  moun- 
tain stream,  (2)  the  road  up  the  valley,  (3)  the  rail- 
way, and  after  the  colliery  surface  works  and  sidings, 
there  is  not  much  jpace  left  on  the  flat  land  for 
bouses  or  for  those  amenities  which  in  any  decent 
civilisation  should  surround  them.  Shops,  rows  of 
dwellings,  chapels,  and  colliery  buildings  jostle  one 
another  indiscriminately  along  the  tortuous  main 
street,  with  the  inevitable  public  -  house  flanking 
each  corner  block.  The  difficulties  of  .street  levels, 
forecourts,  back  area?,  retaining  wall.=  ,  &c.,  are  mul- 
tifarious. I  could  speak  at  length  of  the  many 
troubles  which  dog  the  footsteps  of  the  council's 
engineer  when  he  ha-  to  work  out,  not  only  road 
sections,  but  drainage  schemes  for  the  steep  streets. 
Many  of  the  streets  are  oi  such  a  gradient  that  hand- 
rails are  necessary  at  the  sides,  as  are  "  corrugated  " 
'  pavements  and  roughenecj  road  surfaces  to  prevent 
the  danger  of  man  and  l>east  sliding  down  from  top 
to  bottom. 
It  seems  to  me  that  the  development  of  these  areas 

'  E.^tracta  from  paper  rcail  before  the  Town  Planning 
Institute  on  Friday  last. 


must  be  tackled  in  a  very  much  more  comprehensive 
way  than  was  even  thought  of  in  the  past.  We  must 
think  in  terms  of  whole  districts  of  the  Coalfield, 
instead  of  in  terms  of  isolated  valleys  or  towns. 
"Regional  surveys''  should  be  undertaken;  the 
lines  of  main  road  traffic,  railway  connections,  water- 
ways and  by-pass  roads  should  be  laid  down  before 
inquiring  too  fully  into  the  individual  town-planning 
problems  of  the  places  within  the  areas  of  the 
various  local  authorities. 

A  great  administrative  disadvantage  in  the  valleys 
at  the  present  time  is  that  the  rivers  running  down 
the  centres  of  tb.em  often  form  the  boundary 
between  one  local  authority  and  another,  thus  pro- 
ducing dual  control  and  a  network  of  problems  in 
adminis:tration.  In  all  such  cases  the  boundaries 
should  surely  be  arranged  along  the  watersheds,  on 
the  ridges  between  the  valleys,  iso  that  the  whole  oi 
one  valley  would  come  within  the  jurisdiction  of  a 
single    local-  authority. 

PRESSING    NEEDS. 

Perhaps  the  principal  n«ed  in  oonneotion  with 
I  lie"  town  planning  of  South  Wales  is  the  provision 
of  proper  communications  between  the  various  dis- 
tricts. It  is  often  half  a  day's  journey  by  rail  or 
road  to  get  from  one  valley  to  another,  though  the 
d:.sta.nco  as  the  crow  flies  may  be  only  a  few  miles. 
The  construction  of  a  few  good  connecting  roads  of 
.'suitable  gradients  would  go  a  long  way  towards 
.solving  this  difliculty.  Then,  again,  the  main 
"  through  traffic  "  roads  between  the  large  -centres 
of  liopulation  should  bo  systematised  and  improved. 
Tlieyare  now  often  no  wider  than  15ft. to  25  ft.,  whereas 
they  should  be  50  ft.  to  75  ft.  wide  to  provide  proper 
space  for  tramways  oi-  motor  'buses  and  the  heavy 
motor  lorries  which  are  such  a  feature  to-day  of 
our  industrial  life. 

.Another  pressing  need  which  exists  in  nearly 
every  industrial  district  is  the  seftintg  apart  of  land 
for  open  .spaces  and  recreation  grounds.  I  have 
known  'many  oases  where  the  local  autliority  has 
experienced  the  greatest  difficulty  in  obtaining  a 
lew  acres  oven  for  the  provision  of  a  very  necessary 
burial  ground.  When  the  ground  landlords  have  at 
length  consented  to  part  with  what  is  often  little 
better  than  mountain  land  for  this  purpose,  local 
authorities  have  had  to  pay  exorbitant  (building 
value)  prices  for  it.  \  town-planning  scheme,  where 
areas  were  definitely  allocated  for  open  spaces  and 
public  grotmds,  would  effectively  prevent  the  ex- 
ploitation of  the  public  in  this  way. 

HILLSIDE     DEVELOPMENT. 

We  now  come  to  a  brief  consideration'  of  the 
prorier  method  of  developing  hilly  sites.  Most  oif. 
you  are  no  doubt  familiar  with  the  diagrams  pre- 
pared by  Mr.  Unwin  some  years  ago  for  the  purpose 
of  showing  a  new  method  of  development  by  means 
of  naiTOw  roads  following  the  contours,  with  houses 
built  on  the  upper  sides  only.  This  method  is  now 
recognised  as  the  most  appropriate  and  economical 
way  of  dealing  with  the  prevalent  physical  limita- 
tions of  Welsh  building  sites.  The  conventional 
b.v-law  type  of  town  development  is  wasteful  and 
hideous  enough  when  applied  to  level  sites,  but  when 
applied  to  hillsides  the  results  are  positively 
appalling 

It  is  a  significant  fact  that  in  a  number  of  Welsh 
valleys  the  houses  are  built  on  the  northern  slope, 
and  consequently  they  do  not  get  any  benefit  from 
the  sun  for  many  months  in  the  year.  It  is  quite 
obvious  that  the  southern  slopes  are  infinitely  pre- 
ferable, and  those  promoting  Welsh  town-planning 
schemes  should  not  omit  to  take  special  account  of 
this  fact.  Houses  built  on  northern  slopes  of  mining 
valleys  in  practice  have  the  front  room  facing  the 
street  to  due  north,  and  the  kitchen  living-room  in- 
variably looks  on  to  a  dismal  back  courtyard,  formed 
by  the  scullery  projections,  and  beyond  the  court- 
yard into  the  excavated  area  hollowed  out  of  the 
hillside.  There  is  thus  very  little  chance  of  getting 
sunshine  into  the  living-room,  and  with  the  parlour' 
facing  north  the  occupants  are  condemned  to  a  life 
of  cheerlessness  of  aspect. 

If  one  travels  in  a  railway  train   winding  its  way 
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up  one  of  thoi^e  mining  valleys  that  in  a  few  years 
have  grown  from  a  ooUeetionj  of  scattered  villages 
into  a  large,  thriving  urban  district,  what  strikes 
one  most  Is  the  general  untidiness  and  muddle  of 
the  buildings.  On  examination  it  will  be  found 
that  this  impression  is  due  to  the  fact  that  what  one 
sees  chiefly  are  the  backs  and  unsightly  outbuildings 
of  rows  of  houses  .on  the  lower  sides  of  the  main 
streets.  These  houses  of-ten  contain  cellar  dwellings 
or  a  large  expanse  of  foundations  so  high  that,  in 
some  cases,  one  may  see  two  storeys  below  the  level 
of  the  road.  On  the  lower  .side  of  the  road  buildings 
such  as  these  give  an  even  more  squalid  look  to  the 
)ilace  from  the  railway  than  the  backs  of  ordinary 
premises.  On  the  other  or  higher  side  of  the  roiad 
there  are  the  usual  buildings,  much  deeper  than 
they  are  wide,  projecting  far  into  the  bank  l>ehind. 
And  so  one  sees  nothing  but  t:er  upon  tier  of  backs 
and  outbuildings  and  retaining  walls. 

Hillside  development,  more  than  any  other  kind, 
requires  buildings  with  long  frontages  and  shallow 
depth  rather  than  the  reverse  arrangement,  which  is 
the  common,  speculative  -  builder  type  of  plan. 
Given  moderately  cheap  land,  such  as  one  should 
be  able  to  secure  on  hillside^,  and  narrower  one- 
sided roads,  there  is  no  reason  why  schemes  with 
long-fronted,  shallow-depth  houses  should  cost  much 
more  per  house,  including  any  extra  land,  than  the 
present  method  of  developrnpnt  with  wide  roads, 
deep  sew-er  excavations,  and  so  on.  The  saving  in 
the  foundations  of  houses,  steps  and  retaining  walls, 
&c.,  alone  ought  to  be  more  than  sufficient  to 
balance  the  cost  of  the  wider  frontages  and  the 
greater  length  of  road. 

I  feel  sure  that  the  old  method  of  housing  colliers 
and  other  industrial  workers  close  to  the  scenes  of 
their  daily  toil  is  destined  to  pass  away.  Colliery 
owners,  naturally,  like  men  to  live  near  their 
work,  because  in  that  way  the  men  are  more 
tied  to  the  one  colliery;  but  a  certain  feeling  against 
the  practice  is  grow'ing  among  the  colliers  and  other 
workers.  It  is  not  at  all  uncommon  in  South  Wales 
to  find  men  living  4  or  5  miles  away  from  their  work 
and  walking  or  cycling  that  distance  daily.  One 
well-known  public  man  told  me  a  few  years  ago  that 
he  believed  that  such  of  those  large  industrial  areas 
as  have  been  entirely  spoilt  for  residential  pur- 
pO'ses.  on  account  of  smoke  and  colliery  tips  and 
noise,  &o.,  should  be  given  up  entirely  to  industry 
and  business,  and  that  the  men  engaged  therein 
and  their  families  should  be  encouraged  to  reside 
in  new  communities  amid  good  surroundings  many 
miles  away.  Given  improved  fast  electric  train 
services,  there  would  appear  to  be  little  objection 
to  this  pious  hope  for  the  future ;  but,  short,  of  such 
a  revolution,  our  local  authorities  and  others  should 
make  an  effort  to  preserve  what  few  amenities  still 
exist  in  the  mining  valleys.  This  can  only  be  done 
by  a  wide  application  of  town-planning  powers. 

With  regard  to  the  vital  question  of  access  to  the 
higher  land,  I  see  no  reason  why  in  special  cases 
"  cliff  tramways "  should  not  be  established.  It 
has  been  found  practicable  to  construct  such  tram- 
w-ays  in  many  of  our  watering-p'laces  to  connect  the 
beach  with  the  district  on  the  cliffs  above,  and  they 
are  only  revenue-producing  in  the  summer.  There 
woidd  thus  appear  to  be  no  reason  why  the  system 
should  not  be  applied  in  the  direction  of  giving 
easy  access  to  the  steeper  hillsides  of  our  mining 
valleys.  Such  a  method  of  transit  would  also  enable 
the  c'ompaTatively  flat  tablelands  on  the  tops  of 
the  hills,  which  are  now  derelict,  to  be  developed, 
provided  proper  drainage,  lighting  and  water  facili- 
ties could  be  obtained. 

Needless  to  say,  it  is  quite  hopeless  to  attempt  to 
deal  with  the  town  planning  of  hilly  districts 
without  a  drastic  amendment  of  the  present  by- 
laws. The  case  for  more  elastic  by-laws  is  un- 
answerable when  we  are  dealing  with  flat  or  slightly 
undulating  areas.  When,  as  in  the  case  of  South 
Wales,  the  bulk  of  the  development  in  and  around 
towns  takes  place  on  hilly  -sites,  drastic  alterations 
of  the  by-laws  are  even  more  essential.  One  or  two 
of  the  more  progressive  district  councils  have  already 
moved  in  the  right  direction  by  adopting  new  by- 
laws which  sanction  narrow  roads  running  with  the 
contours  of  the  hillsides,  with  buildings  on  the 
upper  side  of  the  road  only.  Other  concessions  in 
the  way  of  narrower  carriageways,  or  a  lighter  make- 
up of  roads  in  return  for  greater  space  between  the 
houses,  are  occasionally  permitted,  but  the  great 
bulk  of  local  authorities  in  Wales,  as  elsewhere, 
insist  on  the  rigid  observance  of  the  usual  stereo- 


typed    by-laws,      which      were     obviou,?! 
originally  for  use  in  flat  districts. 
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CONDIIIONS    IN    NOEIH     WALES 


I  should  now  like  to  refer  briefly  to  town  plan- 
ning in  North  Wales.  With  the  exception  of  the 
Denbighshire  and  Flintshire  Coalfield,  whose 
centres  are  Wrexham  and  Mold,  the  ironworks, 
chemical,  and  brick-making  industries  in  the  same 
district,  and  the  slate  -  quarrying  districts  of 
Festiniog.  Bethesda,  and  Pen-y-groes,  practically  the 
whole  of  North  Wales  is  rural  in  character. 

The  physical  conformation  of  the  North  Wales 
Coalfield  makes  it  an  easier  area  to  town  plan  than 
South  Wales.  The  colliery  districts  are  in  more 
open  situations,  and  do  not  present  the  many  diffi- 
culties of  the  narrow  valleys  in  South  Wales.  There 
are  thus  much  greater  possibilities  in  regard  to 
roads  and  sites  for  housing;  but  the  existing  colliery 
villages  are  none  the  more  pleasing  on  this  account. 
For  sheer  ugliness  and  dull,  sordid  monotony  it 
would  be  difficult,  even  in  South  Wales,  to  find  a 
worse  example  of  urban  conditions  than  those  pre- 
vailing   at    Rhos,    between    Wrexham    and    Ruabon. 

I  am  glad  to  say  that  bpth  the  Wrexham  Borough 
and  the  Wrexham  Rural  District  Councils  have 
embarked  upon  town-planning  ischemes.  The  latter 
is  a  huge  area,  comprising  coilliery  and  brick-making 
centres. 

I  feel  that  a  great  deal  could  be  done  in  the  way  of 
improving  the  appearance,  particularly  the  out- 
skirts, of  the  small  towns,  which  are  often  market 
centres  of  their  rural  industries.  If  new  and  better 
houses  are  built,  and  the  towns  in  other  ways  made 
more  attractive,  and  also  new  small  industries  intro- 
duced, it  would  do  a  good  deal  to  prevent  the  drift 
of  the  younger  men  from  them  into  the  large  towns. 
That,  isurely,  is  a  work  of  great  importance.  The 
planning  of  rural  villages  and  country  towns  is 
almost  as  important  as  that  of  the  more  populous 
areas,  and  for  this  purpose  it  seems  to  me  that  the 
county  council  would  be  a  better  agency  to\(Linder- 
take  the  work  than  the  scattered  and  less  aiithori- 
tative  rural  councils.  Improvements  of  main  roads, 
establishment  of  building  lines  along  the  roads  and 
country  lanes,  and  the  definite  allocation  of  land 
for  open  spaces  are  some  of  the  matters  which  re- 
quire lu'gent  attention. 


PROFESSIONAL  MEN  AND  THE  WAR. 


FROM  T-SQUARE   TO    RIFLE. 

In  his  presidential  address  last  night  before  the 
Soiciety  of  Architects,  Mr.  Edwin  J.  Sadgrove. 
F.H.I.B.A.,  observed  that  architects  were  bearing  at 
least  as  heavy  a  burden  as  any  other  section  of  the 
community,  and  doing  it  cheerfully,  recognising 
that  the  nation's  first  business  was  to  w-in  its  way 
to  such  a  decisive  and  lasting  peace  as  would  pre- 
clude for  ever  the  possibility  of  another  upheaval. 
All  matters  of  professional  and  personal  interest 
were  being  made  sub.servient  to  that  end.  But  was 
it  certain  that  all,  and  especially  those  over  military 
age,  were  "  pulling  their  weight,"  and  were  there 
not  still  some  who  considered  it  degrading  to  their 
professional  dignity  to  get  away  temporarily  from 
tradition  and  divert  their  professional  abilities  and 
energies  into  other  and  more  immediately  urgent 
channels  for  the  good  of  the  national  interests  ? 
Even  if  their  efforts  only  resulted  in  the  release  of 
a  fighting  man,  or  the  keeping  of  a  civilian  off  the 
funds  of  war  relief  institutions,  it  was  something 
towards  the  sum  total  of  man  power. 

He  was  aware  that  many  architects  had  tried  un- 
successfully to  obtain  Government  employment  of 
any  kind  in  which  their  professiorial  services  might 
be  utilised  in  the  interests  of  the  country  at  the 
jn-esent  juncture.  There  was,  however,  still  some- 
thing to  be  said  for  the  man  who  did  not  wait  for 
opportunity,  but,  like  Napoleon,  made  it.  What  he 
wanted  to  emphasise  was  the  need  for  each  of  them, 
according  to  their  individual  capacity,  to  "  go  all 
out  "  for  the  end  in  view.  An  architect  was  no  less 
an  architect  because  he  had  temporarily  exchanged 
the  T-square  for  the  rifle,  and  the  same  argument 
held  good  in  other  forms  of  war  service,  and  tliew 
would  none  of  them  be  w^orse  architects  after  the 
war  for  having  had  their  outlook  widened  and  their 
views  on  some  matters  modified  or  enlarged  as  the 
case  might  be,  by  the  experiences  and  trials  through 
which  we  were  passing. 


XOVEMBER    17.     1910. 
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Sewage  Treatment  by  Aeration  and  Activation  :  The 
Development  of  the  Process.* 

By    GEORGE    T,    HAMMOND,    Engineer-in- Charge   of   the    Sewage   Experiment    Station, 
Bureau   of   Sewers,    Brooklyn. 


By  far  the  most  inteies-ting  development  in  methods 
of  treating  sewage  brouglu  foi-ward  in  recent  years  is 
that  known  as  activated  sludge,  a  name  invented  by 
Dr.  Gilbert  Fowler,  of  Manchester,  England,  to  describe 
a  process  which,  although  as  yet  within  the  range  of 
study  and  experimentation,  has  already  taken  its  place 
among  approved  methods  of  sewage  treatment,  and  pro- 
mises possibly  to  occupy  Uie  entire  field  if  the  problems 
I'onnected  with  it  can  bo  solved  by  a  more  extensive 
general  experience  in  its  application.  It  is  admitted 
that  there  are  still  many  things  to  be  learned  about 
it  and  difficulties  to  be  overcome,  but  it  may  be  said 
justly  that  it  gives  at  present  great  promise. 

It  is  the  purpose  of  tliis  pajier  to  present,  from  an 
engineer's  standpoint,  a  general  review  of  the  subject, 
and  point  out  the  progress  made  up  to  this  time  in 
a  bi-oad  manner. 

The  essential  feature  of  the  so-called  "  activated- 
sludge "  process  of  sewage  purification  is  the  artificial 
application  of  well-known  natural  biological  agencies, 
which,  in  the  presence  of  an  abundant  supply  of 
atmospheric  oxygen,  produce  biochemical  changes  in 
the  organic  matter  in  llio  sewage  and  reiuler  the 
sewage  ''  stable,"  or  iiica]>able  of  putrefactive  changes. 
This  result  is  obtained  by  the  biological  oxidation  of 
the  organic  impurities  wliich  are  decomposable.  The 
oxidising  bacteria  obtain  their  food  supply  and  the 
energy  employed  in  tluir  life  processes  from  the 
organic  material  in  the  sewage  which,  in  the  presence 
of  atmosplieric  oxygen,  ih<'y  rapidly  attack  and  oxidise. 

For  many  j-ears  the  principal  object  of  sanitary 
engineers  in  the  design  of  sewage  treatment  and  dis- 
230sal  plants  has  been  to  bring  together  in  the  most 
suitable  and  efficient  manner  the  decomposable  mate- 
rials, the  oxidising  bacteria,  and  an  abundant  air 
supply  for  the  bacteria. 

In  America  the  Massachusetts  State  Board  of  Health 
was  the  4)ioneer,  and  its  work  is  known  throughout 
the  world.  In  1890  this  board  published  a  special 
report,  in  w-iiich  are  described  <'Xiwriments  which  were 
begun  in  ISSS.  This  rejioit  is  generally  acknowledged 
as  the  starting  point  fimn  which  biological  methods 
«f  sewage  treatment  originate. 

It  can  be  demonstrated  that  the  biological  process 
of  sewage  treatment  is  essentially  the  same,  whether 
filter  beds,  sand  filters,  contact  filters,  percolating 
filters,  &c.,  are  used,  or  a  tank  in  which  sewage  is 
subjected  to  compressed  air  in  the  presence  of  activated 
sludge.  This  point  has  been  discussed  by  Mr.  O.  J. 
Wilkinson,  of  Manchester,  England,  who  shows  that, 
apart,  from  the  mere  added  effect  of  the  agitation 
caused  by  the  air  in  a  fillejji  tank,  aeration  of  sewage 
in  the  presence  of  activated  sludge  is  a  reversal  of 
the  well-known  methods  of  filtration  on  bacteria  beds. 

THE     REAL    PROBLEM. 

The  real  iiroblem  is  to  ascertain  the  most  economical 
method  of  applying  air  to  sewage,  with  maintenance 
of  complete  circulation  of  the  activated  sludge  with- 
out any  foiTnation  of  dead  banks  of  material,  to  repro- 
duce in  the  tank  thi'  changes  that  occur  in  a 
percolating  filter  bed. 

The  application  of  air  to  sewage  has  been  accom- 
plished by  various  designs  of  apparatus,  among  which 
.should  be  mentioned  the  method  of  employing  the 
flowing  stream  of  sewage  entering  the  tank  to  com- 
press the  air  used  in  the  treatment  and  apply  it  while 
flowing  and  under  pressure.  A  patent  covering  this 
method  was  granted  to  Cecil  C.  E.  Beddoes  by  the 
United  States  Patent  Office,  August  4,  1908.  It  is 
No.  895,229.  The  deeji  tank  of  Black  and  Phelps, 
developed  ■  at  Brooklyn,  New  York,  provided  with 
trellis  baffles  set  at  right  angle  to  the  flow,  and  the 
tank-aerator  with  slate  colloiders  of  Clark,  at  the 
Lawrence  Experimental  Station,  should  be  referred  to, 
as  well  as  the  activating  tank  of  Dr.  Gilbert  Fowler, 
which  was,  as  he  has  himself  freely  stated,  developed 
from  the  experimental  work  of  Clark,  seen  by  him  at 
Lawrence  in  1912. 

In  January,  1910,  the  Board  of  Estimate  and  Appor- 
tionment of  the  city  of  New  York  secured  the  pro- 
fessional services  of  Colonel  (now  General)  William  M. 

•  Paper  presented  at  the  anriual  convention  of  the  Aniericiin  Society 
of  Municipal  Improvements,  held  at  Newark,  N,,T.,  oo  October  11th. 


Black,  Corps  of  Engineers,  U.S.A.,  and  Professor 
Earle  B.  Phelps,  Professor  of  Chemistry,  Hygienic 
Laboratory,  United  States  Public  Health  Service, 
Washington,  D.C.,  to  conduct  for  the  guidance  of  the 
municipal  authorities  some  investigations  relative  to 
tile  problem  of  sewage  treatment  and  discharge  into 
the  local  waterways. 

In  connection  with  this  assignment,  Messrs.  Black 
and  Phelps  began  exjjeriments  in  February,  1910,  on 
sewage  treatment  by  means  of  forced  aeration  in 
tanks  at  tlie  Twenty-sixth  Ward  Sewage  Works  in 
Brooklyn. 

The  apparatus  used  by  Black  and  Phelps  consisted 
of  tanks  in  which  were  placed  laths  made  up  in  frames 
or  trellises  in  such  martner  tliat  the  interior  space  of 
the  tank  was  practically  filled  with  strips  of  wood, 
the  surfaces  of  which  were  about  1  in.  apart  in  every 
direction.  These  surfaces  were  made  as  extensive  as 
possible  for  the  residence  of  bacterial  growths.-  Com- 
pressed air  was  sujiplied  at  the  bottom  of  the  tank, 
which  was  filled  with  the  sewage  to  be  treated.  This 
plan  of  treatment  gave  remarkable  results,  which  were 
later  presented  in  a  report  to  the  Board  of  Estimate 
and  Apportionment  and  published  in  1911. 

These  experimenters  found  it  possible  to  reduce  the 
demand  of  the  sewage  for  oxygen  33  per  cent  to  50  per 
cent,  in  a  retention  period  of-  about  three  hours,  by 
using  about  two  volumes  of  air  per  volume  of  sewage 
and  to  obtain  a  higher  degree  of  purification  by  apply- 
ing more  air. 

The  Black  and  Phelps  experiments  were  about  the 
earliest  that  indicated  the  discovery  of  a  practicable 
and  successful  method  of  treating  sewage  by  com- 
pressed air. 

Aeration  experimental  work  received  a  new  impetus 
at  the  Lawrence  Experiment  Station  in  1911,  and  it 
was  while  visiting  this  station  in  1912  that  Dr.  Fowler 
saw  the  work  which  led  him  to  take  up  the  same  line 
of  study  on  his  return  to  England,  with  Messrs. 
Ai-dern  and  Lockett,  the  result,  of  which  was  the' 
activated-sludgo  process.  In  these  studies  "  it  was 
<>stablished  that  a  well-nitrified  effluent  could  be 
obtained  by  six  hours'  aeration  of  Manchester  sewage 
in  intimate  contact  with  one-fourth  of  its  volume  of 
activated  sludge." 

Progress  with  the  new  method' in  England  has  been 
checked  by  the  war,  but  studies  are  being  made  for 
several  institutions.  At  Worcester,  half  of  the  sewage 
of  the  city  is  under  contract  to  be  treated  by  this 
method,  and  at  present  about  1,000,000  gallons  of 
sewage  a  day  are  being  treated  under  this  contract, 
which  provides  that  not  more  than  four  parts  of  sus- 
pended matter  jier  100,000  of  sewage  shall  be  present 
in  the  effluent,  and  that  it  shall  bo  non-putrefactive. 
These  conditions  ar<-  being  successfully  complied  with. 
Following  the  work  at  Manchester  of  Messrs.  ArdeiTi. 
and  Lockett,  the  process  was  succes.sfully  tried  at 
Salford  on  a  larger  scale,  making  use  of  the  existing 
roughing  filter  beds. 

The  reports  of  the  English  experimenters  were 
received  with  great  interest  in  America.  The  writer's 
attention  was  called  to  the  paper  of  Ardei-n  and 
Lockett  by  Mr.  W.  L.  Stevenson,  of  Philadelphia,  and 
by  Prof.  Earle  B.  Phelps,  late  in  the  autumn  of  1914. 
Meanwhile,  Mr.  H.  C.  McRae,  of  Baltimore,  had 
become  informed  of  these  reports  and  had  com- 
municated them  to  Mr.  Leslie  C.  Frank,  of  the  United 
States  Public  Health  Service.  At  about  the  same  time 
Mr.  T.^  Chalkley  Hatton,  chief  engineer,  Milwaukee, 
Wis.,  Sewerage  Commission,  had  got  into  touch  with 
Dr.  Fowler  and  secured  his  co-operation  in  conducting 
experiments  at  Milwaukee. 

The  first  work  of  which  the  writer  has  knowledge 
was,  however,  conducted  by  Prof.  Edward  Bartow,  at 
Urbana,  111.,  who  staited  his  aerating  tank  November 
21,  1914,  at  Lawrence,  Mass.  Mr.  H.  W.  Clark 
started  an  aotivated-sludg©  tank  in  February,  1915. 
Early  in  March,  1915,  experiments  were  commenced 
at  Baltimore,  Milwaukee,  and  Brooklyn  ;  at  Chicago, 
by  the  sanitai-y  district,  in  May ;  at  Regina,  Sas- 
katchewan, Canada,  May  18th ;  Houston,  Texas,  began 
experiments  in  September. 

For  the  purpose  of  presenting  the  progress  of  the 
method    in    this   paper,    the  latest   available    informa- 
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tion  has  been  obtauied  Irom  nearly  all  American 
plants  where  it-  is  being  studied.  Most  of  these  plants 
liave  been  visited  by  the  writer  since  the  beginning  of 
the  present  year.  Before  presenting  this  data  it  may, 
perhaps,  beproper  to  give  an  account  of  the  author's 
aeration  and  activated  sludge  work  at  the  Brooklyn, 
Xew  York,   Sewage  E.xperimental  Station. 

EXPEBIMEN'TAL  WORK  AT  BROOKLYN. 

Before  designing  the  plant  all  of  the  principal 
sewage  disposal  plants  in  America  and  Eui-ope  were 
visited. 

The  plant  was  put  into  service  in  the  autumn  of 
I'Jia,  and  has  continued  in  operation  to  the  present 
time.  The  study  of  every  standard  form  of  sewage 
treatment  was  provided  for. 

One  of  tlie  principal  objects  in  the  design  was  to 
(■arry  forward  to  a  conclusion  the  work  of  Messrs. 
rheips  and  Black,  formerly  done  at  the  location  of 
this  plant.  For  this  purpose  an  aerator  tank  and 
settling  tank,  following  the  design  used  by  these 
investigators,  were  installed,  and  a  compressor  of  ample 
capacity  provided.  The  tank  was  12  ft.  in  diameter 
and  25  ft.  8  in.  deep.  .Compressed  air  was  supplied  by 
means  of  a  pipe-grid  cojisisting  of  J-in.  iron  pipes 
arranged  in  five  circles,  connected  by  a  cross  of  1^-in. 
pipe,  througli  which  air  entered.  The  perforations 
were  on  top  of  the  ijipe  as  it  lay,  and  were  iV-in. 
holes,  (3  in.  on  centres.  This  grid,  or  grill,  was  placed 
im  7^  in.  of  broken  stone  in  the  bottom  of  the  tank 
and  covered  by  a  like  amount  of  the  same  broken 
stone,  passing  a  2-in.  ring,  but  retained  by  a  1-in. 
ling.  It  has  given  satisfaction  through  three  years 
of  service,  but  is  beginning  to  need  cleaning  at  the 
jut'sent  time. 

One  iraportaiu  feature  of  this  tank  was  the  deflector 
discs,  of  which  there  were  nine,  sliaped  not  unlike 
wheels,  with  a  trellis-work  'between  the  spokes.  A 
supporting  4-in.  vertical  pipe  passed  through  all  of 
llie  hubs  of  these  discs.  The  surface  of  eacli  was 
horizontal,  and  occupied  the  entire  cross-section  of  the 
lank,  whicli  was  thus  formed  int«  storey-like  compart- 
ments coinnuuiicating  tlirough  the  trellis-W'ork  above 
referred  to.  They  were  designed  to  give  a  residence 
to  bacterial  growths,  and  to  tlefiect  (he  downward  flow 
of  sewage  entering  at  the  toil  of  the  tank,  and  to 
prevent  downward  streaming,  and  eqiwlise  and  give  a 
sinuous  motion  to  the  upward  flow  of  air. 

The  sewage  entered  tliis  tank  from  a  measuring  and 
quieting  tank,  and  could  be  studied  either  on  the 
continuous-flow  plan,  for  which  it  was  originally 
designed,   or  on   the  fiU-and-draw   plan. 

The  effluent  passed  to  a  secondary  settling  tank, 
liuni  which  it  passed  to  "tlie  sewer. 

Oj>eration  of  this  unit  in  1914,  after,  some  pi<- 
liminary  experiments, . gave  the  following  result: — 

Taxk  Aekatok  Operation-  on-  C'idntinuods  Plow  Pi.a.\'. 

Average  restilts  for  June,  July,  August  and  September,  1914. 

(fart  per  1,OuO,OijO,  except  as  otherwise  designated.) 

Period  of  reteution  in  tank  ai-i-ator,  2t-  hours ;    amount  of  crudo 

sewage  treated  in  24  hours,  16,000  gallons  ;  air  applied,  2-3  cub.  ft.  per 

gallon.    Settlement  period  in  tank  No.  1,  3  hours  12  minutes. 

Crude      Tank     ^eUlmg 
sewage,  aeratjr.    ^     , 

Settling  matter  (c.c.  per  litre) -l-.',  6-4  0-2 

Total  suspended  solids     164.  103-  W 

VolatUe  suspended  solids  ...      ISfi-  79-  3iJ 

Total  oxygen  consumed  o&'  '^^  2'j- 

Dissolved  oxygen  consumeil  37*  27*  22' 

Total  dissolved  oxygen '   M  i'l  M 

Dissolved  oxygen  demand         191'  .')5-  31- 

Relative  staljility  (percentage)  undiluted   ...  2*  .43*  S4- 

Do.    diluted  1-10  with  disiilled  water      ...        35-  M-  lOu- 

On  October  1st  the  quantity  of  air  was  reduced  one- 
lialf,  and  under  this  condition  the  relative  stability  of 
tile  undiluted  effluent  fell  to  59  per  cent. 

The  stability  percentage  is  based  on  the  ratio  of 
a\ailable  oxygen  to  oxygen  required  to  produce  com- 
plete stability  at  20  deg.  Cent,  in  twenty  days.  The 
method  is  tliat   advocated  by  Prof.   Earle  B.   Phelps. 

In  March.  1915.  some  slight  changes  liaving  been 
made  in  the  tank,  operation  was  started  on  the 
activated  sludge  method  mi  the  fiU-^nd-draw  plan  of 
operation.  The  accumulation  of  sludge  was  sufficient 
by  the  middle  of  May,  but  regular  operation,  under 
lest  coiiditiuns,  w-as  not  started  until  June  1st. 

Tlie  cycle  began  with  a  period  of  sedimentation  of 
about  one  hour,  during  which  air  was  shut  off.  followe<l 
by  a  period  of  discharge  of  one  and  a-half  hours. 
KefiUing  the  tank  tlien  began,  and  air  was  turned  on. 
This  continued  one  and  a-half  hours  ;  aeration  was  then 
continued  until  tlie  cycle  began  again,  a  period  of 
aeration  of  twenty  liours.  Air  was  measured  by  a 
\entiii-i  meter.  Botli  influent  and  effluent  sewages 
wei-c  measured. 

.Vs    will    be   seen    liy    tliv   accompanying   Talilc   2.    ;i 


good  effluent  was  obtained  on  the  fill-and-draw  method, 
after  five  hours'  aeration,  with  seven  volumes  of  air 
per  volume  of  sewage.  This  may  be  compared  with 
the  work  of  the  tank  aerator  in  1914,  under  the  con- 
tinuous-flow nietliod  of  aeration,  in  which  the  activated 
sludge  was  not  retained  in  the  tank,  w-ith  about  nine 
volumes  of  air  and  twenty-four  hours'  aeration,  and 
also  witli  about  eigliteeii  'volumes  of  air  in  the  same 
[leriod  of  aeration. 

Experiments  were  also  successfully  made  with \ the 
continuous-flow  jilaii  of  o]X'ration,  but  tlie  character  of 
the  results  was  about  the  same  as  shown  by  the  fore- 
going table  on  an  eight-hour  retention  period.  These 
experiments  have  not  yet  been  completed,  and  are 
in  progress.  » 

During  tlie  present  year  the  object  has  been  to 
remove  the  sliidge-foitning  materials  fixim  the  sewage 
by  means  of  tanks,  or  by  screening  before  treatment, 
and  to  see  if  the  sludge  itself  cannot  'oe  activated; 
also,  how  much  it  can  be  reduced  by  continued 
aeration.  A  series  of  tanks  seems  necessary  for  this, 
and  it  seems  ])OSsible  to  reduce  materially  the  volume 
of  tile  sludge  by  aeration,  accompanied  by  a  constant 
i-emo\al  of  free  water.  Tliis  work  has  been  much 
interrupted  by  the  need  of  repairs  to  tanks  and  power 
jilant,  our  plant  now-  liaving  been  operated  three 
years,  and  having  been  only  a  temporary  structure  in 
the  beginning.  Another  year's  w-ork  will  probably  be 
necessary,  and  extensive  repairs,  in  order  that  we  may 
complete  our  activated-sludge  experiments  now  pro- 
jected. We  halve  found  that  nur  Rienscli-Wurl  sci-eens, 
witli  the  coaise  aperture  of  5/64  in.,  are  too  fine  to 
use  before  activation  ;  jirobably  g  in.  would  be  fine 
enougli,  and  ],  in.  might  Ije  better. 

LAW'REXCE     EXPERIMENTS. 

Besides  tlie  data  obtained  at  the  Brooklyn  Sewage 
E.xperiment  Station,  the 'author  has  been  able  to  secure 
recent  information  from  nearly  all  of  the  principal 
jilants  doing  experimental  work  on  activated  sludge. 
The  Lawrence,  Mass.,  Experiment  Station  reports 
that  it  is  continuing  the  work  originally  started  several 
years  ago  witli  the  Lawrence  aerating  tank,  and  is 
studying  activated  sludgt-.  Mr.  H.  W.  ClaA,  chemist 
and  director,  stales  that  both  methods  give  stable 
effluents,  generally  speaking,  the  Lawrence  tanli 
method  requiring  generally  more  time  but  less  air, 
the  activated  sludge  effluent  being  the  clearer  of  the 
two.  He  considers  that  the  governing  factore  in  the 
success  of  the  activated-sludge  process  are:  Cost  of 
power  for  supplying  the  air,  and  a  sewage  that  readily 
yields  to  the  treatment  ;  and 'concludes  that  it  is  not 
impossible  that  certain  sewages  cannot  be  purifie<l  in 
this  manner. 

TUE    CLEVELAND    .PLANT. 

The  jilaiil  at  Cleveland.  Ohio,  was  designed  to  treat 
1  .dOO.CMJO  gallons  of  sewage  per  day,  witli  two  hours' 
aeration  of  'the  sewage  and  about  tw-o  hours  of  the 
settled  out  .sludge,  before  its  return  to  the  entering 
sewage.  The  experimental  work  at  this  plant,  while 
of  great  interest,  has  not  yet  i-eaclied  a  proper  stage 
for  publication.  Air  is  supplied  with  porous  plates, 
whicli,  the  author  understands,  have  been  fairly  satis- 
factory. _  Experiments  are  being  made  with  aeration 
for  the  further  reduction  of  the  surplus  sludge  that 
seem  \-ery  promising. 
Tablk  2.— RERiir.TS  op  Sewaok  Aeration  on  thk  Fill  axb  Dkaw 

PL.tN. 

(Parts  per  l.OOO.OOti.) 

Crude  Hours  after  refill. 

Month.  sewage.  0  2  5  2" 

Suspended  solids — 

June ISO  3,1  24  20  14 

July     147  21  12  8  14 

August  154  24  12  9  6 

Dissolved  oxygen — 


1-0 


0-4 


Relative  stability- 
June    

.luly      


July    

August 

Nitrite — 

June 

July     

August  

Nitrate — 
June 

July    

August  

Volume  of  air  per 
of  sewage  ... 


D-U 

0-07 
0  07 

0-411 
■  0-25 
012 

1-50 
0-53 
0-6(i 

II  OH 

11-111 

0-10 

1-20 
0-.i.i 
0-55 

7-30 
2-80 
2-80 

3-50 

7-00 

24-55 

At  Champaign,  111.,  a  very  interesting  plant  is 
operating.  This  plant  is  under  the  direction  of  Prof. 
Ivhvard   Harlow,   of  Illinois  "Water  Survey. 
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It  will  be  i-ecalled  that  Pi-of.  Bartow  was  the  first 
-American  to  start  txpeviDifiits  witli  activiiteil  sludge 
after  the  Englisli  expti iments  were  publislied,  whicli 
he  did  ai  Xoveiuber,  1911.  The  results  obtained  by 
diiiu  in  treating  sewage  by  this  method  liave  been  very 
gratifying.  Tlie  present  ijlanl  has  not  been  very  long 
in  operation  —  about  thiw  months.  The  dissolved 
<>.\ygen  determinatit'Us  show  from  1  to  9  parts  per 
l,tK)0,lX)0,  and  stability  with  inethylene  blue  lasting 
from  five  to  fifteen  days  and  longer.  From  1'5  cub.  ft. 
to  3  cub.  ft.  of  air  p<T  gallon  lias  been  applied  by 
nutans  of  poi-ous  plate  distributors.  The  former  figure 
is  found,  to  be  sufficient.  Sludge  drying  cjn  Imhoff 
drying  beds  has  not  bei-n  a  success. 
(To  he  concluded.) 


MAIN  ROAD  MAINTENANCE  IN  KENT. 


COUNTY    SURVEYOR'S    ANNUAL    REPORT. 

.Mr.  11.  T.  Cliapiuan,  the  county  survvyur  nf  Kent, 
-lates  in  his  report  for  the  year  ended  March  last  tliat 
the  actual  e.xpendituri'  upon  maintenance,  tai-paint- 
ing.  and  improvement  work  carried  out  during  that 
jieriod  in  connection  with  the  600^  miles  of  main  roads 
under  liis  supervision  was  i'123,011.  Various  credits, 
liowever,  including  a  sum  of  £13,013  received  from  the 
Uoad  Board,  bring  the  nett  expeiulituie  iluwii  to 
C  1(14. (543,   which  equals   CI 742  jH-r  mile. 

Tile  total  expenditure  u|)on  tar-paiiiting.  widening, 
keibing.  channelling,  paving,  drainage  and  impiovt-il 
surfacing  work  was  £3".').')(1,  as  compaivd  witli  t;")4.()37 
ill  the  previous  year.  llie  cost  represents  tO'/.'i  pel 
mile,  against  i:9T0  in  1914-15. 

The  total  cost  of  tar-painting  carriageways  amouiilid 
to  L-24,278  2s.  C^d.,  73li,lS8  g^lons  of  tar  having  U-eti 
used,  and  the  area  treated  being  appivximately 
3.7.")0,H(J(J  super,  yds. 

There  was  also  7,003  gallon.s  of  tai  iis^d  in  the 
rc|iairing  of  footpaths. 

Tile  payments  for  tar  lepresentisl  Lil,333  Ills,  4d., 
the  average  price  paid  per  gallon  being  2  9d. 

To  the  urban  authoriti<-s  the  coiinty  paid  t><.7iS7  7s. 
for  the  lai-painting  of  l.."i41.09H  super,  yds.  of  caniag<- 
ways.  T"ar-[)ainting  proper  therefore  cost  t-lie  county 
council  during  the  year   C33,0()r). 

During  the  year  249^  tons  of  pitch  and  371i,lons 
of  bitumen  were  used  as  a  matri.x  for  binding  granite 
luacailam  and  the  preparation  of  "  carpeting  "  mate- 
rial. In  addition  to  the  foregoing,  30(1  tons  9  cwt.  of 
prepared  asphalt  "carpeting"  material  were  laid. 
The  value  of  the  pitch  used  in  the  fowgoing  work 
was  over  C343.  and  of  bitumen  over  .tl,757  ;  the 
prepared  carpeting  material  cost  nearly  £733.  making 
a  total  of  £2,834  for  this  class  of  material. 

A  table  in  the  report  shows  that  the  total  quantity 
of  material  used  ujion  the  roads  under  direct  control 
was  519,355  tons  or  yards.  This  is  a  decrease  of 
44.049  tons  or  yards  upon,  the  previous  year,  and 
33,185  tons  or  yaixls  below  the  average  of  the  pixK-etling 
five  years.  '  , 

The  average  price  per  ton  for  granite  macadam, 
exclusive  of  haulage,  was  I3.s.  o'27d.,  as  compared  with 
lis.  o  47d.  in  the  previous  vear,  this  being  an  increase 
of  is.  IVSd. 

The  sum  of  £1,713  has  been  charged  against  the 
year's  working  as  depreciation  upon  land,  buildings, 
plant  and  tools,  and  is  made  up  as  follows  :  One-fiftieth 
on  land  and  buildings,  one-tenth  upon  rollers,  motors, 
trucks,  &c.  This  deprec-iation  represents  a  charge  of 
C2'8  per  mile. 

During  the  year  two  ^-ton  compound  steam  rollers, 
with  scarifiers  attached,  were  purchased  at  a  cost  of 
£981,  and  three  petrol  motor  lorries  at  a  cost  of  £2,275. 
The  rolling  and  haulage  jilant  now  consists  of  twelve 
rollers,  four  petrol  motui  loiTies,  and  seventeen  steam 
tractors.  The  twelve  rollers  were  standing  an  average 
of  twenty-one  days  each,  and  the  seventeen  heavy 
sieam  motors  an  average  of  forty-nine  days  each. 

The  average  daily  cost  of  working  a  steam  roller, 
including  repairs,  coal,  oil,  waste,  scarifying  tynes, 
insurance,  driver  and  attendant,  is  21s.  9d.  ;  that  of 
a  steam  motor,  including  all  charges,  £1  9s.  8d.  ;  and 
that  of  a  petrol  heavy  motor  £1  lis. 

The  total  cost  of  haulage  during  the  year  amounted 
to  £17,640,  of  which  £11,044  was  in  resjicct  of  hired 
leaiiJ  labour  and  mechanical  haulage. 

CESERAL  ODSEUVATIONS. 

The  weather  condition-  during  the  autumn  of  1915 
and  the  succeeding  winter  months  were  most  trying  to 
the    roads,    and    the   result    of    the     previous   twelve 


months'    t rathe     became,    in    many    cases,    only    too 
appaivnt. 

The  work  of  road  maintenance  and  repai..-  was 
exceptionally  difficult  owing  to  diminished  supplies  of 
material  and  shoitagi-  of  labour  consequent  on  the  war. 
The  c«traordinary  amount  of  heavy  and  destructive 
traffic  placed  on  the  most  important  main  roads  by 
naval,  military,  and  munitions  operations  caused  very 
serious  deterioration,  which  became  impossible  to 
jirevent,  and  the  effect  of  which  is  becoming 
cumulative.  In  this  connection  Mr.  Chapman  says  ; 
"  To  keep  up  our  roads  to  the  standard  to  which  the 
Kent  roads  have  been  and  should  be  maintained 
necessitates  more  labour  and  materials  than  they  have 
reoeivetl  during  the  past  year,  and  it  will,  under  the 
most  favourable  conditions,  take  several  years  and 
very  greatly  incivased  expenditure  to  restore  them  to 
that  condition.  The  local  materials  of  the  county,  if 
suitably  treated  with  pitch  and  tar  for  strengthening 
purposes  and  bitumen  for  surfacing,  can  be  very 
extensively  Used  for  reconstructing  roads  now  surfaced 
with  water-bound  granite,  which  material  is  admittedly 
unsuitable  and  uneconomical  for  the  class  of  traffic 
now  using  a  large  mileage  of  our  main  roads.  Many 
much  needed  and  necessary  improvements,  including 
slreiigthening  and  widening  of  carriageways,  subsoil, 
and  surface-water  drainage,  have  of  necessity  been 
deferred.  Widenings,  improvement  of  turns,  kerbirig, 
channelling,  and  making-up  of  footpaths,  which  were 
being  I'an-ied  out  so  extensively  prior  to  the  war,  have 
liccii   put   oil  until   a  ninff  convenient   time." 


MOTOR  OMNIBUSES  ON  COUNTRY  ROADS. 

RURAL    COUNCIL'S    SUCCESSFUL    CLAIM. 

.\  case  of  roiisideiable  importance  to  highway 
authorities  was  decided  before  Mr.  Justice  Sajtkey 
ill  the  Court  of  King's  Bench  oai  Wednesday,  when 
I  lie  .■Vbingdoii  Rural  Distriet  Couneil  were  awarded 
CIlTid  as  expenses  incurred  in  repairs  to  Foxcombc 
llill-ioad  and  Wootton-road,  between  Oxford  and 
.Xbingdoii,  beeaii.se  of  damage  done  by  the  excessive 
weight  a.nd  extraordinary  traffie  of  motor  omnibu.ses 
belonging  to  the  City  of  Oxford  Eleetrir  Tiajiiways, 
Limited, 

The    defeihlaiiU    deiiicd    tliat    they    had    subjected 

I  lie  roads  to  excessive  weight  or  extraprdinary  traffic, 
or  bad  eaiised  any  damage  to  the  roads.,  and  they 
alleged -that  the  louds  had  itot  been  properly  niaiii- 
tained   and   repaired.  .     - 

In  giving  judgnieiit  (.the  Times  reiports),  Mr.  Justice 
Sankey  said  that,  wlietber  particular  traffic  was  ex- 
traordinary traffic  mustr  be  a  pure  question  of  fact 
in  each  ea.se.  Counsel  for  the  defendants  said  that 
this  was  the  first  ca.se  in  whicli  it  had  been  souglit 
to  make  the  owners  of  motor  omnibuses  liable  for 
extraordinary  expenses  on  the  ground  that  such 
traffic  was  exlrnordinary  traffic.  He  (his  lordship) 
thought  that  statement  did  not  advance  the  solution 
of  the  jiroblem,  which  depended  ou  the  circtrni- 
staiices  in  which  the  omnibuses  ran  over  the  road, 
(in  some  roads,  like  tlie  Strand,  motor  omnibuses 
weiv  not  extra/ordinary  traffic;  on  other  roads  one 
was  .ju.st  as  likely  to  meet  a  mastodon  as  a  motor 
omnibus,  and  in  suefi  .ease  it  could  not  be  said  that 
the  lunning  of  a  motor  omnibus  along  the  road  was 
ordinary  traffic.  The  defendants'  omnibuses  were 
iiiuch  heavier  than  luny  of  the  traffic  in  the  roads  in 
question  before  the  advent  of  the  motor-omnibuses, 
and  a  census  of  the  traffic  which  was  taken  from 
Septemljer  28  to  October  4.  1915,  showed  the  vast 
pre[)onderance  of  the  omnibuses  over  any  other 
motor  traffic  of  comjjarable  weiglit  along  the  roads, 
then!  Iming  135  omnibuses,  against  eleven  covered 
motor  vans,  eight  motor  lorries,  and  two  traction 
engines  with  trailers.  Counsel  for  the  defendants 
said  that  the  question  was  whether  a  service  of 
omnibuses  run  to  serve  the  needs  of  a  district  eottld 
be  extiaordinary  traffic.  He  (his  lordship)  was 
unable  to  see,  how  tlie  demand  of  a  district  for  traffic 
which  was  extraordinary  could  turn  that  traffic  into 
ordinary  traffic,  although  the  traffic  might  be  neces- 
sary traffic,  and  might  in  the  future  become  ordinary 
traffic.  The  only  thing,  however,  which  he  had  to 
consider   was   the  present  traffic  over  the  roads   as 

II  ley  were  at  the  present  tim&.  He  came  to  the  con- 
clusion that  the  traffic  in  question  was  extraordinary 
traffic,  and  that  the  roads  ha,d  been  properly  kepf 
up.  and  that  the  |ilaintiffs  had  incurred  extraordi- 
nary expenses  to  tlie  amount  ol  £350  in  repairing 
the  roads. 
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TOWN   PLANNING  OF   GREATER    LONDON   AFTER 
THE  WAR. 

At  University  College,  Gower-street,  W.C.,  on 
Tuesday  oi  last'  week.  Prof.  S.  D.  Adshead  delivered 
the  first  of  a  series  of  six  lectures  on  the  above 
siibject. 

In  taking  .a  comprehensive  view  of  city  extension, 
said  the  lectiurer,  one  of  the  problems  with  which  we 
were  faced  y^as  that  of  facilitating  and  guiding  the 
movements  of  populations  brought  about  by  the 
vast  improvements  in  passenger  transit  recently 
introduced.  There  was  proceeding  to-day  around 
London  a  constant  building  xip  of  new  suburbs,  and 
the  success  and  rapid  development  of  these  de- 
pended, among  other  things  of  minor  importance,, 
upon  their  accessibility,  and  in  the  case  of  suburlis 
for  the  midd-e  class  upon  the  care  with  which  they 
were  developed  and  the  natural  amenities  which 
they  enjoyed.  For  our  diurnal  journeys  between 
suburb  and  town  we  had  steam  and  electric  trains, 
trams  and  motor  'buses.  Each  of  these  bad  its 
part  to  play,  and  each  in  a  well-regulated  system 
should  have  its  separate  and  distinct  part  to  play. 
■  Competitions  ishoiuld  be  conrverted  into  collabora- 
tion, and  icoliaboration  should  be  the  keynote  of 
every  system  of  transport  projected  in  the  fntnje. 

"Having  provided  tire  residents  in  Greater  London 
with  a  system  of  electrified  lines  over  which  will 
iim  rapid  electric  ti'ains  wliereby  one  can  be  trans- 
ported to  within,  say,  two  minaites'  walk  of  any  posi- 
tion in  the  central  area,  the  next  important  problem 
concerns  the  way  in  whicli  this  is  ijut  into  effect. 
With  an  electric  sei-vice  threading  Greater  London 
in  -every  direction,  unless  newly  constructed  lines 
are  controlled  more  effectively  than  railway  lines 
have  been  in  the  past,  I  mean  in  the  method  of  con- 
structing tile  line  so  as  to  avoid  level  crossings  and 
ugly  embankments,  what  remains  of  the  existing 
beautiful  stretches  of  opeji  country,  and  opportuni- 
ties tor  the  natural  spread  of  suburban  areas,  will 
irretrievably  h©  lost.  Town  planning  should  not 
only  precede  road  construction,  but  also  it  should 
precede  railway  plotting,  .ajid,  desirable  areas 
for  new  developments  having  been  decided  upon, 
railways  may  be  made  to  pass  through  them  or 
alongside  O'f  them,  but  always  in  tub©  or  cutting. 

"  Another  problem  which  is  continually  met  with 
in  the  planning  of  city  extension  is  how  to  deal 
with  old  plapes  of  historic  interest  that  lie  in  the 
route  of  progression.  Within  10  miles  of  Charing 
Cross  there  are  numerous  old  places,  of  historic 
imiportance,  of  great  beauty,  and  priceless  interest. 
They  are  being  rapidly  absorbed,  defaced,  recon- 
structed, and  swept  away  to  give  place  to  street 
widenings,  a  more  modern  type  of  building,  and 
what  may  be  described  as  every  kind  of  economic 
convenience,  to  the  loss  of  more  intangibly,  but  at 
the  same  time  very  real,  assets.  .  .  . 

"  In  my  own  recoillectlon  Barnes  was  a  perfectly 
delightful  village ;  now  the  greater  part  of  it  has 
vanished,  and  the  rest  threatens  rapidly  to  disap- 
pear. Had  there  been  a  town  plan- made  for  Barnes 
about  thirty  years  ago,  New  Barnes  could  have  been 
planned  in  open  fields,  and  made  a  reaMy  fine  place, 
instead  of  the  topsy-.turvy  collection  of  the  worst 
specimens  of  modern  architecture  to  be.  found  any- 
where. A  village  street  -carefully  iireserved  and 
restored  would  have  been  -a  valuable  asset  to  the 
newer   town,   acquired   without   any   outlay. 

"  Other  places  on  the  river,  like  Chelsea,  Chis- 
wick,  MoTtlake,  Strand-on-the-Green,  and  Kew, 
I-sleworth,  and  Twickenham,  are  similarly  threatened, 
and  delightful  spots  like  Mitcham,  Morden,  Edgwar-e, 
and  Eltham  have  also  a  -distressing  outlook.  It  is 
;l  great  problem  as  to  whether  such  iilaces  should 
be  saved.  In  my  own  view  main  roa-ds  should  be 
planned  so  -as  to  avoid  intersecting  such  places, 
and  new  stations  should  be  decided  upon  ...  so 
that  the  main  -approach  from  the  new  development 
is  not  through  one  of  these  old  hamlets.  ...  As  far 
as  possible  they  should  be  1-eft  in  the  lurch,  or,  as 
the  Americans  say,  '  side-stepped.'  iThe  Germans, 
whose  appreciation  of  other  people's  artistic  trea- 
sures is  buA  too  well  known,  are  singularly  alive  to 
their  value  when  they  are  their  own.  In  rapidly 
developing  German  towns  like  Cologne  and  Frank- 
furt the  old  mediasv-al  centre  has  been  left  intact, 
and  carefully  restored  and  preserved.  To  destroy 
the  river  front  of  The  Mall,  Chiswick.  or  the  Village 
Green   at   Mitcham,   would    be   an   unpardonable   sin 


which      future  ■    generations      would      everlastingly 
deplore. 

PLANNING    OF     MAIN     ROADS. 

"  Then  there  is  the  problem  of  the  planning  of 
and  treatment  of  main  roads  where  they  pass* 
tlinough  existing  or  prospective  residential  areas.  I 
am  not  one  of  those  who  contend  that  by-pass  roads 
should  be  con^tnioted  aro-und  every  nucleus.  It  is 
my  viefw  that  main  roads,  if  projierly  constructed, 
are  b6.?.t  planned  when  taken  through  the  centres  of 
towns.  Drivers  of  vehiicles  like  to  go  through 
towns,  -and  moto.rists  after  a  5-m;le  or  10-mile  unin- 
terrupted run  have  no  objeotion  to  .a  redilotion  of 
speed.  The  essential  thin-g  to  be  remembered  in 
planning  such  areas  is  that,  where  there  are  shops, 
there  shouid  be  .at  least  80  ft.  between  the  buildings 
and  a  50-ft.  roadway,  and  in  the  interest  of  residents, 
where  the  approach  is  through  a  residential  area, 
there  .should,  wh-enever  possible,  l>e  an  intervening 
grass  space  l>etween  the  road  and  the  garden  fence  of 
at  least  50  ft.— 100  ft.  is  better  where  possible. 
There  are  many  .such  roads  near  London.  A  typical 
one  is  at  Totteridge,  and  there  is  also  a  good  ex- 
ample -at  Orchard-place,  near  Old  Oak,  East  Acton. 
The  application  of  this  principle  can,  of  course,  only 
be  expected  to  apply  in  the  case  of  main  arterial 
and  ciroimifere-ntial  roads,  and  in  such  cases,  where 
possible,  there  should  be  -a  subsidiary  service  road 
of  16  ft.,  with  or  without  a  path  on  either  side. 

"  Finally,  there  is  the  problem  of  whether  we 
ought  to  take  main  roads  through  parks  and  public 
open  spaces.  As  a  principle  I  would  say  '  No,' 
but  in  practice  we  should  have  no  hesitation  in 
doing  so  if  by  so  doing  a  greatly  improved  route  is 
obt-amed,  and  where  the  open  space  traversed  is  on 
such  a  scale  that  the  actual  loss  of  ground  is  imma- 
terial, or  can  be  made  up  by  acquiring  additional 
land  on.  one  of  its  boundaries.  One  can  sympathise 
with  tho.se  who  would  have  our  open  spaces  un- 
touched under  any  circumstances,  but  there  is  such 
a  thing  as  holding  to  a  principle  until  it  becomes 
a  fetish.  One  cannot  lay  down  in  regard  tO'  this 
principles  that  will  withstand  universal  application 
— each  case  must  be  coaisidered  on  its  merits.  But 
in  regard  to  the  appearance  of  a  new  main  iioad,  let 
us  remember  that  it  can  be  made  a  very  majestic 
approach  to  a  town,  and  that  it  need  not  have  the 
appearance  of,  say.  High-street,  Brentford,  or 
Wiilesden-lane.  The  weU-known  Chestnut-avenue, 
Bushey  Park,  does  not,  to  my  mind,  disfigure  that 
royal  demesne." 

The  aipplication  of  town  planning  principles  in  a 
measure  worthy  of  the  great  capital  that  London 
was  needed  a  centralisation  of  -authority  such  ais 
did  not  -at  present  exisi^-.  Jealous  as  we  were,  and 
should  be,  of  -undue  iiAterference  with  local  inr 
terests,  we  must  appreciate  the  fact  that  Greater 
London  was  not  la  congeries  of  detached  villages, 
having  no  interest  in  one  another.  He  believed  there 
was  at  present  o-n  foot  a  strong  mo-vemerft  for  the 
establislijment  of  some  central  -authority  with  X'ower 
to  plan  and  finance  tlie  making  -of  main  roads  in  so 
far  as  the  interesrt-s'of  London  as  a  whole  were  con- 
cerned. We  should  all,  and  he  included  the  most 
consei-vative  -of  them,  suijport  this  movement ;  n-ay, 
more,  we  should  not  rest  until  tliere  had  been 
established  an  authority  which  could  deal  similarly 
with  -open  spaces  and  prospective  railways  in  the 
same  w-ay,  for  it  was  o-nly  by  the  exercise  of  broad 
views,  and  by  -considering  London's  future  in  a 
comprehensive  way  that  the  costly  mistakes  of  a 
century  oould  be  -avoided,  and  London  take  that 
place  in  the  Em,pitre  which  she  wsi-s  destined  to 
occaipy. 


Institution     of     Electrical     Engineers.  —  A     paper 

entitled  "  The  Parallel  Operation  ot  Electric  Power 
Stations"  will  be  read  by  Mr.  ,T.  S.  Peck,  m.i.e.e., 
at  a  meetmg  o£  this  body  on  Thursday  next,  the  23rd 
inst.     The  chair  will  be  taken  at  8  p.m. 

Banbury  Sewage  Scheme  Stopped. — A  Banbury 
sewage  sfli'.im-  lias  been  stopped  by  the  Ministry  of 
Munitions,  and  the  Thames  Conservancy  have  decided 
to  urge  that  ]iart  of  the  scheme  raiglit  proceed  to 
2irevent  further  pollution  of  the  river. 

City  of  London  Waste  Paper  Collection.— Since 
April  last  the  City  of  London  Corporation  have  made 
a  nett  profit  of  £5-87  by  the  sale  to  contractors  of  the 
waste  paper  from  the  street  and  dust  refuse  of  the 
City.  They  obtained  £2  15s.  per  ton  for  it,  as  against 
£1  17s.  6d.  last  year.  From  March  next  they  aie 
going  to  take  the  matter  in  hand  themselves. 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Coniributed.) 
Doe.s  it  not  show  that  the  general  public  are  now 
taking  a  considerable  interest  in  matter.^^  of  health 
when  we  find  that  a  recent  issue  of  C/iamhrr-'i'  Jnurnni 
contains  an  article  entitled,  "  Is  the  Hygienic 
Domestic  Dustbin  Impo.ssible  "  ?  But  is  the  writer 
of  that  article  aware  that  not  only  is  such  a  dustbin 
I>o~sible.  but  that  it  has  lieen  introduced  into  many 
towns  ?  Would  tie  be  surprised  to  hear  that  gal- 
vanised iron  dustbins  are  supiplied  to  householders 
in  many  towns  and  citic-  by  the  local  authority, 
and  that  the  bins  are  c'eared  and  di.^infected  regu- 
larly ? 

•  •  •  • 

Are  not  the  militarj-  authorities  to  be  congratulated 
on  the  choice  they  have  made  in  securing  the 
-services  of  .Mr.  H.  P.  JIaybury  -to  advise  them  on 
the  eon.struction  and  maiiftenamce  of  the  roads  at 
the  Front  in  France  ?  How  many  men  are  there 
in  this  country  who  have  had  such  uniqvie  oppor- 
tunities as  Mr.  Maybury  of  studying  the  practical 
and  theoretical  science  of  road  making?  Shall  we 
not  all  wish  him  a  safe  and  happy  return  to  this 
<-ountry  when  he  has  completed  his  work  "  over 
there,"  and  that  he  will  then  resume  the  duties  at 
the  Road  Board  which  he  had  been  carrying  out 
with  such   conspicuous  success  ? 

•  •  •  • 

Will  the  electric  supply  companies  throughout  the 
country  .succeed  in  their  appeals  to  the  Board  of 
Trade  Referees  with  reference  to  the  Excess  Profits 
Tax,  on  the  ground  that  they  are  entitled  to  special 
consideration  owing  to  tlie  limitation.,  and  restric- 
tions imposed  upon  them  by  Parliament  under  their 
respective  Acts  ?  Should  they  not  be  able  to  show 
that  the  return  on  the  capital  invested  has  given 
for  many  years  a  very  low  yield  ol  percentage,  and 
that  any  further  financial  burdens  imposed  on  them 
wil.l  tend  greatly  to  cripple  the  indu.stry  ? 

•  *  •  • 

Do  not  the  citizens  of  a  "  village  near  Bristol  " 
show  a  considerable  amount  of  patriotism  when  we 
read  in-  the  Brulol  Timf"  and  Mirror  that  a  party  of 
fhem  were  observed  the  other  day  busily 
engaged  in  road  repairs,  and  that  the  gang  con- 
sisted of  a  landowner,  a  banker,  a  director  of  a 
large  manufacturer,  a  farmer,  a  gardener,  a 
chauffeur,  and  a  clerk  .'  Was  it  not  rather  amusing 
al.so  that  the  writer  of  the  paragraph  proceeded  to 
criticise  their  dress,  which,  from  his  description,  did 


appear  to  be  slightly  incongruous  ?  Should  we  not, 
however,  excuse  these  patriotic  men  if  they  do  not 
possess  in  their  respective  '  wardroljes  a  navvy'.-> 
costuane  .'  Has  it  not  been  often  laid  down  that 
clothes  don't  make   the  man  ? 

■  •  •  • 

To  what  uses  are  all  the  offices  now  being 
feverishly  erected  in  the  dry  bottom  of  the  lake  in 
St.  James's  Park  going  to  be  applied  ?  Will  not 
London  soon  be  turned  into  a  huge  Government 
departmentiil  colony,  and  shall  we  be  saying  to  our- 
seVes  some  day,  "  If  commissions  and  committees 
are  going  to  win  this  war,  do  we  not  stand  a  very 
fair  chance  of  doing  so  "  ?  Is  it  a  fact  that  when  a 
war  is  really  (progressing  the  pen  is  mishtier  than 
the  sword  .' 

•  •  •  • 

Is  it  a.  fact  that  the  traffic  on  Fifth  Avenue,  at 
Forty-second  Street,  New  York,  is  the  heaviest  in 
the  world  ?.  Although  recent  statistics  sh^v  that 
1,149  vehicles  passed  this-  spot  in  an  hour,  the 
•weights  are  not  given,  and  it  is  more  than  possible 
that  the  weight  of  traffic  carried  on  the  dock  line 
of  streets  in  Liverpool  is  greater  than  that  claimed 
for  Fifth  Avenue.  Is  it  not  to  be  regretted  that  such 
Statistics  are  not  always  reduced  to  tons  per  yard 
width  per  hour,  or  day,  or  some  such  unit  which  can 
be  easily  compared  ?  When  we  read  that  the  traffic 
in  the  Strand  is  sometimes  900  vehicles  per  hour, 
and  in  the  Boulevard  de  Capucines  in  Paris  600  an 
hour,  does  this  convey  any  .real  meaning  as  to  the 
effect  of  such  traffic  on  the  surface  of  a  road  ? 

•  •  •  * 

Is  there  not  in  the  Emjineerxng  f/evirw  of  last 
month  an  excellent  article  by  Mr.  Noble  TwelvetreftS 
on  "  The  Maintenance  and  Improvement  of  Main 
Roads,"  in  which  he  reviews  several  of  the  annual 
reports  of  county  surveyors,  and  draws  attention  to 
the  serious  condition  of  the  roads  in  this  country, 
and  the  need  for  Govemmenit  action  to  prevent  the 
starving  of  our  highways  ?  Is  it  no't  a  fact  that,  if 
a  road  is  allowed  to  get  beyond  a  certain  condition 
of  disrepair,  the  amount  required  to  reconstruct  it 
will  he  immeasiu'ably  greater  than  that  which  would 
hiave  been  spent  in  keeping  it  in  repair  ?  Was  it 
not  an  evil  day  for  this  country  when  the  Govern- 
ment earmarked  this  very  necessary  expenditiu-e  in 
their  scheme  of    retreuchnient  ? 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


COUNCIL   MEETING. 

At  the  last  meeting  of  the  ooiuicdl  of  the  Institution 
of  Municipal  and  County  Engineers  it  was  resolved, 
on  the  recommendation  of  the  General  Purposes 
Committee,  that  the  Certificate  in  County  and  High- 
way Engineering  be  recognised  as  an  engineering 
qualification  under  by-law  (2)  ..section  (^)  for  .associ.ate 
membership  of  the  institution. 

Me.ssrs.  H.  E.  Folkes,  surveyor  to  the  Lye  and 
Woilescote  Urban  District  Council;  W.  J.  Earle. 
examining  draughtsman.  Public  Works  Department. 
Sydney.  iN.S.W. ;  W.  .lervis,  county  road  surveyor. 
East  Suffolk  Coimty  Council ;  W.  T.  Mansfield,  town 
engineer  and  town  clerk,  Darwin. Territory  (Northern). 
Australia;  and  F.  Thurlby,  sanitary  engineer  and 
surveyor,  Wortley  Rural  District  Council,  were 
elected  members;  and  Messrs.  W.  E.  Orchard, 
deputy  borough  surveyor,  Pembroke,  and  A.  Rahim, 
a.ssistant  civil  engineer.  Public  Works  Department. 
Punjab,  India,  associate  members  of  the  institution. 

The  council  .adopted  a  proposition  of  the  General 
Purposes  Committee  that  students  who  are  engaged 
in  .naval  or  military  duties,  or  on  work  connected 
with  the  war,  and  who  shall  become  ineligible  under 
by-law  3,  shall  be  retained  in  the  class  of  students 
for  such  time  as  the  council  shall  determine. 

Mr.  Thomas  Cole,  the  con.sultant  secretary,  w.as 
appointed  representative  on  the  Professional  Classes 
War  Relief  Council,  in  place  of  the  secreitary,  re- 
signed. 


Civil   Engineers  and   Parliamentary  Representation. 

—While  the  lcg.il  |.r.,;.-sion  had  200  :\Iembers  of 
Parliament,  civil  tiiginoLiing,  it  was  pointed  out  by 
Mr.  James  Glover,  at  a  meeting  of  the  Liverpool 
Engineering  Society  on  Wednesday,  was  without  a 
single  representaf  ivf  in  the  House  of  Commons. 
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SNOW  REMOVAL. 


COMBINED    HAND    PLOUCH    AND    SCRAPER. 

Ill  addition  tu  tlif  .-■uo\T<'leaiirig  appliuiiL-es  I'u 
vvliidi  reiereiioe  wa.s  made  in  last  week's  Survetor. 
the  Patent  Snowplough  Company,  Mytholinroyd. 
Yorlvs,  have  pljiced  on  tlie  maxket  the  iiand  plough 
and  scraper  illu.strated   below. 

Very  often  snow  talis  to  .such  a  slight  depth  that, 
althougli  it  is  a  source  of  danger  and  discomfort  to 
pedestrian.s,  it  is  not  worth  while  to  send  out  &  snow- 
plough.  This  hand  plough,  the  makers  state.  "  is  a 
simple  and  effective  maan,s  of  removing  light  snow 
orslu.sh.  undone  man  using-  it  can  do  the  work  of  three 


or  four  men  using  ordinary  scrapers."  It  is  so  con- 
structed that  the  seruiier  can  be  set  either  at  right 
angles  to  .the  handle,  for  use  as  an  ordinary  scraper, 
or  inclined  to  the  left  or  right  to  form  a  very  effec- 
tive hand  plough  for  other  scrapers.  But  as  a  snow- 
plough  the  man  using  it  prLShes  it  along  at  an  ordi- 
narv  wialking  pace,  and  the  snow  is  delivered  off  at 
theo'utward  end  of  the  blade.  The  three  positions 
are  obtained  by  removing  a  jnn.  placing  the  blade 
at  the  desired  ang'le,  and  replacing  the  pin. 

The  appliance  is  one  which  should  find  favour  with 
the  officials  of  towns  and  districts  in  which  women 
are  employed  on  the  roads. 

DUMPING    OF    SNOW   INTO    SEWER    MANHOLES. 

\t  the  last  convention  of  the  .\nierican  Society 
of  Municipal  Ini]j,voveiueuts  one  of  the  readers  of 
papeiis,  Mr.  H.  S.  Richards,  furnished  a  description 
of  an  ingenious  apparatus  which  he, has  devi&ed  for 
facilitating  the  disposal  of  snow  by  the  process  of 
dumping  the  maternal  into  sewer  manholes. 

The  apparatus  consists  of  a  water  turbine  fitted 
with  three  blades  and  mounted  in  a  wire  cage  or 
basket  of  a  suitable  size.  The  turbine  wais  connected 
with  a  fire  hydrant,  the  stream  of  water  revolving 
the  turbine  .and  then  flowing  through  the  wire 
basket  into  the  sewer.  The  free  blades  on  the 
turbine  agitated  the  snow  shovelled  into  the  basket 
and  mixed  with  the  water,  which  carried  it  on 
thro\igh  the  sewer.  With  a  pressure  ol  from  15  lb. 
to  20  lb.  the  machine  disposed- of  ah  the  snow  that 
two  men  could  shovel  into  the  wire  basket,  and  with 
a  higher  pressure  it  is  calculated  that  it  could  deal 
with  all  that  four  men  could  shovel  info  it. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


East  Suffolk  C.C. — The  county  suiVeyor  (Mr.  W. 
Jervis)  has  prepared  a  report,  showing  expenditure 
on  the  roads  of  £3i>,tiU0,  which  woidd  employ  250 
men  for  nine  months.  It  lias  been  agreed  to  send 
this  report  to  tlie  Local  Government  Board.  The 
reconstruction  of  Wilford  Bridge  is  suggested. 

FiNCHLEV.U.D.C— The  following  is  the  list  of  tiie 
various  schemes  likely  to  be  carried  out  by  the 
council:  Wood  paving  of  carriageways  and  slab 
paving  of  footways  to  main  and  light  railway  roads, 
£70,000  to  .tSO.OOO;  extensions  to  generating  plant  and 
u>  ninina,  feeders  and  consumers'  services,  £35,000; 
additional  filter-beds,  humus  tanks,  and  construc- 
tion of  outfall  sewer  and  pumping  station,  £21,518; 
private  street  works.  14th  and  15th  l>atches,  £16,600; 
Strawberry -vale  retaining  wall  and  widening  of 
Great  Northern  Railway  Bridge,  Church  End. 
Finchley,  £6.017 ;  refuse  'destructor,  £9,861 ;  disin- 
fecting station.  £1,430;  convenience,  "Bald  Faced 
Staa,"  £020;  Squires-lane  school  extension,  £1,689; 
Woodhouse  estate  elementary  school.  .G25,0tKI ;  work- 
men's dwellings,  sfcoiid  contract,  £56,000;  open-air 
swimming  bath.  ill. 'inn :  joint  hospital,  inoiety  of 
cost,  £25,000. 


Cle.\ring    Footpaths    and    Channels    with 
Hand   Snowplough. 

Hornsea  U.D.C— The  Highways  Committee  re- 
ported that  they  had  in  view  the  erection  of  eight 
wcirkmen's  dwellings  as  sanctioned  Ijy  the  Local 
Government  Board,  but  which  had  been  deferred. 
The  Promenade  Committee  suggested  they  should 
include  the  expenditure  of  an  approximate  sum  of 
£15,000  for  works  of  sea  defence,  including  the  exten- 
sion of  the  Floral  Hall,  and  the  council  agreed. 

OssETT  T.C. — ^The  following  schedule  of  works  has 
been  apjiroved ;  Category  "  A  "  (urgently  needed) — 
E.xtensions  at  Healey  sewage  works,  private  street 
works;  category  "  B  "  (desirable  at  an  early  date) — 
housing  improvements  and  privy  conversions,  hos- 
pital extension;  category  ""C"  (less  important) — 
surface-water  drainage  scheme,  Runtlings  and 
Broadowler  sewers,  extensions  at  gasworks,  and  the 
provision  of  new  mains,  meters,  cookers,  and  sul- 
phate plant,  water  extension  scheme,  town  planning 
schemes.  Church-street  improvement,  and  Sowood- 
road  improvement. 


Xo\t:mbek  17,   Is^li 
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Heating  and  Ventilating  Dwelling  Houses.' 

liv    C.    T.    ALFRED    HANSSEN,   assoc.m.inst.c.i  . 


It  has  oiten.  been  said  tluii  it  is  eii>^y  to  heat  a 
house  if  we  disi-egaid  ventihitioii.  and  that  it  is  easy 
to  ventilate  a  house  if  wf  disregard  the  lieating,  and 
ihat  it  is  (inly  when  we  try  t<»  combine  heating  witli 
ventilation  that  our  troubles  begin. 

In  most  eountries  in  Northern  Exirope  and  Aineritja 
ihe  winter  ten)i>erature  is  much  lower  tlian  in 
England,  and  the  cold  is  tinj  deadly  and  dangerous  to 
health  to  jjer-niit  any  negleet  in  the  heating  of  liousetf. 
and  there  it  is  generally  the  ventilation  that  is  neg- 
lected. In  England,  whero  the  average  temperature 
ot  the  coldest  month  is  well  above  freezing  point, 
and  where  there  has  been  no  really  cold  winter  during 
the  last  twenty  years,  it  is  the  heating  that  is  nejj- 
lected  and  the  ventilation  that  is  encouraged, 
.although  an  immense  amount  of  coal  is  used  for 
heating  our  houses,  it  nia.\  fairly  be  stateii  that  their 
average  temperature  is  not  inuch  above  that  of  the 
outside  air,  and  although  every  inducement  is  offered 
to  the  air  to  enter  our  houses,  by  l>uilding  theiu  with 
open  fireplaces  and  large  and  Leaky  windows— ulten 
left  open  during  the  coldest  weather — thin  walls,  and 
badly  fitting  doors,  it  is  really  a  question  whether 
our  houses  are,  after  all.  niuch  batter  ventilated  ilian 
tlio.se  on  the  Continent  oi   in  America. 

Air.  in  conunon  with-  all  other  substances,  has  that 
inertia  wluch  compels  it  to  remain  stationary  uidess 
it  is  acted  upon  by  some  force  that  causes  it  to  move, 
and  it  is  not.  therefore,  sufficient  to  provide  openings 
for  the  air  to  enter;  it  is  -also  necessary  to  provide 
some  force  to  compel  the  air  to  move  througli  the 
openings.  If,  for  instance.  tb#re  is  a  considerable 
difference  between  the  temperature  of  the  room  and 
that  of  tlie  outside  air,  every  opening,  liowever  small, 
will  have  a  current  of  air  passing  through  it  (and  ii 
the  opening  be  large  enough  to  examine  it  by  means 
of  a  candle  fiaine  it  can  easily ^be  seen  Itiat  there  is 
a  lower  current  ot  cold  air  entering  the  warm  room 
and  an  upper  current  of  warm  air  leaving  it).  .\  lire 
in  an  ojteu  grate  will  cause  a  column  of  warm  air  to 
rise  through  the  chimney,  and  in  this  manner  a  large 
volume  of  air  may  Ije  drawn  througli  a  room,  hut  it 
is  by  no  means  certain  that  this  air  will  vuniilak  tlu' 
room.  If  the  incoming  »iir  is  colder  than  the  air  of 
the  room  it  will  probably  sink  down  to  the  floor  level. 
flow  along  the  floor  to  tlie  chimney,  and  pass  out  of 
the  room  without  removing  or  displacing  the  vitiated 
air  at  the  breathing  level  ot  the  room. 

The  difficulty  of  effective  ventilation  is  therefore  a 
double  one — first,  of  causing  the  air  to  enter  in  such 
.1  way  that  it  is  not  felt  as  a  draught;  and,  secondly, 
of  distributing  the  entering  air  ijver  the  whole  room 
in  such  a  manner  that  it  really  displaces  thcv  spent 
and  vitiated  air  in  the  room.  In  bedrooms  that  are 
not,  as  a  rule,  heated,  it  is  impossible  to  secure 
effective  ventilation  merely  l)y  opening  a  window,  as 
the  ventilatioti  stops  when  the  room  is  cooled  down 
to  t!ie  temperature  of  the  outside:  air. 

It  was  stated  by  Mr.  G.  T.  iSeilby.  f.r.s.,  in  hi:^ 
evidence  before  the  Royal  Commission  on  Coal 
Supplies  in  190a.  that  the  domestic  consumption  of 
coal  in  the  United  Kingdom  was  36,000.(XX)  tons  jvor 
anintm.  As  there  are  about8,0<X),000  separate  households 
in  the  United  Kingdom,  the  average  consumption  of 
coal  is  therefore  about  45  tons  of  coal  per  household. 
As  the  present  average  price  of  coal  is  at  least  30s. 
I>er  ton,  this  quantity  of  coal  represents  an  exi>endi- 
ture  of  about  £54.tKK),00<J  per  annum,  and  if  this  huge 
expenditure  neither  heats  nor  ventilates  our  houses, 
it  seems  high  time  that  the  question  of  heating  and 
ventilation  should  be  recon.^idered.  .  .  . 

VENTII-ATION. 

Although  the  essential  fact  regarding  the  quantity 
■'}l  air  required  per  person  for  effective  ventilation  is 
fairly  well  established,  the  quantity  itself,  as  stated 
by  good  authoiities,  varies  within  very  wide  limits. 
Sir  Xapier  Shaw,  f.e.s..  in  '"  Air  Currents  and  Laws 
of  Ventilation,"  demands  as  a  normal  unitj  l.cub.  ft. 
per  second  {>er  head,  or  3,600  cub.  ft.  per  hour;  while 
Alolesworth's  Pocket-book  under  "  Ventilation  "  gives 
300  cub.  ft.  per  hour  for  proper  ventilation  for  a 
healthy  man.  The  essential  fact  is  that  the  atmo- 
sphere under  normal  conditions  contains  4  parts  of 
carbon  dioxide  per  10,000  parts  of  air.  and  that  thi^s 

*  Pai»«r  re.iilat  a  meeting  of  the  Society  of  En^pneers  on  the  tjtii  lust. 


proportion  should  net  he  unduly  increased.  The 
average  quantity  ot  air  inhaled  by  an  adidt  is  ahout. 
Kill  cuh,  ft.  iier  hoiu'.  and  the  exhaled  air  contains 
4-.')  per  cent  of  carbon  dioxide,  or  450  parts  per  10,000: 
The  point  in  dispute  is  the  qrtantity  of  CO™  which 
may  be  allowed  in  the  air  of  a  room  over  and  above 
the  normal  quantity  of  4  parts  per  10,000.  If  an 
excess  of  only  2  i)arts  per  10,000  can  be  permitted, 

4.^0 
then  the  quantity  of  fresh  air  required  is  (Hj-(i  x  — =  ) 

3,73r>  cub.  ft.  iier  hour;  but  if,  as  others  maintain,  it 
is  quite  safe  to  ,;,'o  up  to  an  excess  of  2r>  parts  per 

10,0(XI,  then  only  (HVC  x'^^  =  )  300  cub,  ft,  per  hour 

are  needed. 

The  essential  jioiul  in  all  systems  of  ventilation  is 
that  the  incoming  fresh  air  should  be  unilorudy  dis- 
tributed throughout  the  whoh;  room,  and  sliould,  as 
far  as  possible,  displace  the  vitiated  air  in  the  room, 
and  lor  this  pur|Kise  the  inconiing  fresh  air  should 
have  approximately  the  same  tenqjerature  as  the  aii- 
in  the  j-oom,  as  otherwise  convection  currents  will 
cause  it  either  to  rise  to  the  ceiling  if  it  is  warmer, 
or  to  fall  to  the  floor  level  if  it  is  colder  than  the  rest 
of  the  air  in  the  room.  Under  ordinary  conditions 
the  air  exhaled  from  the  lungs  will  by  virtue  of  its 
higher  teiuperature  ri.se  towards  the  ceiling,  although 
its  hi.gh  percentage  of  carbon. dioxide  makes  it  heavier 
than  air  of  the  same  teuqieratiue.  There  is  a  critical 
point  at  about  80  deg.  Fahr.,  when  the  exhaled  air 
no  longer  rises,  Imt  lemains  stationary  at  the 
bre.ilhing  level  of  the  room,  and  therehuc  increases 
the  (liHieulties  of  efficient   ventilation. 

The  s[iecitie  heat  <if  air  at  con.stant  pressure  is 
OL'.'is,  aihl  one  Biilish  thermal  unit  ot  heat  will  there- 
fore raise  (j:^---)  4  ;>lh,ofairl  deg.Pahr.  The  volume 
of  I  II),  of  air  varies  from  12-4  cub.  ft,  at  32  deg.  Fahr. 
to  13-1  cuh.  It.  at  GO  deg.  Fahr.,  and  at  this  latter 
tcnqjeialure  1  b.t.u.  will  therefore  heat  al)out 
of)  cub.  ft.  of  air  1  deg,  Fahr.  The  cost  of  heatiirg  a 
liberal  supply  of  air  to  a  moderate  temi)erature  is 
not,  therefore,  very  heavy,  and  if  suitable  apparatus 
is  provided  for  this  pur)jose  it  is  quite  practicable  to 
sn)i|ily  at  a  veiy  moderate  cost  the  full  (piantity  (jf  air 
demanded  by  Sir  Na[)ier  Shaw. 

The  cost  of  heating  the  air  <'an  lie  estimated  when 
we  know  the  average  tenqierature  of  the  outside  air, 
the  proposed  temperatiu'e  of  the  house  to  he  venti- 
lated, and  the  volume  of  air  to  be/nlroduced  into  the 
house. 

An  average  lamily  consists  of  six  persons,  and  sup- 
posing them  to  require  3,600  cub.  ft.  per  head  per 
hour,  an  average  house  should  have  a  supply  of  22,000 
cub.  ft.  ot  air  per  hotir.  To  introduce  this  air  into 
the  house  by  means  of  open  windows  and  open  fires 
is  not  only  a  very  chunsy  method,  but  it  is,  during 
the  winter,  also  a  very  exiieiisive  one.  We  may  liojie 
that  one  of  the  first  results  of  national  reorganisation 
may  be  an  abundant  supply  of  cheap  electric  power, 
and  that  this  |)Ower  may  be  obtainable  at  a  rate  of 
one  penny  per  Board  of  Trade  unit.  A  well-designed 
fan  with  an  efhcient  elt^ctric  motor  sujiplying  the 
above  quantity  of  air  will  then  work  twenty-four 
hours  i>er  day  for  about  IJd.,  or  38s.  per  annum,  and 
will  save  a  great  deal  more  than  this  value  of  coal. 

For  the  purpo.se  of  heating  and  ventilating  our 
houses,  the  year  in  this  country  may  he  divided  into 
two  seasons — namely,  four  months  of  summer  when 
heating  is  not  necessary,  and  eight  months  of  winter 
when   artificial  heat  is  required.  .  .  . 

If  the  whole  house  is  heated  it  may  be  assumed  that 
an  average  temperature  of  -55  deg.  Fahr.  will  be  suffi- 
cient, that  is  the  bedrooms  and  corridors  should  be 
50  deg.  Fahr.,  and  the  sitting-rooms  00  deg.  Fahr. 
There  should  therefore  be  an  average  increase  in  the 
temjjerature  of  the  incoming  air  of  (55'0-44'2  =  ) 
108  deg.  Fahr.  One  b.t.u.  will  raise  533  cub.  ft.  of 
air  from  442  to  45'2,  or,  1  deg.  Fahr.,  and  taking  the 
thermal  value  of  1  lb.  ot  coal  at  14,000  b.t.u.,  and  the 
efficiency  of  the  heating  apparatus  at  80  per  cent,  the 
coal  consumption  during  the  season  will  bo 

/.5,8:V2  hour.s   x   22,ono  <  uh,  ft.   x   10  8  ficg   Fahr.       \ 

\    53a  cub.  ft,   X    14,000  t.u.   x   O'SO   x   2,24  )  lb.     °) 

ro4   tons  of  ordinary  good  coal.     The  heating  ai^pa- 

ratus  must,  of  course,  be  arranged  in  such  a  manner 
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that  it  can  do  the  maximum  work  equal  to  at  least 
three  times  the  average,  and  it  should  be  as  far  as 
possible  self-regulating,  so  that  the  air  should  not  be 
overheated  during  spells  of  exceptionally  mild  weather. 

It  is  onJy  by  such  a  complete  separation  of  the 
ventilating  system  from  the  heating  system  that  both 
can  be  etfectively  controlled  during  all  the  various 
conditions  of  the  weather.  Some  simple  system  of 
washing  the  air  should  be  provided,  for  tlie  amount  of 
dust  and  dirt  contained  in  town  air  is  astonishing,  and 
it  would  save  a  great  deal  of  dusting  and  house  clean- 
ing if  this  dirt  c-nuld  be  prevented  from  entering  our 
houses. 

Where  the  air  supply  is  admitted  to  the  room  at  a 
moderate  temperature  slightly  cooler  than  the  tem- 
perature of  the  room  itself,  and  with  an  initial  velocity 
of  not  more  than  2  ft.  per  second,  the  inlet  openings 
should  be  of  ample  size,  adjustable  according  to  the 
number  of  persons  present  in  the  room  and  at  the 
breathing  level  or  about  4  ft.  6  in.  above  the  floor. 
For  ordinary  rooms  the  outlet  openings  may  be  much 
smaller,  and  as  all  impurities  as  a  rule  rise  towards 
the  ceiling  they  should  be  there,  and  may  conveniently 
be  arranged  as  adjustable  outlet-openings  into  the 
chimney-flue. 

HEATING. 

The  most  convenient  and  most  sanitary  fuel  for 
heating  a  house  is  undoubtedly  gas,  but  in  order  to 
have  gas  heating  as  a  practical  possibility  the  cost  of 
gas  must  be  very  materially  reduced.  One  j^ound  of 
coal  yields  about  14,000  b.t.u.,  and  a  ton  of  coal  there- 
fore yields  31,350,0t)0  b.t.u.,  while  the  calorific  value 
of  a  cubic  foot  of  gas  may  be  put  at  535  b.t.u.  A  ton 
of  coal  is  therefore  equivalent  to  58,700  cub.  ft.  of  gas, 
and  with  gas  at  3s.  per  1,000  cub.  ft.  ;  this  is  equivalent 
to  coal  at  £8  16s.  Id.  per  ton.  Gas  is  therefore  at 
jjresent  far  too  expensive  for  continuous  heating,  and 
can  be  used  only  for  cooking  and  temporary  heating 
of  rooms  used  on  special  occasions. 

If  producer  gas  were  added  to  the  present  supply, 
and  the  mixtui-e  used  exclusively  for  heating,  dis- 
tributed more  continuously  under  higher  pressure,  and 
with  an  increased  velocity  in  the  mains,  it  would  be 
possible  to  distribute  it  at  such  a  price  that  it  could 
compete  with  coal,  say  at  9d.  or  Is.  per  1,000  cub.  ft. 
of  equivalent  heat  value.  The  benefit  of  this  to  the 
community  would  be  enoi'mous.  There  would  be  an 
entire  elimination  of  smoke  from  the  atmosphere  and 
a  consequent  improvement  in  the  sanitary  condition  of 
our  towns  and  cities,  the  heating  and  ventilating 
arrangements  would  be  under  perfect  and  automatic 
control,  and  in  evei'y  household  the  hard  drudgery, 
done  mostly  by  women,  of  carrying  coal  and  ashes, 
lighting  fires  in  the  morning,  and  stoking  them  every 
hour  of  the  day,  would  be  entirely  abolished,  and  at 
the  same  time  all  the  valuable  by-products  such  as 
coal  tar  and  sulphate  of  ammonia,  which  now  poison 
the  air  we  breathe,  would  be  made  available  for 
industry  and  agriculture.  The  universal  use  of  gas 
for  heating  and  cooking  is  therefore  one  of  th©  most 
pressing  public  needs.   .   .  . 

The  temperature  of  an  open  fire  is  greatly  reduced 
by  the  excessive  quantity  of  air  passing  through  it, 
and  this  causes  incomplete  combustion.  When  coal 
is  used  the  radiation  varies  according  to  the  state  of 
the  fire,  and  when  fresh  coal  is  put  on  a  great  deal 
of  unburnt  coal  in  the  form  of  soot  is  dejiosited  in 
the  chimney.  Soot  and  unburnt  gas  escape  into  the 
atmosphere  without  producing  heat,  and  it  may  be 
taken  for  certain  that  not  more  than  20  per  cent  of 
the  heat  of  the  coal  is  radiated  into  the  room  from 
an  open  coal  fire. 

It  is  this  vei-y  low  efficiency  of  the  open  fire,  together 
with  the  high  conductivity  of  the  walls  of  an  ordinary 
dwelling-house,  that  makes  it  so  difficult  and  expensive 
to  heat  it  during  cold  weather,  and  wliich  raises  the 
death-rate  during  winter  and  afflicts  90  per  cent  of  the 
survivors  with  the  various  illnesses  and  ailments  due 
to  exposure  to  cold  air.  ' 

It  therefore  our  houses  are  t6  be  efficiently  and 
economically  heated,  it  is  first  necessary  to  devise  some 
form  of  heating  apparatus  acceptable  to  the  tastes  and 
habits  of  the  British  imblic  that  will  produce  a  cheerful 
and  pleasant  heat  without  allowing  four-fifths  of  the 
heating  value  of  the  fuel  to  go  up  the.  chimney,  and 
secondly  to  prevent  tlie  heat  that  has  been  generated 
being  uselessly  dissipated  into  the  outside  air. 

If  the  whole  house  is  to  be  heated  the  distribution 
of  heat  is  different  from  that  for  heating  a  single  room, 
as  in  the  former  case  only  the  outside,  walls  need  to 
be  considered  as  conducting  the  heat.  We  then  get 
for  each  degree  difference  of  temperature  the  follow- 


ing losses  from  an  ordinary  semi-detaclied  nine-roomed 
dwelling-kouse : — 

Heat  Losses  through  Oittside  Walls.  Windows,  Floors  and 

Upper  Ceiling  per  Hour  per  l  deg.  Fahr.  Difference 

OP   Temperatcke. 


Area  of 

HeaMoss 

Loss  of 

Uescpiptiou  of  exposed  surface. 

exposed 
surlaoe. 

co- 
efficient. 

heat  per 
hour. 

sq.  ft. 

b.t.u. 

b.t.u. 

13.i  in,  walls  facing  east       

110-8 

0-56    ■ 

62-0 

,,         ,,         ,,      south  and  west 

Slj'O 

0-51 

160-6 

9  iu.  wall           „       east                 

276-5 

0-73 

201-9 

,,       ,,            ,,      south  and  west 

Ul6-5 

0-66 

736-9 

,,    partition   wall  between  the  two 

houses     

957-0 

0-60 

574-2 

Windows  facing  east          

173-5 

2'J2 

350-5 

„             ,,      south  and  west 

115-5 

184 

212-5 

Doors            ,,       east           

is-0 

0-81 

12-1 

,,            ,,      west         

17-6 

0-74 

13-0 

Floor  of  house  above  ground  level  at 

ground  floor           

677-0 

0-30 

203-1 

Top  ceiling  of  house 

677  0 

0-42 

284-3 

Total  heat-losses  per  hour  per  1  deg.  Fahr.  temperature 
Utating  air  for  venbdation  when  the  air  is  taken  from  the 
22.000 
outside  and  heated  in  a  special  heater      o.^    b.t.u. 

Heat  expenditure  in  b.t.u.  per  hour  per  1  deg.  Fahr.  temp. 


413-0 
3324-1 


To  heat  such  a  house  during  the  whole  of  the  cold 
season  from  an  average  outside  temperature  of  44'2  deg. 
Fahr.  to  an  average  inside  temperature  of  55  deg. 
Fahr. — that  is  to  raise  its  temperature  through  an 
average  of  108  deg.  Fahr. — would  require  tlie  follow- 
ing expenditure  of  heat : — 

Heating  ...  5,S.'!2  hours  x  2811  x  10-b  deg.  Fahr  -  177,058,800  b.t.u. 
Ventilation  ...  5,8J2     „      x    413  x  10-8  deg  Fahr.  =    20,1.13,000    „ 

Total  heat  per  season  b.t.u.    ...      203,071,800    „ 

That  is,  if  we  would  attempt  to  heat  an  average 
suburban  house  to  the  very  moderate  temperature  of 
55  deg.  Fahr.  during  the  whole  of  the  cold  season  with 
open  fires  having  an  efficiency  of  20  per  cent,  then 
each  house  would  want  a  coal  supply  of 
/  i!.'3.i>7l,8'i(>  _\ 

\i  4,1  0.1   X   irau   X    -^^40   ^)  I 

say  32g  tons  per  annum,  while  if  it  is  done  with  a 
good  system  of  central  heating  having  an  efficiency  of 
80  per  cent,  it  would  require  about  8g  tons  of  coal 
per  annum.  To  heat  a  house  by  means  of  a  number 
of  open  fires  is  therefore  a  task  which  is  beyond  the 
capacity  of  the  average  householder,  and  as  central 
heating  installations  are  expensive  to  install  and  some- 
what difficult  to  i-egulat«  they  are  not  suitable  for  the 
English  custom  of  living  in  small  and  separate  houses. 

Hence  the  heat  insulation  of  our  houses  is  of  great 
importance,  and  in  most  Continental  countries,  and 
also  in  America,  this  point  is  carefully  attended  to, 
as  the  walls  of  the  houses  are  much  thicker,  the  space 
between  the  floor  joists  is,  as  a  rule,  filled  with  non- 
conducting materials,  such  as  loam  and  straw,  and  the 
windows  are  double  glazed,  and  in  the  towns  people 
almost  invariably,  live  in  flats,  which  greatly  reduces 
the  external  wall  surface.  ... 

The  system  of  heat  insulation  to  be  adopted  should 
be  one  that  can  be  used  for  existing  houses  without 
any  excessive  expense.  Slag-wool  appears  to  the  author 
to  be  almost  an  ideal  substance  for  the  pui-jjose,  as 
1  in.  of  slag-wool  is  as  good  an  insulator  as  1-ft. 
thickness  of  brickwork.  It  is,  moreover,  fireproof, 
sound-proof,  and  vermin-proof,  and  is  at  the  same 
time  a  fairly  cheap  material.\  The  pre-war  jirice  was 
£4  10s.  -per  ton,  which  contains  200  cub.  ft.,  so  that  a 
layer  4^-  in.  tliick  would  cover  530  sq.  ft.  per  ton,  and 
therefore  cost  about  2d.  per  square  foot  of  external 
wall  surface,  and  if  made  in  large  quantities  this  price 
could  probably  be  reduced.  At  the  above  price  a 
suburban  dwelling-house  as  described  above  could 
have  the  whole  of  its  external  walls,  partition  wall, 
ground  floor,  and  upper  ceiling  effectively  insulated, 
equivalent  to  about  4  ft.  6  in.  extra  thickness  of 
brickwork  at  a  cost  of  about  £35.  For  new  houses 
the  walls  should  be  built  with  a  hollow  space  filled 
with  slag-wool  during  building.  Slag-wool  should  also 
be  placed  between  the  joists  of  the  floor  and  above  the 
ceiling.  For  existing  houses  slabs  of  slag-wool  may 
be  attached  to  the  inside  of  the  walls.  One-inch  slag- 
wool  slabs  will  retain  60  per  cent,  2  in.  will  retain 
at  least  70  per  cent,  and  4^  in.  will  retain  over  80  per 
cent  of  the  heat  now  wasted. 

As  over  213  per  cent  of  the  heat  lost  by  conduction 
passes  through  the  windows,  it  is  of  great  importance 
that  these  should  be  more  carefully  fitted,  and  that 
tliey  should  have  double  sashes. 

A  house  fitted  in  this  manner  would  not  only  be 
w.irm    and    comfortable    in   the   winter,    but  also  cool 
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during  the  summer,  for  the  ^ame  insulating  material 
which  prevents  heat  lo^si  s  from  within  during  the 
winter  would  prevent  the  entrance  of  heat  from  with- 
out during  the  summer.  It  would,  further,  be  practi- 
cally sound-proof,  and  all  the  distressing  noises,  in- 
separable from  great  cities,  and  which  so  frequently 
disturb  the  rest  of  those  that  are  unwell  or  indisposed, 
would  be  kept  out  of  the  house. 

There  would  also  be  a  great  reduction  in  the  domestic 
work  ;  not  onl^p  would  the  lighting  and  stoking  of  fires 
be  abolished,  but  dust  would  be  prevented  from  enter- 
ing, and  a  great  deal  less  dusting,  washing,  and  house 
cleaning  would  be  required.  If  the  heat  losses  are 
reduced  SO  per  cent  the  fuel  used  for  lieating  the  whole 
liouse  to  a  comfortable  temperature  would  actually 
be  less  than  tlie  fuel  now  used  for  heating  one  or  two 
rooms  in  the  very  imperfect  manner  it  is  done  at 
present 

It  would  .  .  .  other  things  being  equal,  be  possible 
to  save  nine-tenths  of  the  coal  now  wasted  in  inefficient 
heating  and  ventilation,  and  at  the  same  time  render 
both  highly  efficient  and  more  sanitary. 

The  author  is  aware  that  e.xtensive  structural  altera- 
tions in  existing  houses  are  not  possible  before  there 
is  a  general  demand  for  them  and  before  tenants  liave 
found  that  the  increased  ik-nts  whicli  they  necessitate 
are  amply  covered    by  tlie    decreased    expenditure  on 


TAR  SURFACING  IN  GHISWICK. 


ANALYSIS    OF   COST   OF   PAST  SEASON'S    WORK. 

lu  Chiswick  the  principle  of  dressing  the  road 
surfaces  with  refined  tar  has  been  practised  for 
several  years  past,  and  although,  principally  owinix 
to  adverse  weather  conditions,  the  amount  of  work 
done  during  the  season  just  ended  was  not  so  great 
as  usual,  the  detailed  analysis  of  the  cost,  which,  by 
the  courtesy  of  the  engineer  and  surveyor,  Mr. 
Edward  Willis,  Assoc. m.inst.c.e.,  we  are  enabled  to 
reproduce  herewith,  will   be  examined  with  interest. 

One  interesting  feature  in  connection  with  the 
operations  of  the  current  year  was  tlie  necessity 
which  arose  for  the  eniployment  of  women  for  part 
of  the  work  involved.  The  women  were  principally 
employed  in  the  preparation  of  the  roads  by  hand- 
sweeping,  and  in  occasional  gritting  and  clearing  up 
— the  actual  handling  of  the  tar  was  carried  out  by 
men  over  military  age. 

Whereas  in  1915  an  area  of  160,000  sq.  yds.  was 
treated,  and  in  1914,  prior  to  the  war,  264,000  sq.  yds., 
the  total  area  sprayed  this  year  amoointed  to  nearly 
12,3.000  sq.   yds. 

The  price  per  square  yard  in  1914  averaged  l'53d. 
In   1915    this    was    increased   to  l-76d.,   principally 


.Vnalv^is  of  REnitKD  Tar-Painting  Woek  at  CiiiswieK,  Season  ItllO. 


Area 

Cost 

of    tar 

per 

yard. 

Cost  of 

Cost 

of  fuel 

p« 

yard. 

Cost 

Cost 

Total 
yards 
treated. 

covered 

l-er    gallon 

in  square 

yards. 

niaterial 
per  yard, 
cbippii)^. 

of 

luauual 

labour 

per  3-ard 

of 

labour 
per  yaid. 

Total 

cost 

per  yard. 

General 
information. 

d. 

d. 

d. 

d. 

d. 

d. 

Tar  and  granite 

Women       sweepere. 

ohippings     ... 

55,280 

605  < 

■54 

55 

•05 

26 

•ii 

162 

3/4  per  day-. 

Tar     and      slag 
clinker 

26,197 

651 

■30 

•15 

■03 

■24 

■18 

110 

4/10  per  day. 
Sprayers,    pumpers, 

Tar  and  spar 

3,2CX) 

800 

•41 

•81 

02 

■28 

■10 

171 

and  men  spreading 
covering  muterial. 

Tar      and     grit 

5,  ■  per  day. 

swept      from 
road    re- used 

7,147 

•JIO 

■64 

- 

V-i 

■28 

15 

111 

Ganger,  6/8  per  day. 
Watchman,    3/6  per 

Tar  and  shingle 

31,095 

oil 

•63 

■32 

or, 

25 

■22 

r47 

night. 
Horse,  cart  and  man. 

Total 

122,919 

15/-  per  day. 

Average  for  all 

Tar,  per  barrel,  10/9. 

classes 

615 

•54 

•36 

•04 

26 

20 

1'40 

Tar,  per  gall.,  3-225d. 

fuel,  and  by  the  sanitary  and  domestic  gains  accruing 
from  tiiem.  All  such  improvements  are,  unfortunately, 
much  hindered  by  the  jjri'sent  system  of  municipal 
taxation,  which  inflicts  a  heavy  quarterly  fine  on  those 
who  build  commodious,  substantial,  and  well-equipped 
houses,  while  it  deals  most  leniently  with  the  jen^y- 
builder  whose  houses  allow  the  minimum  amount  of 
domestifi  comfort.  The  proposed  improvements  must 
therefore  at  present  be  confined  to  new  houses  of  the 
bett<-r  class,  and  to  existing  houses  occupied  by  their 
owners,  and  they  can  become  general  only  when  the 
public  has  been  taught  to  appreciate  their  value. 


Commercial    Motor   Users   and   Petrol    Rationing. — 

The  announcement  of  tin  Petrol  Control  Committee 
concerning  increased  motor  spirit  allotments  to  com- 
mercial motor  users  for  the  next  six  months  has  caused 
consternation  among  those  users.  They  cannot  under- 
stand why  private  car  us.  rs  have,  in  a  great  number 
of  instances,  been  granted  increases  of  100  per  cent 
and  upwards,  whereas  an  increase  of  only  10  per  cent 
is  granted  to  business  users.  Mr.  F.  G.  Bristow, 
secretary  of  the  Commercial  Motor  Users  Association, 
8.'{  Pall  Mall,  S.W.,  states  that  there  are  many 
thousands  of  users  of  motor  vans  who  arc  now  getting 
less  than  80  gallons  per  month,  on  which  quantity  a 
10  per  cent  increase  is  only  a  matter  of  8  gallons. 
Comparing  these  business  usei^s  with  private  car  users, 
who  from  August  to  October  got  only  8  gallons  a 
month,  but  who  are  now  getting  16  gallons  a  month, 
the  commercial  user  is  very  much  worse  treated.  The 
Commercial  Motor  Users  Association  is  summoning  an 
emergency  meeting  of  its  General  Committe*;,  on  which 
the  lead :ng  London  and  provincial  users  are  repre- 
sented, and  intends  to  take  all  possibl<^  steps  t«  secure 
an  improvement  in  the  situation. 


owing  to  the  increased  cost  ol  materials  and  granite 
(■liippings  lieing  used  on  all  roads ;  but  in  the  season 
just  completed  the^^.tverage  cost  per  square  yard  was 
reduced  to  1^40d. 

This  reduced  cost  can  be  attributed  to  the  replace- 
ment of  male  sweepers  by  women  at  a  lower  rate 
per  diem,  and  the  utilisation  of  fine  slag  clinker 
on  light-traffic  roads  in  lieu  of  shingle  and  granite 
chippings,  which  have  been  unobtainable  in  the 
quantities  required. 

One  other  factor  in  the  reduced  cost  for  the  current 
.year  is  that  in  past  years  the  council  made  a  prac- 
tice of  having  the  roads  rolled  aifter  dressing  with" 
shingle  or  granite  chippings,  whereas  now,  owing  to 
one  roller  havhig  been  sent  to  France,  and  there 
being  only  one  roller  driver  left  for  the  steam  roller 
and  two  cranes,  the  council's  labour  difficulties  have 
been  considerably  increased.  It  is  hoped,  however, 
that  next  season  a  much  larger  area  will  be  again 
dealt  with,  providing  the  necessary  materials  can  be 
obtained. 

It  may  be  mentioned  that  the  tar  used  complied 
with  the  Road  Board  Specification,  except  in  the 
case  of  the  county  subsidised  roads,  on  which  a 
special  tar  prei;ared  in  aooordance  wdth  the  county 
engineer's   specification  was  employed. 


Shrewsbury  Housing  Schemes.— At  a  meeting  of  the 
Shrewsbury  Town  Coiuiril  recently.  Alderman  Deakin 
stated  that  the  Wingfields  Garden  scheme,  under 
which  some  sixty  or  seventy  hou.ses  for  working  men 
were  provided,  had  proved  a  great  success.  There 
were  no  an-ears  of  rent.  The  sanction  of  the  Local 
Government  Board  had  been  obtained  for  undertaking 
another  housing  scheme  in  the  borough  as  soon  as 
circumstances  would  permit. 
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Municipal  Work  in  Progress  and  Projected. 

itoT   invitet   the   co-operation  ot  Scevbioe   readers  icith  a  view  to  making   the  information  given  under   this 
head  aa  complete  and  accurate  aa  posiiile. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Aberdeen  T.C. —  With  reference  to  the  scheme  for 
the  extension  of  the  art  gallery,  wliich  is  once  more 
under  consideration,  Sir  James  MuiTay,  chaii'nian  of 
the  Art  Gallen-  Committee,  is  confident  of  raising  the 
sum  necessaiy  for  tho  purpose — about  £10,000 — fixim 
voluntai-y  sources. 

Bournemouth  T.C. — The  question  of  medicated 
baths  in  connection  with  the  pavilion  has  been  brought 
up  at  the  Pavilion  Committee,  who  had  instructed  the 
borough  engineer,  Mr.  F.  P.  Dolamore,  to  prepare 
sketch  plans  of  tlie  lower  portion  of  the  pavilion  and 
the  adjoining  sites  showing  how  they  could  be  utilised 
as  baths.  These  plans  are  Ix-ing  prepared,  and  will  be 
submittxF-d  to  tlie  Pavilion  Committee  as  soon  as 
possible. 

Brackley  T.C. — Tlie  question  of  the  repair  of  the 
town  hall  will  Ix'  considered  by  the  Town  Hall  Com- 
mittee. 

East  Suffolk  C.C— Th(-  Roads  and  Bridges  Com- 
mittee have  accojited  the  tender  of  Mr.  ('<.  E.  Spankle, 
Ipswich,  at  £398,  for  the  reconstruction  in  feiTo- 
concrete  of  Tnddenham  Bridge. 

Portsmouth  T.C. — Tho  Health  Committet;  are  re- 
commending the  town  council  to  adapt  an  eight-roomed 
liouse  in  the  grounds  of  Langstnne  Hospital  as  a  con- 
valescent home  for  children,  at  an  estimated  cost  of 
£200. 

St.  Helens  T.C. — The  borough  sun-eyor,  Mr.  A.  'NV. 
Bradley,  has  been  instructed  to  prepaio  plans  and 
estimate  for  a  public  convenience  at  the  Finger  Post. 

Saltcoats  T.C.  —  Temporary"  accommodation  for 
diphtheria  and  other  fever  cases  is  tr>  be  provided  at. 
t1ie  new  lio^pital  at  n  cot-t   not  osceoding  £'150. 

HOUSING    AND    TOWN    PLANNING. 

Arklow  U.D.C. — Tlie  (■■.uncil  have  already  built 
112  workmen's  hi>us<:-s,  and  it  is  now  proposed  to  erect 
more,  owing  to  the  congestion  of  the  population  caused 
by  an  accession  f>f  Government  workers. 

Edinburgh  T.C. — The  question  of  providing  house 
accommodation  for  workei-s  at  Rosyth  was  discussed 
by  a  sub-committeo  of  the  Lf)rd  Provost's  Committee, 
and  subsequently  the  committee  visited  the  areas 
suggested  by  the  burgh  engineer  where  suit.able  dwell- 
ing-houses  might  be  erected.  It  is  understood  that  the 
Local  Government  Board  is  very  anxious  that 
something  should  be  done  immediately,  as  the  need 
is  urgent. 

Frome  U.O.C. — .V  committee  has  been  appointed  to 
report  upon  tho  advisability  of  promoting  a  housing 
scheme. 

Hereford  T.C. — A  pi-oposal  to  bu:13  sixty-two  houses 
on  land  owned  by  the  town  council  has  been  refeiTed 
to  the  Local  Government  Board,  w-ith  a  view  to  obtain- 
ing a  grant  in  aid  from  the  Government. 

Itchen  U.D.C. — A  town  planning  scheme  is  to  be 
prepared  for  the  West^^rn  Park  area. 

Norton  U.D.C. — Instructions  have  been  given  for  the 
jireparation  of  a  town  planning  scheme  for  the  greater 
portion  of  the  district. 

Tilbury  U.D.C. — Con-espondence  which  had  taken 
plac^  between  Messrs.  Allen  &  Thompson,  architects, 
and  Dr.  J.  C.  Thresh,  county  medical  (■fficer,  with 
regard  to  the  proposed  extended  housing  scheme  was 
before  the  Town  Planning  Committee.  Dr.  Thresh 
expressed  the  opinion  that  the  council  would  be 
justified  in  acquiring  plans  for  laying  out  the  whole. 
It  would  probably  be  desirable  to  obtain  sanction  of 
the  Local  Government  Board  to  the  whole  scheme,  but 
only  to  proceed  in  sections  of,  say,  200,  200,  and  100. 
For  some  time  after  the  war  loans  would  bear  a  high 
interest,  but  this  would  not  be  so  serious  a  matter  if 
the  Local  Government  Board  made  a  liberal  grant. 
A  report  by  Messrs.  Allen  &  Thompson  and  the  sur- 
\eyor,  Mr.  S.  A.  Hill-'Willis,  with  reference  to  the 
preparation  of  a  town  planning  scheme,  was  presented. 
It   was    decided    to  serve    the    necessary   notices   on 


property  owners  and  on  Orsett  Rural  District  Council, 
a  portion  of  whose  district  it  was  proposed  to  include 
in  the  scheme.  ♦ 

MOTOR  TRANSPORT. 

Bedwas  and  Machen  U.D.C. — It  is  proposed  to  pro- 
mote a  Bill  ill  Parliament  to  enable  the  council  to 
lun  a  servict'  of  motor  'buses. 

Burnley  T.C. — The  Cleansing  Committee  have  pur- 
(•hatefl  a  Leyland  motor  tipping-wagon. 

PARKS     AND    OPEN    SPACES. 

Broadstairs    U.D.C— The    surveyor,   ilr.   H.   Hurd, 

has  rrccivrd  instructions  to  construct  two  bowling 
rinks.  ^ 

REFUSE    COLLECTION    AND    DISPOSAL. 

Auckland  R.D.C. — It  has  been  decided  to  purchase 
;i,  sil.-  at  Coundoii  (Jrange  for  the  purpose  of  a  refuse 
destructor. 

Oakham  U.D.C. — The  sui-veyor,  Mr.  A.  L.  Parker, 
repoi-fed  that  during  the  past  two  months  there  had 
been  I'ollected  2  tons  1  cwt.  of  waste  paper,  for  which 
£4  17s.  6d.  had  been  i-eceived.  The  carriage  and  soil- 
ing cost  £2  4s.  6d.,  leaving  a  profit  of  £2  13s. 

Sunderland  T.C. — The  Health  Committee  advise  the 
imrchase  of  Holme's  wharf  and  other  pi'ojxirties  now 
leased  by  the  council,  at  a  cost  of  £3,500,  and  also 
that  extensions  be  effected  to  pi-ovide  improved 
facilities  for  conveying  the  refuK-  out  to  sea. 

ROADS    AND    MATERIALS. 

Antrim  C.C. — The  council  have  sanctioned  an 
iucreasc  of  3s.  a  week  war  bonus  to  all  surfacemen 
ill  Ballyraoney  rural  district  for  the  half  year  October 
1,  ini6,  to  J{,arch  31,  1917;  an  increase  of  Is.  a  week 
io  all  surfacemen  in  Lisburn  rural  district  from 
November  7,  1916 ;  and  an  increase  of  2s.  a  week  to  all 
surfacemen  on  lull  time,  and  similar  proportion  to 
all  surfacemen  not  on  full  time  in  Ballycastle  rural 
district,  commencing  on  October  1,  1916. 

Armagh  R.D.C— It  has  been  decided  to  si>end  £200 
ou  the  improvement  of  the  Portadown  road,  which  is 
subject,  to  a  large  amount  of  heavy  motor  traffic. 

Bangor  U.D.C. — It  is  proposed  to  construct  a  new 
street  off  Central-avenue  in  the  near  future. 

Basford  R.D.C. — A  proposal  to  whiten  kerbs,  lamp- 
jwsts  and  other  objects  in  the  streets  has  been  con- 
sidered by  a.  special  committee,  who  reported  that 
they  felt  that  the  public  realised  that  on  dark  nights 
they  had  to  be  careful.  Moreover,  to  carry  out  the 
policy  of  whitening  dangerous  obstructions  would 
liivolve  the  treatment  of  trees,  lamps,  telegraph  posts. 
aiid  other  things,  and  rain  would  render  it  necessary 
for  the  work  to  be  constantly  renewed.  The  committee 
recommended  that  the  public  be  left  to  take  their  own 
jirecautions  to  ensure  safe  travelling  on  dark  nights, 
and  tho  council  agreed  to  this. 

Bexley  U.D.C— The  surveyor,  Mr.  W.  T.  Howes. 
has  prepared  a  scheme  of  street  improvementj  the 
cost  of  whicli  is  estimated  at  £9,424. 

Birstall  U.D.C. — It  has  been  decided  to  purchase  a 
sludge  cart  and  a  footpath  and  channel  snow  plough. 

Bridgwater  R.D.C. — It  is  proposed  to  repair  the 
roadway  and  bank  adjoining  Combwich  Pill,  at  an 
estimated  cost  of  £130. 

Bognor  U.D.C. — In  his  report,  to  the  council  last 
week,  the  surveyor,  Mr.  Oswald  A.  Bridges,  stated  : 
"  I  visited  Woi-thing  last  Saturday  to  inspect  the  roads 
which  liave  been  laid  with  tarred  material  made  from 
clinkers  from  the  refuse  destructor,  which  have 
answered  very  well  and  withstood  all  the  tests  of  the 
present-day  traffic.  I  shall  certainly  try  a  length  in 
Bognor,  with  the  pennission  of  the  Roads  and  Paving 
Committee.  It  has  also  been  tried  at  Fulham  and 
Ilornsey  with  much  success.  In  fact,  most  authorities 
are  making  it  at  the  present  time,  as  it  will  provide 
a  useful  means  of  profitably  disposing  of  a  material 
which  was  almost  unsaleable  and  ever  increasing  in 
ijuantity,  and  would  in  time  become  an  encumbrance.'' 

Crediton  R.D.C. — In  compliance  with  the  wishes  of 
the  County  Main  Roads  and  Bridges  Committee  that 
the  main  roads  in  the  district  should  be  in  the  charge 
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of  one  surveyor  only,  it  iias  been  agreed  to  appoint 
Mr.  L.  E.  Sharland  as  main  roads  surveyor,  and  to 
raise  his  salary  as  surveyor  to  £108,  with  an  allowance 
of  £20  towards  the  upktvp  of  a  motor  car  or  motor 
cycle.  .Vt  the  same  tiim-,  in  consideration  of  tlie 
decrease  of  Mr.  S.  Pvidh^iin's  duties,  his  salar\-  as  i-oad 
bUrveyor  is  to  be  reduced  to  €57. 

Dudley  T.C. — The  Public  Works  Committee  recom- 
mend the  purchase  of  properties  in  Flood-street,  at  a 
cost  of  £1,005,  for  an  impi-ovement  scheme. 

Durham  C.C. — It  is  intimated  that  the  Road  Board 
have  made  a  grant  of  £600  t<iwards  the  cost  of  repairs 
to  the  Birtley  main  road. 

East  Sussex  C.C— I'Ik  War  Office  having  r>> 
qnisitioned  for  urgent  u-i  overseas  four  steam  rollers, 
the  property  of  tlie  county  council,  the  council  have 
agreed  to  the  purcJiase  of  four  traction  engines  of  a 
specified  type,  at  a  cost  not  exceeding  £3,463,  of  which 
£2,322  or  more  is  e.vpected  to  be  received  from  tlie 
War  Office.  The  county  surveyor,  Mr.  F.  I.  Wood, 
stated  that  up  to  Sept-ember  30th  last  ho  had  only 
received  about  14,000  tons  of  macadam  out  of  tho 
.'30,000  tons  authorised  to  bo  purchased  for  the  repair 
of  the  roads  for  the  current  year.  He  also  statod  that, 
with  the  airthority  of  flio  chairman  of  tho  Roads  and 
Bridges  Committee,  the  chairman  of  the  county 
council,  and  the  chainnan  of  the  sub-committee  on 
road  tarring,  he  had  extended  the  area  of  roads  to 
be  tar-treated,  with  a  view  to  preserving  tho  surfaces 
of  the  roads  as  far  as  [uacticable.  This  action  was 
approved. 

Fjnchley  U.D.C. — An  expenditure  nol  exceeding 
£20  has  been  sauctionod  for  planting  l.reos  in  Wood- 
house-road. 

Hazel  Grove  U.D.C— The  surveyor,  Mr.  G.  S. 
IVincaster,  has  been  instructed  to  cAny  out  paving 
works  in  Torkingtonroad,  at  an  estimatefl  cost  of  £15f). 
Lichfield  T.C. — A  rosohition  has  been  passed  to 
purchase  a  portion  of  the  frontage  of  the  land  in  Tam- 
woitli-road  for  a  widening  improvement. 

Lurgan  U.D.C. — A  tar-sprayer  is  to  bo  purchased  a( 
,1  cost  of  £r;i 

Macclesfield  T.C— The  Highway  Committee  have 
resolved  to  issue  a  notice  to  the  inhabitants  of  the 
borough,  asking  t.hein  to  whit«n  the  kerbstones  in 
fix>nt  of  their  premises  with  a  view  to  assisting  the 
public  in  using  the  streets  during  the  dark  nights. 
The  borough  surveyor,  Mr.  S.  C.  Baggott,  has  been 
instructed  to  carry  out  ilie  work  in  places  opposite 
municipal  buildings. 

Naas  No.  1  R.D.C. — Tlio  county  surveyor,  Mr.  J. 
D'Worke,  at  the  request  of  the  commanding  officer. 
Is  preparing  for  presentation  to  the  Road  Board  an 
<stimate  for  steam  rolling  about  li  miles  of  road 
damaged  by  heavy  traffic  to  the  Curragh  Camp. 

Newton  Abbot  R.D.C— The  suneyor,  Mr.  T.  A. 
f'hillips,  ieport<id  thai  one  of  the  road  sections  at 
Bishopsteignton  would  shortly  be  without  a  contractor, 
as  the  present  one  had  brtn  called  up.  Mr.  C.  Stooke 
^aid  that  the  roads  at  Bishopsteignton  were  absolutely 
going  to  ruin,  and  it  w<>uld  be  a  penny-wisc-and- 
pound-foolish  policy  not  to  put  tho  nec4^ssai-y  labour 
upon  the  gutter  and  water  tables.  He  would  advise 
the  council  to  get,  as  much  labour  as  possible.  Tho 
surveyor  :  .\nd  where  am  I  to  get  the  men  to  do  the 
work?  It  was  decided  that  the  surveyor  should  take 
over  the  contract.  Mr.  J.  Whiteway  ;  The  Govern- 
ment are  offering  substitutes  to  the  farmers.  Can't 
they  offer  substitutes  for  thc'men  they  take  off  the 
loads? 

Norfolk  C.C — The  county  surveyor,  Mr.  W.  Glad- 
well,  has  submitted  a  report  upon  the  road  direction 
posts  throughout  the  county,  from  which  it  was 
gathei-ed  that  it  was  proposed  when  necessary  and 
r(«fiuired  that  iron  posts  should  be  substitut<Mi  for 
wooden  pt>sts.  Iron  posts  would  have  raised  letters. 
and  could  be  repainted  without  being  taken  down,  and 
the  work  could  be  done  by  roadmen  if  desirable. 

Pocklington  R.D.C — The  surveyors  for  the  separate 
districts,  Mr.  J.  R.  Greonshaw  and  Mr.  (5.  W. 
Mitchell,  were  given  discretionary  powers  to  advance 
tlie  roadmen's  wage.-  to  £1  Is.  per  we<^k  without 
further  cjnsulting  the  council. 

Staffs  CC — It  was  mtimaf^  that  the  Road  Board 
ha/l  agrtied  to  pay  a  moiety  of  the  cost  (£660)  of  repair- 
ing the  damage  sustained  by  the  Wolverhampton  and 
Dudley  main  road  by  heavy  traffic.  Mr.  G.  E.  Brown 
protested  against  private  individuals  being  allowed  to 
use  the  roads  with  traffic  for  which  they  were  never 
intended,  and  said  that   if  they  charged  motor  omni- 


buses they  ought  to  have  some  ground  for  making 
these  lieavy  trading  vehicles  pay.  The  chainnan  said 
it  was  a  matter  for  legislation — the  council  as  a  body 
could  not  do  anything.  Mr.  Homer  said  they  ought 
to  be  very  careful  how  they  interfered  with  thi;  matter, 
because  by  doing  so  they  might  be  reducing  their  rate- 
producing"  power.  It  was  reported  that  damage  esti- 
mated at  about  £o,000  had  betMi  caused  to  other  main 
i-oads,  and  that  the  county  council  were  hopeful  of 
obtaining  a  substantial  contribution  towards  the  cost 
of  the  repairs. 

Truro  R.D.C— It  has  been  agreed  to  purchase  a 
horse-drawn  road  scraper,  at  a  cost  of  £23. 

Uxbridge  R.D.C— The  council  are  seeking  to  obtain 
.■i."i.niM  gallons  of  tar  for  spraying  pui-poses. 

Woolwich  B.C.— The  council  have  authorised  the 
borough  engineer,  ^Mr.  J.  Sutcliffe,  to  execute  works 
for  the  suii|)ly  of  materials,  steam  rolling,  and  the 
supenision  of  various  barrack  roads  for  the  Road 
Board,  at  an  estimated  cost  of  £290.  Tlie  laboui-  and 
transpoi-t  will  be  provided  by  the  military  authorities. 

Yarmouth  T.C— It  is  proposed  to  spend  t310  upon 
the  widening  of  Burgh-road  to  50  ft. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Beaconsfield  U.D.C— It  has  been  agi-eed  to  plant 
-l.tKX)  setts  of  withies  (basket-making  variety),  at  5s. 
[>or  1,000,   on   the  sewage  farm  at  Hedgerley. 

Bognor  U.D.C. — A  proposal  has  been  approved  to 
placo  a  distinguishing  mark  on  the  footpath  in  the 
vicinity  of  eacli  stret't  gully,  so  as  to  enable  the 
gullies  to  be  more  easily  found  when  covered  by  wat«r. 
It  was  explained  that  the  proposal  was  to  paint  the 
letter  "  G  "  on  walls  opiiosite  gullies  in  places  where 
I  lie  flooding  occurred. 

Brandon  and  Byshottles  U.D.C— Tho  surveyor,  Mr. 
O.  G.  Donkiii,  has  prepared  ^re-sewering  scheme, 
which  IS  estiniatfxl  to  cost  £290. 

Cannock  U.D.C. — The  Local  Govenimont  Board  are 
being  aslu-d  to  permit,  tb.>  completion  of  the  scheme 
f.u-  tho  extension  of  the  sewage  disposal  works. 

Coalville  U.D.C — A  scheme  is  to  bo  prepared  for 
dealing  with  the  EUistown  sewage. 

Hucknall  U.D.C— .Mr,  Sands,  the  engineer  to  the 
sewage  disposal  works,  stated  that  good  value  was 
realised  by  tho  sale  of  crops.  In  addition,  the  hay  was 
estimatod  at.  30  tons,  and  the  stack  of  wheat  was 
calculated  to  yield  30  riuarlers.  The  council  decid<id 
to  increa.se  (ho  salary'  of  the  eugiueei-  .CIO  10s.  per 
annum. 

Nuneaton  T.C. — The  corooration  have  made  a  profit 
of  no  less  than  £342  on  the  produce  from  their  farm 
during  the  past  year.  The  farm  is  80  acres  in  extent, 
20  acres  of  whii-h  is  usef)  for  the  treatment  of  sewage. 

Paul  U.D.C — Replying  to  a  complaint  from  this 
council  with  reference  to  flio  pollution  of  tho  Tolcariie 
River,  Newlyn,  tho  .Miulron  Urban  District  Council 
state  that  they  had  )>repared  plans  and  specifications 
for  the  carijing  out  of  a  complete.  s<>w<Tage  scheme 
for  Tolcanie',  and  deferment,  of  this  was  no  fault  of 
theirs,  but  owing  to  tlie  war.  They  regarded  the  Paul 
Urban  District  Council's  threat  of  complaining  to  the 
Local  CJovernment  Board  as  a  very  urmecossary  and 
unfriendly  act. 

Reeth  R.D.C — The  sanitary  inspector  has  suggested 
I  hat  to  avoid  the  choking  of  the  Reoth  upper  sewage 
disposal  systom  another  filler  bed  should  be  made 
between  the  tank  and  the  existing  filter  bed,  and 
charged  with  coarser  gravel. 

Walsall  T.C. — It  is  propose-d  to  complete  the  storm- 
water  sewer  at  Plcck,  at  a  cost  of  about  £400,  as  soon 
as  tlie  necossai-y  labour  can  be  obtained. 

WATER,  CAS,   AND  ELECTRICITY. 

Bognor  U.D.C— The  Legal  Conunittee  reported  that 
tliey  had  considered  tlie  proposa-l  of  the  Bognor  Gas 
Light  and  Coal  Company  to  increase  the  charge  for 
electricity  from  6d.  to  7d.  per  unit,  and  to  charge  for 
a  minimum  number  of  20  units  per  quarter,  whether 
consumed  or  not.  Tho  clerk  submitted  a  draft  letter, 
which  he  suggested  should  bo  addressed  to  the  Board 
of  Trade,  calling  their  attention  to  the  proposal  and 
registering  their  protest  against  it,  in  view  of  the 
ajipeals  for  economy  which  had  recently  been  made 
by  Ministers  of  t.ho  Government.  The  draft  was 
approved. 

Bromley  (Kent)  T.C— It  is  expected  that  there  will 
bo  a  saving  of  t2.000  on  sti^eet  lighting  during  the 
ensuing  year. 
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Hereford  T.C. — The  Gasworks  Committee  recom- 
mend the  town  council  to  establish  a  dehydrating  plant 
and  benzol  recovery  plant'  at  the  gasworks. 

Islington  B.C. — One  penny  jDer  hour  has  been  added 
to  the  wages  of  employees  in  the  electricity  depai-t- 
ment  of  the  borough  council. 

Keighley  T.C. — The  Waterworks  Committee  recom- 
mend that  application  be  made  to  the  Local  Govern- 
ment Board  for  an  Order  extending  the  time  lor  the 
compulsory  purchase  of  land  for  Avaterworks  j:)urposes. 

Lowestoft  T.C. — It  has  been  agreed  to  carry  out  an 
electric  cable  extension  to  Carlton  Colville,  at  an 
estimated  cost  of    i;200. 

Manorhainilton  R.D.C. — It  has  been  decided  to 
provide  a  water  supply  for  the  villages  of  Dromahaire 
and  Drumkeeran,  on  condition  that  the  ratepayers  of 
the  respective  villages  pay  the  entire  cost  of  the  ])ro- 
ject.  A  memorial,  signed  by  the  ratepayers  of  Dioma- 
haire,  was  submitted,  stating  that  the  inhabitants 
were  quite  willing  to  pay  for  the  water.  jNIr.  T.  Kelly 
said  the  inhabitants  of  the  village  of  Drumkeeran  were 
too  jjoor,  and  at  present  water  was  selling  throughout 
the  village  at  lOd.  per  barrel. 

Newport  (Mon.)  T.C. — It  was  reported  that  the  ex- 
tension of  the  Mannesmann  Tube  Company,  which  had 
been  acquii'ed  by  British  interests,  would  entitle  the 
firm  to  ask  the  corporation  for  500,000  gallons  of  water 
per  day,  according  to  agreement.  The  matter  was 
refeiTed  to  the  Waterworks  Committee. 

MISCELLANEOUS. 

Bognor  U.D.C. — The  surveyor,  Mr.  Oswald  A. 
Bridges,  has  reported  as  follows:  "I  am  now  using 
the  hay  which  was  made  last  summer,  which  I  -believe 
will  last  me  till  the  spring.  This  is  a  great  saving, 
and  in  consequence  only  £150  was  taken  up  in  the 
new  i'ate  for  keeping  the  horses,  instead  of  the  usual 
sum — viz.,  £200.  lliave  just  purchased  four  wagon 
loads  of  straw  (short  ends,  which  is  the  residue  after 
the  saleable  straw  has  been  removed),  for  £2,  which 
is  quite  good  enough  for  bedding,  and  will  last  me 
through  the  winter.  In  this  way,  and  by  giving  the 
horses  more  greenmeat  and  less  corn,  as  per  the 
instructions  of  the  Horse  Committee,  I  am  told  by  the 
accountant  tliat  about  £180  was  saved  during  the  last 
half-year."  In  the  course  of  the  proceedings,  Mr. 
G.  W.  Gibbs  said  he  thought  that  the  surveyor  was  to 
be  especially  congratulated  upon  the  fact  that  the 
sea  defences  had  been  so  well  carried  out  that  {practi- 
cally no  damage  was  sustained  in  the  recent  very 
severe  stomis.  Otlier  members  agreed,  and  the  chair- 
man remarked  that  the  bull-nosing  to  the  parade  had 
proved  most  satisfactory. 


EOK,     OTHER     ADVEKTISEIMENTS 

See  End  of  Paper. 

WILTS     COUNTY     COUNCIL. 
MAIN    ROADS    UNDER    DIRECT 
MANAGEMENT. 
(The  Roads   and   Bridges    Committee   of    the    Wilts 
County   Council  invite   Tenders  for  a  period  of  one 
year,  comraenchig    1st    day    of    April  next,   for  the 
following:  — 

Granites,  Basalts,  Limestones,  Flints,  &r. 
Hauling — Piece  Work  and  Day  Work. 
Steam  Rolling. 
Tools  for  Roadwork. 
Tar  for  Tar-spraying. 
■Specifications  and  Forms  of  Tender  can,  on  appli- 
cation,  be  obtained   from   the  County   Surveyor. 

Sealed  Tenders,  addressed  to  tlie  Clerk  of  the 
County  Council,  County  Offices.  Trowbridge,  must 
be  delivered  on  or  before  the  11th  day  of  December, 
1916. 

No  pledge  is  given  that  the  lowest  or  any  Tender 
will  be  accepted. 

(Bv  order) 

J.   GEORGE   POWELL, 

County  Surveyor. 
County    Surveyor's   Office, 
Trowbridge. 
November  15.  1916.  (3,170) 

TEMPORARY  SURVEYOR'S  CLERK  required 
(ineligible  for  military  service):  typewriting, 
tracing,  and  previous  experience  in  Municipal  Office 
desirable.  Application.s,  giving  full  particula.rs  of 
present  employment,  previous  experience,  and  salary 
required,  to  Survevor.  Brentford  Urban  District 
Council.  (3,171) 


PERSONAL. 

IMr,  Oswald  A.  Bridges,  surveyor  to  the  Bognor 
Urban  District  Council,  is  suffering  from  an  attack 
of  influenza. 

Mr.  I.  Dow-son  and  Mr.  J.  Liddle,  sanitary  sur- 
veyors to  the  Auckland  Rural  District  Council,  have 
received  a  £20  increase  of  salary. 

Mr.  T.  H.  Smith,  surveyor  and  water  engineer  to 
the  Ilkley  Urban  District  Council,  has  had  his  salary 
i'ncreased  from  £220  to  £250  per  annum. 

iNIr.  H.  H.  Dunn,  acting  coiuity  surveyor  of  Cam- 
bridgeshire, has  been  apixiiated  Adjutant  to  the 
2nd  Battalion,  Cambs  Volunteer  Beguuent. 

Mr.  A.  L.  Parker,  surveyor  and  sanitary  inspector 
to  the  Oakham  Urban  District  Council,  has  been 
voted  a  war  Ixmus  at  tire  rate  of  £15  a  year. 

Mr,  C.  H.  W^right,  of  Ba.'row-on-Soar,  Leicester- 
shire, has  been  appointed  surveyor  to  the  Mailing 
(Kent)  Rural  District  Corincil,  at  a  salary  of  £200 
I>er  annum. 

Mr.  W.  H.  Jukes,  surveyor  to  the  Tipton  Urban 
District  Council,  has  had  his  salary  increased  by 
£75,  on  the  ^understanding  that  he  obtains  clerical 
assistance  in  the  office,  to  enable  'him  to  devote 
increased  attention  to  the  roads. 

Mr.  Alan  Bromly,  borough  surveyor  and  wafer 
engineer  of  Godalming,  who  is  thirty-nine  years  of 
age,  has  been  granted  conditional  exemii)tion  from 
military  service.  Mr.  Bromly  was  rejected  last  May 
owing  to  eyesight  tronble,  and  was  classified  B2. 

Mr.  E.  E.  Fincli,  engineer  to  the  City  of  London 
Corporation,  has  presented  to  the  Guildhall  Library 
four  photographs  of  the  Walbrook  sewer  which  used 
to  run  beneath  the  church  of  St.  Margaret,  Lothbury, 
but  was  filled  in  la.'rt  summer.  The  pictures  reveal 
masonry   and   timber   work  of  great  antiqviity. 

Mr.  Henry  Gregson's  services  as  consulting"^  sur- 
veyor to  the  St.  Artnes  Urban  District  Council  are 
to  be  continued  for  the  present,  to  enable  him  to 
render  increased  assistance  to  the  acting  surveyor. 
Mr.  Lawson.  whose  salary  has  been  increased  to 
£150.  The  widow  of  the  late  surveyor,  Mr.  J.  W. 
Sawdon,  has  l)een  voted  £250  by  the  coiuicil.  and 
she  will   receive  it  in   twelve  monthly   instalments. 

Mr.  T.  Salkield,  municipal  engineer  of  Delhi,  leaves 
for  France  this  week  for  sei-vice  unth  the  Prince  of 
Wales'  Military  Commission  dealing  with  British 
burial  gi'ounds.  The  Director  is  General  Fabian 
Ware.  The  British  and  French  Governments  are 
co-operating,  and  have  agreed  to  maintain  in  per- 
petuity all  the  burial  grounds  of  soldiers  in  France. 
The  Delhi  Municipality  have  agreed  to  Mr.  Salkield 
inidertaking  the  service  until  May.  1918.  if  required, 
and  the  Indian  military  authorities  have  released 
him  temporarily  from  iiis  command  of  the  Delhi 
Company,  1st  Punjab  Volunteer  Rifles.  M,r.  Salkield 
at  first  takes  the  rank  of  Lieutenant  in  the  British 
Army,  but,  being  a  Captain  on  the  Indian  Establish- 
ment, he  will  take  rank  as  Hon.  Captain. 

At  Pagani's  Restaurant.  Great  Portland-street. 
W.,  on  JMonday  next.  Lieutenant  Turnbull.R.A.M.C, 
who  has  recently  been  awarded  the  Military  Cross, 
wnill  be  the  guest  of  lionow  at  a  dinner  and  concert 
arranged  by  his  fellow  members  of  the  Mimicipal 
and  Coinity  Club.  Sir  Edwin  Cornwall,  m.p.,  will 
preside  over  the  gathering. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 


The  Editor  invites  t 
with  a  view  to  makin 
head  as  complete  and 


co-operation  of  Scrvbtor  readert 
the  information  given  under  thi9 
ccurate  as  possihle. 


APPLICATION  FOR  LOAN. 
Shrewsbury   T.C. — 12.200   for  the  extension   of   the 

cemiti-rv. 

LOANS   SANCTIONED. 

Blackburn  T.C. — £5,(X)0  for  a  tar  distillation  plant. 
Poplar  B.C. — £4,236  for  electricity  mains. 
Wednesbury  T.C. — £6.690  for  electricity  extensions. 

LOAN    REFUSED. 
Grays    U.D.C. — 1'600    for   the    pin-chase    of    horses, 
harness,  and  caits  for  scavenging  purposes-, 
FORTHCOMINC  INQUIRIES. 

NOVEMBER.  C 

21. — Neath.       For    works    of     sewerage     and 

sewage  disposal  (Mr.  A.   G.   Drury)  ...        6,317 
22. — Pontyclun.     For  the  construction   of   a 

new  road  (Mr.  X.  G.  Drury)      — 


XOVEMBF.R    17.    1910. 


AND  COUNTY  ENGINEER. 
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ASSOCIATION  OF  MANAGERS  OF  SEWAGE  DISPOSAL 
WORKS. 

ANNUAL    GENERAL    MEETMC. 

The  aiimial  gt^niaral  iii,-,-ting  of  tliis  body  will  lit> 
held  at  the  Hol'horn  Ee.-tauraiit,  London,  W.C.  on 
Tlmrsda.v,  Diveniber  7th.  at  2  p.m.,  when  Dr.  Saiiuul 
Rideal.  f.i.o..  p.c.s..  will  read  *  paper,  entitled 
-Can  Explosives  ]»>  Maiiufactiued  on  Sewage 
Works  ■  "  and  Mr.  Charle.s  Terry,  Canterbury,  one 
on  •' Moilern  Sewag.'  Piii  ilication  Works:  Their 
Design,  Construction  and  .Madiiitenance."  A  third 
pajier  will  be  contributed   \>\-  Mr.  E.   Ardern,  m.s'c. 


CONCRETE  INSTITUTE. 

PROGRAMME   OF   SESSION    1916-17. 

\l:  i'.  K.  W.ritwoiih-Sii.-ilds,  M.iNsl.c.E..  will  on 
Thursday,  the  2;ird  inst..  deliver  his  presidential 
address  before  the  niendieis  of  the  Concrete  Institute. 

Other  fixtures  (or  the  session  are  as  under:  — 

Deoend>er  31st. — Prof.  Henry  Adams,  m.inst.c.k.. 
on  ••  Pile  Driving  and  the  Supporting  Power  of  Piles." 

January  2oth.— Mr.  C.  R.  Peers,  chief  inspector  of 
ancient  monuments,  H.M.  Office  of  Works,  on  "  Tlie 
Care  of  Ancient  Monuments."' 

PVbruary  22nd.— Mr.  Robi-rt  N.  Sinclair  on  '•  South- 
ampton Docks,  Re-modelling'  of  an  Old  Dry  Doid^."' 

ifarch  22nd.— Mr.  W.  Cleaver  on  "The  Rational 
Design  of  Reinforced  Conneio  Wliarves  and  .Jetties. 
with  particular  reference  i..  those  for  Wet  Docks, 
havin?  a  Permanent  Water  Level." 

April  26th.— Mr.  S.  Bylander  on  "  Secondary 
Stresses  in  Structural  Steel." 

The  meetings  will  be  held  at  Denison  House,  20(i 
Vauxhnll  Bridt'e-road    Westminster. 


TOWN  PLANNING  INSTITUTE. 

ARRANGEMENTS    FOR    1916-17    SESSION. 

-Meetings   oi    tin:   Town    l'l;uiniug   Inst. lute    lor    the 
1916-17  session   have,   we   arc   informed   by   the  .secre- 
tary, Mr.  .•Vlfred  R.  Potter,  be.u  arranged  as  under:-- 
Dec.    8. — "Housing     and    Town    Planning    Require- 
ments at  the  End  oi  the  War,"   by  Coun- 
cillor Harrison   Barrow  (associate). 
Jan.    5.— *'.\>few  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    M.A.,    .-v.r.i.b.a. 
(member),  and  S.  .\.  Kelly,  f.s.i.  (mend)er). 
Feb.    n."  Monumental   .Memorials  and  Town   Plan- 
ning,"  by   Prof.    H     D.   Adshead,    J'.u.i.b.a. 
inember). 
\1  LI     Li;.— 'Road  Construeliim  aniji  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
W.  Rees  Jeffries  (lion,  member). 
.\|)ril  20.— "  Town    Plannin.'    in    South     India,"     by 

H.   V.   Lanchesfer.   f.R.i.B.A.   (mendier). 
June    I.--"  Draft    Act.    wilh   respect  to  Planning  and 
Regulating    the    U.-e    and    Development    of 
Land     for     Building    Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada."    by   Thonias    Adams,    f.s.i.   (past- 
president). 
In    each  case   the  chair   will   be  taken   at  6  p.m.. 
and    due   notice    will    be    given    as   to    the   place    of 
meeting. 


APPOINTMENTS  VACANT. 

Official  and  similar  adtbriiseuenis  recbivbd  cp  to  4.30  p.m. 
os  tbnksdavs  will  be  inserieij  in  the  following  days  is80b, 
but  those  responsible  for  thiir  despatch  are  Tccommended 
to  arrange  tliat  they  shall  rcd'-h  The  StJHTBTOR  office  by  noon 
on  WBDNISDAI9  to  ensure  their  inclusion  in  the  weekly  list  o) 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  [City  So.  I0i6)  subject  to  later  con- 
Hrmation  by   letter. 

ROLLER  DRIVERS.-Xovember  20th.  —  Hendon 
Urban  District  Council.  £2  2s.  per  week.— The  Sur- 
veyor. Council  Offices,  Hendon,  N.W. 

SURVEYOR'S  TEMPORARY  ASSISITANT.— 
November  20th.— East  Barnet  Valley  Urban  District 
Council.— Mr.  T.  A.  Bu<kUy,  clerk.  Council  Offices. 
New  Barnet. 

TEMPORARY  ASSIST.VXT  SURVEYOR.— Novem- 
ber 20tl)."Eritli  Urban  District  Council.— Mr-.  H. 
Mind,   suiv.-vor.  (Jonncil   Dtiieis,   Erith. 


INSPECTOR  OF  NUISANCES.— November  27th.- 
Wi'jtim  Kur:il  District  Council.  JilSO  per  annum.— 
-Ml.  J.  F.  W.   Ritson.  clerk.  We.st-street,  Wigtou. 

TEMPOR.ARY  DIVISIONAL  SURVEYOR  .- 
N'ovendier  29t.h.— Somerset  Ckiunty  Council.— Mr. 
(iordon  R.  Poilhmd,  :u-ting  county  isurvevor.  Wells. 
Somerset. 

ASSISTANT  ENCUXKKR.-Public  Works  Depart- 
ment. \igeria.  tSOO— MiK)  per  annum.— Crown 
.\genls   for  the  Colonies.  4  Millbank,  London,  S.W. 

CLERK  OF  WOR.KS.~For  Saiidling  Divisional 
R.E.,  Kent.— Division  Oflirer.  Royal  Engineers.  SaM- 
wood.  Hythe. 

STEAM  ROLLER  DRIVER.-Rotherhain  Rural 
District  Council.  C2  per  week.— Mr.  R.  Bradbury. 
Imperial   Buildings,  Rotherham. 

SURVEYOR'S  CLERK  AND  DRAUGHTSAIAN. 

—For  hutments,  near  Salisbury,  5s.  to  7s.  6d.  per 
day.— Division  Officer.  Rnval  'Ehgineers.  Codford. 
Wilts. 


I     meters,   and     10(1    time 

il    eonneil.  --  Comnierci;il 

7:i       BusirjgImM  -  stn-et. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  advbrtisbuents  recbivbd  np  to  4  30  p  m 

ON    THDRSDAVS     WILL    BE    INSERTED    IN    THE    FOLLOWING    DAYS    ISSDB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (.City  No.  lOiC)  suhject  to  later  con- 
firmation  by   letter. 

Buildings. 

BRISTOL.— November  2;ird.— For  alk-rations  and 
additions  to  Avonniontli  snii-statioii,  for  the  Elec- 
trical Committee.- Mr.  H.  F.  Proctor,  chief  engineer 
and  general  m:iiKe4iT,  The  Exch;uige.  Corn-street. 
Bristol. 

Engineering:  Iron  and  Steel. 

I.EVL.WI).  — Novi'iidier  27(li.— For  Laying  oast-iron 
ualcr  main,  liydi;nits.  :ind  appuirteuianit  wo,rks,  for 
tlic  urban  district  council.— Mr.  C.  T.  Lomax,  engi- 
neer. 37  Cross-street.  Manchester. 

.lOHANNESBURO .-December    9th— .January    ;3rd. 
For  the   supply    of     1,427     house    service    electricity 
meters,     seven     switcht>o:ir(' 
switches,    for    the    nnini<'ip, 
Intelligene,.      l)e|,;iit  meni , 
London,  E.C. 

JOHANNESBURG. -December  L-ith.-For  the  ex- 
lension  of  the  by-products  plant,  for  the  municipal 
council.— Messrs.  K.  W.  Carling  &  Co.,  St.  Dunslan'.s- 
Iniildings,  St  Dunstan's-hill,  London,  E.G. 

DURBAN.— January  .">rd.— For  the  supply  of  a 
Ji.iKJO-k.w.  s'team  'turbine  ;ilf,ei-nator  and  condensing 
■pla.iit.  for  the  corpoi-ation.— Borough  Electrical  Engi- 
neer. Municipal  Buildings.  Durlxni.  South  Africa. 

CAPE  T()WN.-vIann:iry  ,'-)th.— For  the  supply  of 
electric  motors  and  starting  ijanels,  for  tlie  cor- 
poration.—Elis'trieitv  Department;  Dock-ioad.  Cnpr 
Town. 

SYDNEY.— January  ath.— For  the  snp|.ly  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  Sontli  Wall's  Department  of  Public 
Works. — Department  of  Cninnicrcial  Inl.clMgcnce, 
B;isingliall-.strcet,  F,.C. 

Roads. 

ROYI'ON.— November  22n(I.— Foi-  tlio  supjily  of 
lilU  to  500  tons  of  iiiOn-sliiipery  granite  setts,  for  the 
urban  district  council. -Mr.  E.  Harri.=on.  clerk. 
Town   Hall,   Royto'u. 

WARWICKSHIRE.  -  November  24th.  -  For  the 
supply  of  road  material  (broken  aiid  unbroken),  and 
tarred  macadam,  tor  the  cr)unty  council. — Mr.  John 
Willmot.  county  surveyor,  (i  Waterloo-.street,  Birming- 
ham. 

iSIITCHAM.— .\ovember  :Mth.— For  the  supply  of 
ridnd  for  tar-spraying,  for  the  urban  district  counciJ. 
—Mr.  R.  i\f.  Chart,  clerk,  j>rn  ten.,  The  Vestry  Hall. 
.Mitcham. 

CAMBRIDGESHIRE.  —  Noveanbfjr  25th.— For  the 
supply  of  Ijroken  granite,  basalt,  slag,  and  tarred 
macadam,  for  the  county  council. — Mr.  H.  H.  Dunn, 
acting  county  sui-veyor.  County  Hadl,  Cambridge. 

CARMARTHEN.— Novenrbcr  25-th.— For  'the  supply 
of  road  materials  and  haulage,  for  the  county 
council.  —  Mr.  R.  W.  Joneis,  Cownty  Offices,  Car- 
marthen. 
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WATEBFOED.— Foi'  the  supply  of  one  sweeping 
niacliine.  one  horse  scTupiny  machine,  and  oii<' 
stone  enisher  (nrnv  cir  secoiul-hanil) — 'Sir.  J.  Rnwrii. 
< onnty    sinvcNur.    ('nniil\    ()l1ici'>,    l)mi_Siarv;ni. 

Sanitary. 

CUKRAGH.— XuvrnibiT  i'Jid.— For  seavenying  aii.l 
liarraek    services.— II eadciuarters    OHiue,    CiuraLih. 

DUBLIN.— For  scavenging  and  elus.l  .Sfrviee.-;.— 
Headquarters    OlVu-e.    linyal    Barraek.s,    Did.lin. 

Stores. 

t'-UIBKIDGE.-  Nnveinher  20lh.— For  tlie  supply 
of  broken  granite,  syenite,  basiilt,  or  similar  stonc\ 
i;ravel,  sand,  liroonis.  liorses.  carts,  implements,  and 
drivers,  for  tlie  eorporali^n. — The  Borougli  Sin-veyor. 
(iuildliali,   Cambridge. 

WEST  HAET'LEPOOL.— Noveniher  23rd.— F.ir  (lie 
siipi)ly  of  kerl)stc)ne,  flags.  <-hanneil  ii'looks,  paving 
setts.  \vliinst<.ine.  pitrli  and  tar,  lime,  earthenware. 
Sewer  jiipes.  metal  ciistings,  cement,  disinfectants, 
and  cartage,  for  the  corporation.— ]\Ir.  N.  F.  Dennis, 
borough  engineer  and  surveyor. 

FELLING.— Novenvber  25tli.— For  the  supply  of 
macadam.  Hewurth  freestone  kerb,  setts,  whinstom- 
kerb  and  setts,  Portland  cement,  shovels,  brooms, 
sanitary  pipes.  an<l  eartage.  for  the  urlian  district 
council.— The  Suiveyor.  {'ouneil  Buildings,  Felling- 
on-Tyne. 

KING'S  LVXX.-Xuvciuber  27tli.— For  the  supply 
of  coal,  oiliii. Ill's  ynods.  inimuongery,  waste  and 
packui'j.  b'li-liis,  iMsiin-^.  disinfectants,  stoneware 
jiipc-.  IiimIh'i.  .iiiil  iJiiinbcr's  work,  for  the  coriiora- 
tion.-.Mi  Allnd  .1.  Siiiilli.  boidimli  siuvcvoi.  Town 
Hall.    I^iiii;'-    I. Mill. 

XllTTIXCII    \\l  \-i\VMllHT      .'Mill  t'Ml       lb,.      ,MI|,|||V 

Ml      rrlliclll.      ■r.JU-      \UI-      line.,      lr,|      bri,.|.,-.      I.lllc      lili.'ks, 

limber,  -i.,ii,.uiiM'  |'i|M^,  iiMM  iM.^t  ICJ-.  imn  -nIHcs. 
Voiksbir..  Ila-s  ,iihI  Ii,t1.>,  -laliil..  ^.H-  broken 
urallite,  1 1 1 1 1 1,- toi  ic  .-ja;.;,  i^b  1 1  .|  .1  li- -  .  li\ri  j  i  .i  \  d  .  coal , 
picks,  shovels.  s.coo[is.  jronmon,gery,  scavengiiig,  and 
other  brushes,  disinifectants,  refined  tar,  pitch,  and 
creosote  oil.  for  the  corporation. — Mr.  Arthui' 
Brown,   citv   engineer.   Guildhall.   Nottingham. 


Pudloed  Cement. — It  is  often  noticeable  that  lieat- 
ing  cliambor^  wlieii  most  required  are  the  least 
efficient,  owing  to  flooding  in  the  rainy  seasons.  We 
hear  that  the  heating  chamber  of  the  workhouse  at 
Selly  Oalc,  Birniingluun,  which  is  situated  in  ground 
frequently  saturated  with  water,  was  constructed  with 
Pudloed  cement,  and.  although  liuilt  on  a  most  tiying 
site,  good  ies\ills  have   been   attained. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

Die  Ediior  invites:  tlic  co-operation  of  Sl'iiVEVOR  render? 
with  a  view  to  maltinri  the  information  giecn  -under  tlii^ 
head  as  cornvlete  and  accurate  as  possible. 


'  Aooepted. 


t  Becommended  for  acceptance. 


cniMSBV.— For     tlie     con 

tuijerculosis  (lisi)ensary.' 

engineer : — 
Swaby  &  'VSralsliam.  flrimstjy 
H.   Aahton.   Barton 
M.  Holmes  i  On..  Limited,  (irimsliv 
Edwanls  A    I{ayn..r.  (!]■inl^lly      . 
E.   Smith,    (liiiii-liv 

newiii-   .\    l..iM,Uiaiia,    laniitcil,   (Iniiisln 
East    A    Craves,    Orinishy  ' 

Enf>:ineer"is   estimate,    ,i*70ij 


SHEEENESS.— For  the  supply  of  100  tons  of  2-iu.  Leicester 
granite.  100  tons  of  15-in.  granite,  100  tons  of  ii-in.  Kentish 
ragstone,  and  200  yds.  of  clean  hoggin,  for  the  urban 
ilii5trict  council.— Mr.  T,  F.  Berry,  surveyor  ;  — 

(JliANITE. 

€    s,    (1 
Enderbv.aud    Stoney    Stanton    Granite  t'onuiauy. 

Leicester  (2  in.) 0  19    n 

Enderby    and    Stoney    Stanton    Oranite   C'ompany. 

Leicester    (U  in.)  0  19    6 

^VhitHick    Granite    Company.    Limited,    Leicester 

(2  in.)  110 

Whitwick    Granite    Company.    Limited.    Leicester 

(Uin.)  110 

British  Macadams.  Limited.  Loudon    (-2  in.)  14    8 

British  Macadams.  Limited.  London  (Uin.)  14    8 

Brookes,  Limited.  London  (2  in.)        '  . .  15    4 

Brookes.  Limited.  London  111  in.)  15     4 
Cliffe    Hill    Granite    Company.    Limited,    Leicester 

(2  in.)  0  18    3 

Cliffe    Hill    Granite    C'ompany,    Limited,    Leicestei- 

(11  in)  0  17    9 

.Tohns'ton  Brothers,  London   (2  in.)  12    0 

.Johnston   Brothers,  Loudon  (IJ  in.l  12    0 

Kentish    Hagstone. 

Chittenden  &  Simmons,  Limited,  Maidstone.    Iviait  n  m    c 

W.  H.  Bensted  &  Son,  Maidstone,   Kent  U    9    i; 

Hoggin. 

.1.  Horsford  &  Co..  Limited.  Faversham  0    4    n 

Wills  &  Packham.  Limited,  Sittiiigbourne  . .         . .  0    3  11 


W.VNT.VCIK.— .\ccepteci  for  the  supply  on  hire  of  a  10-ton 
steam  roller,  fitted  with  an  approved  scarifier,  with  driver 
and  sweeper,  the  contractor  to  snppl.y  coal,  oil,  and  waste, 
louetliei-  with  one  water-cart,  iirovi'ding  liorse  and  man 
lor  same,  wmkins  hours  7  a.m.  to  5  p.m..  with  IJ  hours 
oat  for  meals;  Saturdays  7  a.m.  to  1  p.m..  with  1  hour 
allowed  for  meals,  for  the  rural  district  council.— Mr. 
,lohn  W.  Harris,  eic^ineer  and  snrveyor  :--  . 
Walter  W.  Buncombe.  Hiabbridice,  Somersetshire.— At  per 
day  of   ei-bt    lii.urs,    12   4s.  Rd.;   all   as  per   the  above  at 

per   ton    nl    sl,,n,-   , -.li.tated,  2s.   2(1.;    liTe.ikiiii;    up    i..;,,l 

snrfari-  uiih  -.Miiii.-i  ,it  per  day.  £1  Iss  i.ii-.i  k.n^  up 
road  Miifnci-  uiih  -.Miiiier  at  per  vai'd  -iipci  .  ;.l  l..i 
the  i.i.u  isi.in  .it  :i  „-,-nud  water-cart,  h..,-,-  iiii.l  iioiii. 
at  pel-  (lav.  111.  ;  tor  the  provi.-ion  of  a  trace  llorsc  :it 
per  (hiy,  lU- 


MEETINGS. 

iH(i  tillusrs  will  uhlige  h,i  .<eiulin,i  earhl  uolicc  nf 
dates   of  furthcomniii   mevtiniis. 


NOVEMBEB. 
-Institution     of    Civil  '  Engineers  ;     I'aiier    to    lie    read: 
•■  Keadby    Bridsie.'    by    Mr.    .lames    H.    Ball,    m.inst.c.e. 
5.30  p.m. 
-Professor    S.    D.    .\dsliead    ou    "The    Town    Planning -of 
Greater  London   After  the  War."     ITniver.sity  College. 
Gower-slreet,   W.C.     5.30  p.m. 
I'oncrete     Institute:      Mr.     F.      E.     Wentworth  -  Sheilds 

delivers  his  presidential  address.     5.30  p.m. 
Professor    S.    D.    .\dshead    on    "  The   Town    Planning   of 
Greater  London  After  the  War  "     Itniversity  College, 
(lower-street.  W.C.     5.30  p.m. 

DECEMBER. 

-Professor    S.    P.    Adsliead   on    "  The    'I'owii    Planning    of 

(ireatei    L.ai.liHi   After  the  War."      University  College. 

Oowei--!  led  ,    Hi'.     5.30  p.m. 
-Town    I'liiiiniii!     Institute:   Councillor  Harrison   Barrow 
On  "  IbiiiMiiLi   iiiiil  Town  Plaiininn'  Keiiiiirementa  at  the 

End  ot    the  War"       C,  p.m. 
-AssoCKllM.i,     (il      .\l;iM:mcrs     ,,1      S.•^^;o:(■      |l|-|i..,;il     Works; 

AnniialCeiicr.il    .Mcclint;.    Ih.l Kc   I  ,i  ii  i  .1  ill .  London. 

2  ]i.m. 
-Professor   S.    1).    Adshead   on    "  The   'I'own    Planning    of 

Greater  London   After  the  War."     University  College. 

Gower-street,   W.C.     5.30  p.m. 
Concrete     Institute;      Prof.     Henry     Adams     on     "Pile 

Driving  and  the  Supporting  Power  of  Piles."    5.30  p.m. 


APPOINTMENTS    OPEN. 

(I^JOMERSET   COUNTY   COUNCIL. 

^■J  Wanted.  Temporury  Divisiomil  Surveyor,  to 
reside  in  Long  Ashton.  Must  lie  over  military  age. 
and  be  fully  .qualified,  experienced  in  the  maiu- 
temiiire  of  heavily  traftieked  rural  main  roads,  the 
cftntrol  of  inechairical  tar-macndam  i.ilant,  &c. 
Muslt /be  used  to  the  control  ot  men.  ;ind  tJie  keep- 
ing (Of  detailed  ^ac'coiuits  and  preparation  of  esti- 
iiKbtes.  Ne€es,sary  to  he  a  motor'  cyclist,  aiul  t.3n 
|jer  aiumin  wiill  be  lallowed  for  the  provision  and 
upkeep  of   a   suitaible  miacMne. 

Applications,  .sta'tintr  lage,  exijerience,  salary  re- 
(.luired.  and  aoflompamiedr  by  three  testimondtvls.  to 
be  sent  to  tl  e  undersignecV  before  29th  November. 
ItlKi. 

GORDON  R.   FOLLAND. 

Acting   ('oniit\-    Siuvcyor. 


WelLs,   Somerset. 

November   !).    liUC. 


t3,l(i6) 


EIUTH  n;ii.\N  DISTEICT  COUNCIL, 
Reiinipil.  l.u  ibe  (peritfd  of  the  war.  Temporary 
Assistant  Smvcyoi.  ineligible  for  military  service. 
Applicant  slioiild  bold  the  testamur  of  the  Institution 
of  Muui<'ipal  l-hiLjiiiecr-,  and  liave  liad  experience 
on  sewerage  works,  election  of  buildings,  road  and 
tramway  construction,  and  be  capable  to  survey, 
take  levels,  prepare  specifioation  and  quantities, 
and  supervise  the  construction  of  works. 

.\|i|>licatiniis^  stating  age,  experience,  and  salary 
nM|uired.  should  be  fforwarded  not  later  than 
:\loiiday.  the  iidth  November,  191G,  to  the  under- 
signed. 

HARObD   HIND, 

Surveyor. 


Council  Gtliccs. 
Erith. 
November   lo 


lyiG. 


(3. It)!;)) 


CLERK  or  'WORKS  for  Estate  Development 
in  tlie  Midlands.  ^laii  capable  of  general  super- 
vision Oif  buildiii'i'  construction  and  road  making 
upon  an  extensive  isetile.  None  need  aiiply  who  are 
already  engaged  upon  Goveniment  work.  Send  full 
liarticulars  to  vour  nearest  LaViour  E.xcliaiige.  quot- 
ing reference   No.   A2564.  (,3,167,) 


NoVtMBEK    17.     litlt). 


AND  COUNT  r   ENGINEER. 
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ROAD    MAKING. 


REINFORCE    CONCRETE    ROADS    WITH 

EXPANDED     METAL. 


F.XM'TTII  SKA   DKFENCE    WORKS.     Kxpaiule.l  Stotl  O. 
Mr.  Samiei.  Hfn.'S,  frl> 


lop. 


,.1  Ku:,,U..y. 


..f   Kua.lwa 


ifC' 


THE       EXPANDED       METAL       COMPANY,       LIMITED 

Patentees  and    .Manufacturers  of  Expanded    Metal). 

Head   Office  :     YORK    MANSION,    YORK     STREET,    WESTMINSTER,    LONDON,    S.W.     = 

Worhs  !    STRANTON     WORKS.    WEST     HARTLEPOOL. 

DRAIN  AND  TUBE  CLEARING  MACHINES 

Supplied  complete  with  specially  selected  MALACCA    CANES,  fitted  with  ordinary 
Brass   Interchangeable    loints.  ^,^  ^.^^  ^^^  "FERRET"  or  other 

patent  LOCKFAST  JOINTS. 

Contractori  to  H.M.  GoTerament,  Princi^  RAiliray  Companict, 
Borou£h  CottQcilt,  ui4  Municipalttiu  throvEhout  tiu  ^orhL 

IN  USE  BY  EMINENT  SANITARY  EXPERTS  EVERYWHERE. 


Wt    art    specialists    in     DRAIN    CLEANING    and    TESTIMC 
APPLIANCES.     Catalogue  on  applicotion. 


CAKEBREAD,  ROBEY  &  CO.,  Caroba  Works.  WOOD  GREEN.  LONDON,  N. 

Telegraphic    Address:    "SPLENDOUR,    LONDON."  Telephone  Numbers,  Palmers  Qreen,  635  &  636. 


In    consequence    of    the    severe    Uphting:    restrictions   it    is    of    the   highest    importance  that  all 
sources   of   danger  to    pedestrians   shall    be    quickly    removed   where   possible. 
We  have    now   no   casual   labourers    to    deal    with    a    fall   of    snow,  but 

SUTCLIFFE'S  PATENT  FOOTPATH  &.  CHANNEL  SNOWPLOUGH 

will  deal  with  the  heaviest  snowfall  and  will  do  the  work  of  75  to  100  men,  clearing 
footpaths   and   channels   at    I/-  per   mile.         For   a    light    snowfall 

SUTCLIFFE'S    HAND    SNOWPLOUGH    &    SCRAPER 

will  clear  snow  where  an  ordinary  plough  would  be  useless.  One  man  using  it  will  do  the  work  of 
three  or  four  men  with  ordinary  scrapers,  and  when  not  in  use  as  a  snow  remover  it  can  be  used  as  a 
scraper  for  ordinary  cleansing  "purposes. 

Ploi/ghs  supplied  to  His  Majesty's  Qovernment  and  One  Hundred  Authorities. 

lull  pai-Liiiilan  and  pyiys  ol   til  our  spetialilici  in  municipal  apf'liances  Jioiii — 

The  PATENT  SNOWPLOUGH  CO..  MYTHOLMROYD.  S.O.  YORKS. 
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TTUTMENTS   NEAR   SALISBURY. 

Ai)pliriiliiin>:  ;nv  invited  I'oi-  (In-  \"i^\  "I 
Suivoyor's  CK'vl<  ami  Draughtsman. 

Rate  of  pay,  o^.  to  7s.  6d.  per  day.  Kixc  siiigU 
quarters. 

Applirations  lo  be  addressed  to — 

Divisional  Officer, 

Royal  Engineers, 
(3,164)  '  Codiord,  Wilts. 

TENDERS   WANTED. 


DOROUGH    OF    KING'S    LTNN. 
"^  Tlio  Corporation  invito 

Tenders 
For    the   Supply    during   the.  Twelve     Months   ending 
.31st  December,   1917,   of  the  following: — 

Coal,   Oilman's   tioods,   Ironmongery,   AVaste  and 
Packing,  Brushes,  Castings,  Disinfectants,  Stone- 
ware Pipes,  Timber,   Plumber's  Work. 
Forms    of    Tendrr   and    further   iiarticiilars    ■  an    In' 


oljlained,  and  .Samples  may  be  seen,  on  application  to 
the  undersigned,  to  whoni  Tenders  must  be  delivered 
not  later  than  K)  a..ni.,  Monday,  November  27th,  1916. 
Thr  Corporation  does  not  bind  itself  to  accept  the 
lnw,>t  HI-  any  Tender. 

ALFRED  J.  SMITH, 

Borough  Surveyor. 
Town   Hall, 
King's  Lynn. 

November  9,   1916.  (3,161) 

CAMBRIDGESHIRE   COUNTY    COUNCIL. 
TENDERS  FOR  ROAD  MATERIAL. 

The  aliove  Couneil  invite  Tenders  for  the  Supply 
of  Broken  Granite,  Basalt,  Slag  and  Tarred  Macadam 
for  use'  on  the  Main  Roads  during  the  vear  ending 
March  31st,  1918. 

Particulars  and  Forms  of  Tender  may  be  obtained 
from   this  .Office,  where  Tenders  are  to  be  delivered 
on  or  hefore  Saturday,  November  '25th,  1916. 
H.  H.  DUNN, 

Acting  Couiitv  Surveyor. 
County   Hall, 

Cambridge.  (3,156) 


BRABY'S 
AUTOMATIC      FLUSHING      TANKS, 


SIMPLE. 


RELIABLE. 


Illustrated  Price  List  on  application.* 

FREDK.  BRABY  &  CO.  Ltd.,  fi^  *^^oifK%f"o%?T^o^^.  "^s.^; 


LONDON&^ 
LANCASHIRE 

FIRE 

INSURANCE  COMPANY.; 


FIRE. 

Consequential     Loss. 

ACCIDENTS. 

BURGLARY.  MOTOR     CARS 

KMPLOYERS'     LIABILITY. 

MARINE. 

Insuruioe  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN. 

HCM  uinetij  ijj  LEADENHALl  STREET,  B.C. 


ISfcg^  Requisites 


of  every  description,  including  Pumps,  Hose,  Water 
Lifters,     Jointing     for     Pipes,     Valves,     Specialities     as 

illustrated,    and     Road  -  roller    Stores         .         .         .         ■ 

for    Borough    Engineers    and 
Surveyors.    

We  can  supply  YOUR  requirements  promptly  and  at 
reasonalile  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  CATALOGUI';  will  be  .i;ladly 
sent    upon     receipt    of    application    on     business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Sttcct,    London,     S.E. 


D  I  A  I>  H  R  A  G  M 
PUMP  for  trtnchf 
excavating,  &c. 


"  Penberthy  "  Automatic 
CELLAR  DRAINER  for 
removing:  "  flood  "  troubles 


^ 


"Penberthy"  INJECi;OKS, 
Automatic  and  Autopositive. 
for  high,  mediinu,  or  low 
lire  boiler  feeding. 


BRITISH     MATERIALS    THROUGHOUT. 

PATENT  VICTORIA  STONE 

FORTY-SIX    YEARS'    WEAR     IN     LONDON. 

The  Compauy  have  a  very  large  stock  of  thoroughly  matured  Paving  Slabs,  from  vphicb  deliveries  to  any  amount  can  be  efifected  immediately 

THE    PATENT    VICTORIA    STONE    COIVIPANY,     L.IIVi1TED, 

(ESTABLISHED     1S6S.) 

11,      12      &      13      HAMILTON      HOUSE,      BISHOPSGATE,      LONDON,      E.G. 

(Works:    STRATFORD  MARKET,  ESSEX,  and  GEOBY  QUARRIES,  LEICESTERSHIRE.) 
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Enb  nDuntctpal  anb  County  Bnginccx. 


Vol.  L. 


NOVEMBER  24,  1916. 


No.  1,297. 


Minutes  of  Proceedings. 


The  Development 
of  London. 


Professor  Adshead  devoted 
the  second  of  his  series  of 
lectures  on  the  "Town  Plan- 
ning <>i  Greater  London  aiter  the  Wai"  "  to  a 
historical  and  statistical  siu-vey  of  the  present 
position.  As  far  as  work  on  a  co-ordinated  plan 
is  concerned,  the  development  of  modern  London 
ma.v  be  said  to  have  started  in  1825,  when  there 
\vi\s  passed  "  An  Act  for  consolidating  the  trusts 
of  the  several  turnpike  roads  in  ii\e  neighbourhood 
of  the  Metrop(^lis  m.rth  of  the  river."  Many 
years  before  this,  however,  a  number  of  import- 
ant tlioroughfares  had  been  constructed  vinder 
private  Act.s  of  Parliament,  and  many  of  these  are 
the  principal  roads  of  tcvday.  Thus,  for  example, 
the  Marylebone,  Eusti^n,  and  Pentonville  road  was 
made  pursuant  to  an  .\ct  pas.sed  in  175G,  City- 
road  was  opened  in  17(jl,  and  C(Mnmereial-road 
(constructed  by  the  East  India  Company)  in  IBOiJ. 
At  about  the  same  time  there  was  considerable 
activity  in  bridge  building,  London  Bridge  being 
opened  in  1755,  Pilackfriars  Bridge  in  17.56, 
Waterloo  Bridge  in  1H09,  and  Soutlnvark  Bridge 
in  1819.  The  construction  of  these  bridges 
naturally  led  to  developments  on  the  south  side 
of  the  river,'  where  a  number  of  important 
thoroughfiires'were  now  mad©  under  Act  of  Parlia- 
ment by  a  public  company.  Mucli  work  of  an 
important  character  was  carried  out  by  the  board 
set  up  by  the  Act  of  1825,  and  if  we  pause  here 
to  comment  upon  one  of  their  mistakes,  it  is  not 
because  we  fail  to  recognise  the  good  work  that 
they  accomplished,  with  Macadam  as  their  sur- 
vevor-general.  Goldhawk -road  was  constructed 
in  1831  at  a  cost  of  £4,(H)0;  but,  as  Prof.  Adshead 
obsei'ved,  had  the  board  decided  to  spend  £16,000, 
they  could  have  continued  the  Uxbridge-road 
direct  to  Tiunham  Oreen,  and  thus  effected  a 
great  improvement  tliat  is  so  much  needed  to-day. 
One  of  tlip  chief  aims  of  those,  who  are  respon- 
sible for  i)lanning  thi-  future  development  of  tlie 
Metropolis  must  be  to  profit)  by  the  mistakes  of 
the  past,  and  by  tlie  exercise  of  piiidenee  and  fore- 
sight to  secure  now  for  futui'e  generations  such 
improvements  as  inaA'  be  seen  to  be  necessary. 

ITie  next  stage  in  the  history  of  the  growth  of 
London  is  clearly  mai-ked  by  the  advent  of  the 
railway.  The  effect  of  the  railway  on  the  growth 
of  London  was  at  first  somewhat  curious,  for 
while  the  town  itsself  extended  fairly  rapidly  by 


the  development,  of  svK'h  districts  as  Kensington, 
Brompton,  and  Ba.\'S water,  there  was  no  great 
development  of  the  suburbs.  It  was  not  until  the 
'sixties  that  the  gi-eat  pressure  of  the  first  resi- 
dential ring  was  seriously  felt,  and  this,  coupled 
with  a  realisation  of  the  practical  possibility  of  a 
daily  railway  journey  from  the  outer  suburbs  into 
to\\^1,  led  to  the  rapid  growtli  of  a  number  of  new 
districts.  In  tiiis  connection  it  is  interesting  to 
observe  that  the  first  development  of  the  suburbs 
by  the  railways  left  a  loose  band  round  London 
following  approximately  Swiss  Cottage,  Shep- 
herd's Bush,  Walliam  Green,  Brixton,  and  Peck- 
ham,  whicli  rcm'iined  for  some  time  in  its 
primitive  state,  but  has  since  been  developed. 
Such  is  the  outline  of  the  very  interesting  historical 
sketch  given  by  Prof,  Adshead.  Having  regard 
to  tlie  Jiaphazard  way  in  which  the  province  of 
Greater  London  has  come  into  being,  it  is  indeed 
remarkable  tliat  ])rcsent  conditions  are  so  satis- 
factory. To  guide  the  development  of  this  octopus 
aftei'  the  war  will  require  the  greatest  skill  and 
the  best  bniins  that  we  possess,  and  the  fir^it 
stage  in  the  process  is  undoubtedly  to  gain  an 
intelligent  knowledge  of  the  histoi-y  of  the  subject. 


Migration 
of  Population. 


One  of  the  most  important 
parts  of  a  complete  historical 
svu-^-ey  of  the  growth  of  the 
Metropolis  is  that  which  is  concerned  with  the 
great  movements  of  population  that  have  taken 
place,  particulai-ly  in  recent  years.  The  latter 
part,  of  Prof.  Adshead 's  second  lecture  dealt  with 
this  subject,  and  the  statistics  which  he  gave 
are  of  the  greatest  interest.  They  show,  of  course, 
that  all  the  great  movements  tliat  have  taken 
place  have  been  the  direct  result  of  increased 
facilities  for  communication.  Since  1881,  when 
tlie  railways  for  the  first  time  commenced 
seriously  to  undertake  improvements  in  their 
suburban  systems,  there  has  been  an  increa-singly 
rapid  growth  of  population  in  the  suburbs,  with  a 
con-esponding  decrease  in  the  area  of  tlie  adminis- 
trative county.  Generally,  it  may  be  said  that 
during  the  years  1891-1901  the  principal  migration 
was  to  what  may  be  called  the  urban  districts  of 
the  outer  ring,  such  as  Willesden  on  the  west  and 
Ilford  and  East  Ham  on  the  east.  During  the 
next  ten  years,  on  the  other  hand,  a  great  develop- 
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menfc  of  the  more  rural  areas  may  be  observed. 
Bub  the  increase  does  not  end  here.  Improved 
railway. faciUties  have  led  to  lai-ge  mfliixes  of 
population  into  more  remote  districts  such  as 
Eton,  Marlow,  and  the  Chilterns,  while  lai-ge 
numbers  of  people  now  travel  daily  to  the  IVIetro- 
polis  fi-om  places  as  far  distant  as  Southend, 
Brighton,  and  Worthing.  Generally,  it  may  be 
said  that  the  population  of  the  Metropolis  has 
during  the  last,  decade  diminished  in  the  centre 
and  increased  outwai-ds,  the>  causes  of  the  outward 
micration  being  the  improvements  that  have  been 
effected  in  suburban  mechanical  transport,  coupled 
with  an  energetic  development  of  selected  areas. 

But  looking  more  intimately  into  this  outward 
migration  oi  the  population  we  find  that,  although 
the  tendency  has  everywhere  shown  a  rapid 
increase  in  population  throughout  the  outer  ring, 
certain  favoured  areas  have  enjoyed  a  greater 
or  more  rapid  increase  than  othere,  and  that  such 
places  have  not  necessarily  maintained  the  same 
rapidity  of  gi-owth  through  more  than  one  decen- 
nial period.  No  doubt  such  fluctuations  are 
primarily  brought  about  by  the  new  and  improved 
lines  of  communication  which  are  constantly 
being  introduced,  and  which  encourage  rather 
than  arrest  the  restless  habits  of  modem  society, 
which  is  constantly  demanding  a  change  of  resi- 
dence. It  is  found  that  an  attractive  spot  in 
easy  communication  with  the  Metropolis  will 
rapidly  develop,  that  ten  years  is  about  the  limit 
of  its  first  period  of  prosperity,  and  that  the 
tendency  is  for  newer  and  more  attractive  develop- 
ments to  compete  seriously  after  ten  years' 
growth. 


The  exhaustive  report  recently 
Electric  v_.  j,„bmitted  to  the  Edinburgh 
Cable  Traction.  Corporation  Tramway  Com- 
mittee  by  Messrs.  J.  A.  Brodie,  J.  B.  Hamilton, 
and  A .  H .  Campbell  may  fairly  be  regarded  as  an 
authoritative  pronouncement  upon  the  present 
position  of  the  problem  which  the  authors  tei-sely 
style  "  sta-eet  transit."  The  question  arises  out 
of"  the  fact  that  in  1919  the  lease  of  the  existing 
cable  tramways  will  expire,  and  it  is  necessary 
to  decide  whether  it  shall  be  renewed  or  whether 
some  other  system  of  mechanical  traction  shall 
be  employed.  Edinburgh  shares  with-  Melbourne 
the  distinction  of  retaining  cable  traction  long 
after  evei-y  other  city  of  iniportance  has  replaced 
it  by  electric  traction,  and  will  shortly  be  imique 
in  that  respect,  for  Melbourne  is  preparing  to 
electrify  her  cable  tramways.  It  cannot  be 
doubted  that  the  fate  of  the'  cable  is  sealed  in 
Edinburgh  also,  but  the  "  City  Beautiful  "  is 
loath  to  permit  the  trolley  wire  to  invade  the 
sacred  vistas  of  the  world-famed ,  Princes-street. 
The  authors  of  the  report  make  no  attempt  to 
disguise  their  conviction,  nevea-theless,  that  the 
overhead  system  is  by  far  the  most  appropriate 
system  for  adoption  throughout  the  whole  city; 
tiiey  sugar  the  pill,  indeed,  by  suggesting  the  use 
of  the  conduit  system  in  Princes-street,  but  they 
add  a  fair  wai-ning  that  difficulties  and  delays  will 
ensue  from  the  adoption  of  a  mixed  system,  and 
point  to  the  experience  of  Blackpool  and  BouiTie- 
■  mouth,  both  of  which  towns  have  converted  theu* 
conduit  sections  to  the  overhead  system  with 
advantage,  while  London,  saddled  with  the 
financial  burden  of  120  miles  of  conduit  tramway, 
would  be  glad  to  follow  their  example,  and  in  fact 
adopts  the  trolley  wire  wherever  it  is  possible. 

Apart;  from  the  whole-hearted  preference  of  the 
authoi-s  for  the  overhead  system  of  electric 
traction  as  "the  best,  most  reliable,  convenient, 
and  economical  solution  of  the  transit  require- 
ments of  the  city  and  suburbs,"  the  most  inte- 
resting feature  of  the  report  is  the  uncompro- 
mising  condemnation    of    the   motor  'bus    as   tm 


alternative  to  the  tramcar,  which  is  convincihgly 
embodied  in  the  estimated  loss  to  the  city  at 
nearly  £40,000  per  annum,  as  contrasted  with  a 
nett  return  of  £66,000  if  the  overhead  system  is 
adopted  throughout.  That  the  motor  'buses  have 
achieved  success  in  London  is  due  solely  to  the 
local  conditions,  which  the  authors  describe  as 
entirely  unique — not  one  of  the  great  cities  of  the 
world  depends  upon  them  as  the  sole  form  of 
street  transit.  Their  advantages,  however,  as 
feeders  to  a  tramway  system  in  municipal  owner- 
ship are  recognised.  As  only  one  of  the  authors 
of  the  report  is  a  tramway  engineer,  even  the 
most  ardent  supporters  of  the'  motor  'bus  can 
hai'dly  allege  that  their  adverse  decision  is  other 
than  impartial. 


The  Dublin  '^^^    address    given    by    Mr. 

Kaymond  Unwiu  in  Dublin  last 


Town  Planning 
Scheme. 


week  on  "A  Town  Plan  for 
Dublin  "  M'as  interesting  from 
many  points  of  view,  and  none  the  least  from  the 
light  it  cast  upon  the  municipal  aspect  of  the 
subject,  and  the  necessity  for  the  city  council  and 
citizens  jointly  dealing  with  the  problem  as  one 
that  concerns  themselves  mainly.  While  he 
emphasised  the  importance  of  the  city  council 
being  guided  by  the  advice  of  an  expert  in  eon- 
junction  with  a  town  planning  committee,  he  did 
well  to  point  out  that  the  owners  of  property  could 
do  a  great  deal  to  settle  the  housing  problem  if 
they  would  face  the  facts  of  the  situation.  It  is 
doubtle.ss  true,  as  Mr.  Unwin  remai'ked,  that 
what  Dublin  suffers  from  is  not  that  there  are 
not  sufficient  houses,  but  that  there  are  so  few 
good  houses.  This  defect,  of  course,  applies  to 
most  towns,  and  especially  to  historical  towns, 
but  it  may  be  said  to  apply  to  Dublin  in  a  special 
degree  owmg  to  the  play  of  economic  forces. 
These  forces  are  still  very  powerful,  and  there  is 
therefore  a  gi'eat  deal  to  be  said  in  favour  of  the 
suggestion  that  not  only  the  citizens  of  Dublin 
city  should  be  appealed  to  with  respect  'to  the 
scheme  of  plann-uig  and  housing,  but  that  the 
duty  is  also  cast  upon  the  citizens  of  the  suburbs 
to  share  the  responsibility  for  the  improvement  of 
the  Irish  capital.  On  the  subject  of  the  town 
planning  competition,  which,  with  the  question 
of  housing  is  occupying  the  attention  of  civic 
Dublin  at  the  present  time,  it  should  be  home  in 
mind  that  the  intention  and  object  of  the  com- 
petition is  rather  to  invite  imaginative  suggestions 
than  attempt  to  reach  a  final  result  immediately. 
With  the  information  at  present  available,  it 
would,  in  fact,  not  be  possible  to  reach  a  con- 
clusion as  regards  the  most  suitable  scheme ; 
there  are  no  reliable  figures  as  to  the  amount  of 
traffic  in  the  vaiious  thoroughfares,  or  the  dis- 
tribution of  the  population  and  the  value  of  land 
in  thei  difi'erent  parts  of  the  city.  Until  the  data 
witli  regard  to  such  matters  are  collected  no  final 
scheme  can  be  prepared.  Meanwhile,  it  is  useful 
to  learn  that  the  provision  of  houses  is  being 
proceeded  with  upon  what,  considering  the  diffi- 
culties of  the  present  day,  may  be  regarded  as 
encouraging  lines,  and  also  that  real  progress  is 
being  made  w  ith  respect  to  the  re-building  of  the 
ai"ea  which  suffered  most  dming  the  late 
disturbances. 


Sewage 
Disinfection. 


The  extraordinary  slowness 
w  ith  which  the  world  in  general, 
including  the  scientific  world, 
learns  may  be  gathered  from  the  papers  which 
are  read  before  learned  societies  and  from  the 
written  ai-ticles  a]ipearing  in  technical  jom-naJs. 
It  is  now  many  years  since  the  possibilities  with 
regard  to  the  sterilisation  of  water  and  sewage  by 
means  of  hypochlorite  were  clearly  demonstrated 
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aiid  brought  into  question,  and  since  that  time 
onwards  there  have  been  written  various  papei-s 
and  treatises  in  each  of  which  the  author  brought 
the  matter  forwai'd  as  if  it  were  something  quite. 
new,  to  be  appi-oached  with  fear  and  doubt,  and 
sometimes  as  if  lie  personally  had  discovered  the 
apphcation  of  the  process. 

On©  of  the  latest  articles  upon  sewage  disin- 
fection is  to  be  found  in  a  recent  issue  of  the 
EiHjineeriug  Record  of  New  York.  In  this  it  is 
admitted  that  to  some  e.xtent  hypochloi-ite  sterili- 
sation has  be-en  applied  to  the  treatment  of 
sewage  effluents,  but  the  author  shakes  his  head 
wisely-  over  the  process  in  exactly  the  same  manner 
that  his  immediate  forerunners  treated  the  idea 
of  water  sterihsation  when  it  had  already  become 
an  accomplished  fact.  We  are  told  that  "  the 
extension  of  chlorine  disinfection  to  new  fields 
must  be  made  with  caution,"  tiiat  "  it  has  possi- 
bilities of  usefulness,"  and  that  in  sewage  the 
organisms  being  partly  enmeshed  in  lumps  of 
oi-ganic  matter,  only  the  free  bacteria,  or  those 
on  or  near  the  surface  of  the  lumps,  are  killed. 
It  is  suggested  that  there  are  two  possibilities — 
fii-st,  that  of  applying  a  very  large  dose  of  chlorine 
to  the  sewitge,  and,  next,  the  removal  of  the  solid 
matters  before  treatment.  One  is  surprised  to 
read  elementary  remarks  of  this  kind.  The  pro- 
cess which  is  usefully  adopted  for  the  treatment 
of  a  flow  of,  say,  500, (X)0  gallons  of  sewage  a  day 
in  this  country,  and  which  has  been  described  and 
discussed  for  yeai-s,  is  obviously  a  workable  pro- 
cess, and  the  only  thing  that  hindei-s  its  adoption 
is  the  extraordinai^-  slowness  of  tho  world  in 
general  to  accept  new  ideas.  It  has  been  applied 
with  success  in  England  and  America,  and  where 
it  is  required  it  is  quit.'  workable  and  efScicnt. 


.\fter  discussing  retaining 
Earth  Pressures.  wAU  for  solid  eai-tli  and  those 
for  filling  or  nuulc  ground, 
Trautvvine  tells  us  that  "  experience  rather  than 
theory-  must  be  our  guide  in  tho  building  of  both 
kmds  of  wall."  This  fact  remains  perfectly  true 
in  spite  of  the  maii,>'  volumes  of  theoretical 
calculations  with  which  the  engineer  has  been 
[)rovided.  It  is  o])en  to  question  whether  this 
would  be  the  case  if  the  subject  of  earth  pressures 
had  boon  more  carefully  studied.  Calculations 
fail  because  the  whole  facts  ai'c  not  taken  into 
account.  Bcfoi'o  we  niiike  the  calculation  wo 
have  to  jump  to  certain  conclusions,  and  without 
doubt  these  are  often  « ide  of  the  truth.  Thus  any 
attempt  to  provide  the  engineer  with  better  data 
is  something  done  in  the  right  direction.  Mr. 
A.  T.  Goldbeck  and  Mr.  T.  B.  Smith,  of  the 
United  States  Agricultiu-al  Department,  have 
devised  an  instrument  which  it  is  hoped  will 
accurately  measure  earth  pressures.  'J'his  con- 
sists of  a  port.alile  cell  of  a  small  size  capable  of 
indicating  at  some  remote  station  the  value  of 
any  pressure  coming  upon  it.  There  is  a  small 
diaphragm  cell  and  a  slightly  movable  top,  and  the 
movement  of  the  whole  is  indicated  by  electrical 
contact  communicated  to  the  outside  of  the  earth, 
tested  by  means  of  a  w  he  leading  from  the  inside 
of  the  cell  through  an  armoured  pipe.  The 
aiTnoured  pipe  also  conducts  compressed  air  from 
an  outside  tank  to  the  interior  of  tho  cell,  and 
the  pressure  of  the  soil  is  measured  by  the  re- 
action of  the  disc  movement  against  this  air 
jiressure.  Retaining  walls  are  not  the  only 
structures  subject  to  earth  pressure,  and  this 
ajipliance,  if  it  is  found  to  be  really  a  means  of 
ascertaining  the  pressures  of  eai-ths  of  various 
qualities  under  difficult  conditions,  should  be  very 
,  useful,  and  might  eventually  lead  to  a  better  com- 
prehension of  the  facts  which  will  have  to  be 
known  before  various  theoretical  calculations  can 
be  made  to  agree  with  observed  practical  results. 


Vacant  Land 
and 


'J'he  prominence  that  is  being 
.;i\en  at  the  present  time  to  the 
question  of  the  organisation  of 
Food  supply.  y^^  national  food  supplies  adds 
considerable  force  to  the  proposal  for  the  syste- 
matic use  of  vacant  laud  in  towns  for  the  culti- 
vation of  vegetables.  We  believe  that  some 
action  in  this  direction  has  been  taken  in  many 
towns,  though  of  few,  if  any,  can  it  be  said— as 
is  the  case  at  Bognor — that  "  nearly  all  tho  land 
is  now  in  cultivation  by  the  allotment  holdei-s." 
The  present  satisfactorj-  position  in  that  town  is 
in  no  small  measure  due  to  the  foresight  and 
energy  of  the  to^\n  clerk  and  Mr.  Oswald  Bridges, 
the  surveyor,  who  have  done  all  in  their  power  to 
secure  that  what  may  fau-ly  be  described  as  waste 
land  in  normal  times  shall  not  be  wasted  during 
the  present  crisis.  In  another  colunm  will  be 
found  a  letter  on  the  subject  from  Mr.  Bridges, 
in  which  he  sets  forth  for  the  information  and 
encouragement  of  other  surveyors  the  terms  upon 
which  land  has  been  obtained  and  is  being  let  to 
allotment  holders  in  Bognor.  In  most  cases  land- 
owners have  been  patriotic  enough  to  allow  then- 
land  to  be  used  free  of  charge  during  the  present 
emergency,  and  it  is  being  let  out  in  10-rod  plots 
at  t)d.  a  rod.  The  real  object,  however,  of  Mr. 
Bridges'  letter  is  to  point  out  that  now  is  the 
time  to  prepare  the  land  for  next  spring,  for  if  it 
be  now  broken  up  roughly  it  will  be  quite  ready 
for  planting  when  the  season  anives.  It  is  to  be 
hoped  that  many  other  towns  will  follow  tho 
excellent  example  set  by  Bognor  in  this  import-ant 
matter. 


Extraordinary 
Traffic  Again. 


Questions     relating      to     the 
recovery  of  expenses  by  highway 


authorities  in  connection  with 
damage  to  roads  by  extraordinary  traffic  continue 
to  arise  for  decision  by  the  courts,  the  latest 
example  coming  from  the  Abingdon  Eural  Dis- 
trict. Tha  recent  claim  of  that  coimcil  against 
the  City  of  Oxford  Electric  Tramways,  Ijimited, 
is  of  special  interest  as  being,  so  far  as  we  are 
aware,  the  first  case  in  wjiich  motor  omnibuses 
have  been  held  to  ha  extraordinary  traffic  within 
the  meaning  of  tiie  .\(-ts.  A  report  of  the  judg- 
ment will  be  found  in  our  issue  of  last  week.  In 
view  of  the  tendency  •  of  motor  omnibuses  t<j 
traverse  now  i-outes  m  rural  districts,  and  also  of 
the  provisions  of  the  Local  Government  (Emer- 
gency) ProviJiions  Act  in  regard  to  the  subject,  tho 
decision  is  of  great  interest  to  rural  highway 
authorities,  by  whom  it  should  be  specially  noted. 


Private  Enterprise  in  Housing  Reform. ^At  a  con- 
ference en.  the  l."il!i  iiist.,  in  London,  ot  over  forty  of 
theifeading  piotc  ..-lunal  bodies  of  tlie  United  Kingdom 
concerned  with  tin-  InniMng  of  the  people,  unanimous 
approval  was  given  to  the  following  resolution:  "  That 
this  conference  views  witli  deep  concern  the  present 
unparalleled  shortage  of  houses,  particularly  lor  the 
woi-king  classes,  which  is  daily  increasing,  and  being 
of  opinion  that  the  original  and  principal  cause  of  so 
grave  a  state  of  things  is  directly,  or  indirectly,  due 
to  the  effects  of  the  provisions  of  Part  I.  of  the 
Finance  (1009-10)  Act  as  regards  increment  value  duty, 
undeveloped  land  duty,  and  reversion  duty,  which  has 
largely  destroyed  tiie  confidence  of  investors  in,  and 
lenders  upon,  this  class  of  property,  previously 
regarded  as  the  premier  national  security,  urges  his 
Majesty's  Government  to  take  steps  at  once  to  remove 
the  legislative  j^rovisions  referred  to,  and  to  give  in 
eve)-y  possible  way  their  encouragement  and  support 
to  privat-e  enterprise  and  co-operative  effort  in  tho 
provision  of  healtliy  dwellings  for  the  people."  It 
was  also  resolved  that  copies  of  the  resolution  should 
be  sent  to  the  Prune  Minister,  the  Chancellor  of  the 
Excheque)-,  the  Secj-etary  of  State  lor  War,  the  Presi- 
dent of  the  Local  Government  Board,  the  President 
of  the  Board  of  Trade,  and  to  all  other  members  of 
Parliament. 
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Is  the  Recovery  of  Nitrogen  in  Sewage  Sludge 

Practicable  ?  * 

By   WILLIAM   R.    COPELAND,    Chemist-in-Charge,    Sewage    Testing    Sta.tion,    Milwaukee. 


The  answer  to  the  question  ae  to  wlietlier  it  is  o-r 
is  not  piM.tic.iMo  to  recover  the  nitrogen  in  sewage 
and  Mw.ij.  >iii.li;e  will  depend  U'pon  three  tactors: 
(1)  Tliu  iiiiKunil  (if  nitrogen  <;onitaiined ;  (2)  the  cost 
O'f  recovering  and  disposing  of  the  nitrogen  ;  (.3)  tlie 
market  value  of  the  nitrogen. 

Recovery  orf  nitrogen,  from  the  standpoint  of  this 
paper,  had  .  to  do  principally  with  the  nitrogen  in 
suspeinsion,  because  tliat  is  the  portion  which  appears 
in  the  gj-eates-t  quantity  in  the  sludge.  The  total 
obtained  will  vary  Iwth  with  the  treatment  process 
used  land  with  the  volume  contained  by  the  raw 
sewage  (see  Table  I.). 

Table-  I.— Composition   of   Dry   and  10  per   cent  Moisture 
Sewage  Slfdge. 


Source  of  sample 
Fran6furt-am-Main 

Columbus,  Ohio     

Essen 

Philadelphia  

Worcester,  Mass 

Sludge  computed  c 
Brooklyn  (Williamsburg) 
Columbus  testing  station 
Philadelphia  testing  station 

Cleveland  testing  station 

Gloversville  testing  station 

Worcester,  M.  &  E.,  Vol.  3. 


s  of  dry  sludge* 

Per  ceut 
of 

nitrogen 
...  2-85 
...  1-40 
...  l--'2 
...      1-20 

Sludge  obtained  from 
Plain  sedimeutatiou    ... 

Septic  tank         

Imhofftank        

Imhofftank        

...    Chemical  precij>itatiou 
I  basis  of  10  per  cent  moisture. 
...     Dickson  (yeast)  process 

t  Grit-chamber  sludge  ... 
•"  '(  Plaiu  sedimentation  tank 
...     Plain  sedimeutfttion  tank 

I  Plaiu  sedimentation    ... 
...  ,  Septic  tank         

(imhoiftank        

)  Plain  sedimentation   ... 
■"  (  Septic  tank        

\  Plain  sedimentation   ... 

"*  )  Septic  tank         

...     Imhofi  tank       


'  American    Sewerage 

The  gist  of  the  data  given  in  these  tables  is  that 
the  sludge  which  has  been  obtained  heretofore  by 
the  best  known  processes  of  sewage  treatment  con- 
tained from  1-2  to  3  per  cent^-f  nitrogen.  These  figures 
are  low,  emd  show  that  the  sludge  did  not  possess 
as  much  nitrogen  as  the  aanount  contained  by  the 
raw  sewage  would  lead  iiis  to  expect.  This  condition 
may  be  explained  l>y  the  fact  that  a  large  share  of 
the  eolloiidal  matter  carried  by  the  sewage  ran  out 
in  the  tank  efHuent  and  took  nitrogen  with  it;  or, 
in  the  case  of  cbeinii.al  luicijiitation  work.s,  the  lime 
added  drove  njtro.Licii  nfl'  in  the  form  of  ammonia 
and  diluted  the  portion  remaining  by  increasing  the 
amount  of  inert  n>iiner.al  matter.  Moreover,  various 
authors  state  that  from  10  to>  60  per  cent  of  the 
voluane  of  the  solids  deposited  by  sewage  in  the 
sludge-di,s;estion  chambens  of  Imhoff  tanlvs  and  other 
forms  of  septic  tanks  is  converted  into  soluble  or 
gaseous  form. 

Much  of  the  albuminoid  ammonia  is  thus  changed 
into  free  ammonia  and  free  nitrogen,  which  escape 
in  the  liquor  or  bubble  out  at  the  gas  vents. 

Within  the  last  two  years,  however,  a  new  method 
of  sewage  purification  by  the  so-oalled  "  activated 
sludge  "  process  has  been  tried  out  in  various  cities 
of  America  and  England.  One  of  the  distinctive 
features  of  this  process  is  that  the  colloidal  and 
suspended  matters  of  the  sewage  are  collected  in  the 
sludge.  If  this  is  not  reaerated  or  overaeraited,  the 
-solids  are  not  liquefied  to  such  a  large  degree  as  they 
are  in  septic  tanks,  'and  therefore  the  nitrogen  does 
not  escape. 

For  example — the  digested  sludge  accumulates  in 
Imhoff  tanks  at  a  rate  of  from  4  to  10  cub.  yds.  per 
1,000,0(k:)  gallons  of  sewage  treated,  whereas  by  the 
activated  ^sludge  process  20  to  80  yds.,  or  more,  may 
be  deposited-  in  the  settling  tanks,  varying  widely, 
of  course,  with  the  strength  of  the  sewage  and  the 
water  content  of  the  sludge. 

The  Milwaiikee  .sewa.ge  testing  station  carried  on  a 
series  of  experiments  duiring  the  summer  O'f  1915. 
where  the  city  sewage  was  treated  by  Imhofi  and 
activated  sludge  processes  simultaneously  (see 
Table  II.). 

Samples  of  digested  sludge  from  the   Imhoff  tank 

•  From  a  paper  read  before  the  Division  of  Water,  Sewage 
and  Sanitation  of  the  American  Chemical  Society. 


and  of  the  fresh  activated  sludge  were  also  collected 
and  analysed  in  Au.gust  and  September  (see  Table 
III.).  While  it  is  not  correct  to  say  that  these  sludges 
represent  all  of  the  raw  sewage  passed  through  these 

Table  11.— Analyses  of  Milwaukee  City  Sewage  Before  and 
After  Treatment. 

By  Imhoff  tank  and  by  activated  sludge. 

,- Parts  per  million ^ 

.  %  / Nitrogen  as  ^ 


Source  of 
sample 


Imhoff  effluent... 
Activated  sludge 

effluent... 
Sewage 

Imhoil  effluent... 
Activated  sludge 

effluent 


<  a 

7-SS 

c-io 


0-29 
0-25 
0-12 


tanks  during  August  and  .September,  it  is  fair  to 
assume  that  they  are  typical  oif  the  sludge  that  was 
being  jjnoduoed  by  those  processes  at  that  season  of 
the  year. 

Thie  data  given  in  Taihle  II.  show  some  interesting 
facts.  For  example— the  Imhoff  effluent  contained 
on  .an  average  more  than  100  parts  per  1,000,000  of 
suspended  matter,  whereas  the  effluent  from  the 
activated  sludge  prooaas  contained  only  about  10 
parts  per  1,000,000;  the  Imhoff  effluent  contained 
more  free  ammonia  than  the  raw  sewage,  whereas 
the  activated  sludge  effluent  contained  only  one- 
third  as  much.  The  Imhoff  effluent  contained 
abnost  ,as  much  ialbuminoid  ammonia  as  the  raw 
sewage,  whereas  the  activated  sludge  effluent  con- 
tained only  about  one-third  as  much.  The  Imhoff 
effluent  contained'  almost  las  much  organic  nitrogen 
as  the  raw  sewage,  whereas  the  activated  sludge 
contained  only  one-third  .ais  much. 

What  beoaone  oif  the  nitrogen  carried  by  the 
sewage  ?  Evidently  most  of  the  nitrogen  in  the 
.sewage  treated  by  the  Imhoff  tank  passed  otit  in  the 
sn.si>ended  and  colloidal  matters  carried  by  the 
effluent.  The  activated  .siudge  process,  on  the  other 
hand,  converted  the  free  ammonia  into  nitrate,  and 

Table  III.— Analyses  op  Samples  op  Imhoff  and  Activated 
Sludges.  Obtained  from  Milwaukee  Sewage. 


Date,  1915                 Source  of  sample 

Nitrogen  reported  as 

NH.,   on   a   basis    of 

sludge  di'ied  to  10  per 

cent  of  moisture 

j"  Imhoff  sludge          

August     ...J 

1  Activated  sludge     

1    2-87 
1    3-82 

1    5-71 

-1-97 

(    7-01 

(Imhoff  sludge          

September    ^  Activated  sludge    

3-S8 

(    S-69 
1    9-0{l 

stored  up  the  undissolved  albimiinoid  ammonia  and 
organic  nitrogen,  as  indicated  by  the  large  amount 
of  nitrate  in  the  effluent  and  high  nitrogen  content 
of  the  activated  sludge. 

In  short,  analyses  of  this  material  when  dry  show 
that  activated  sludge  coutains  from  4  to  4J  per  cent 
of  nitrogen,  and  sludge  from  certain  industrial 
plants,  such  as  packing  houses,  may  .carry  even 
more. 

When  it  comas  to  recovering  this  nitrogen,  how- 
ever, we  meet  with  a  serious  difficulty,  because  las 
tlie  sludge  gathers  in  the  settling  tanks  it  contains 
from  98  -to  99  per  cent  of  modsture.  and  the  bulk  of 
this  water  muist  be  removed  before  the  dry  material 
can  be  sold  for  fertiliser: 

IThe  best  information  now  available  points  to.  w 
combiniation  of  setthng  and  decantation  as  a  pre- 
liminary dewatering  process.  By  this  means  the 
water  will  be  cut  down  from  about  99  tO'  96  per  cent. 
■On  passing  .the  concentrated  residue  through  a  pres- 
sure filter  the  inoij-ture  can  be  cut  down  to  75  per 
cent.  The  press  cake  can  be  dewatered  in  a  drier 
to  10  i>er  cent  of  moisture  or  leas.     More  than  thirty 
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samples  of  avtivatoil  sUi.lsri'  havo  been  dewatornl  liy 
sediiueiitation.  cle<.'aiit.ntiou  and  pressing  at  Mil- 
waukee. 

It  is  ail  interestini.'  and  notable  .fact  that  two 
different  tyi>**  of  pre.ss  .an  handle  the  settled  slndge 
without  requirinir  the  addition  of  lime.  The  sludge 
is  not  iis  gununy  as  was  expected,  land  it  presses 
fjiirly  ejvsiiy  dowm  to  7.'>  per  ceiit  of  moisture. 
~  lu  order  to  try  out  the  feiasibility  ^^>f  further  de- 
watering  the  sludge,  four  .'samples  of  the  press  <al<e 
were  sent  to  fertiliser  plants  and  dried  there  on  a 
eominercial  scale.  Tline  of  these,  tests  were  made 
in  a  steam-jacketed  (iiidire*t-heat)  drier  tuid  one  in- 
a  sem/-direct-heat  drier.  In  e<U!h  <'ase  the  tests 
proved  to  l)e  .sucoessful  fro)u  three  standiioints :  (1) 
The  .sludge  dried  readily  to  a  satisfa<-tory  .mechani- 
cal condition;  (2>  the  pmeesses  did  not  require  much 
jiower;  (3)  little  nitroi;en,  if  any,  was  driven  off  <ir 
bost  by  drying.  From  the  nieohanieal  standpoint, 
therefore,  the  recovery  of  nitrogen  in  sewage  sludge 
is  pra.oticable. 

With  regard  to  the  (piestion  of  oost,  however,  the 
situation  at  the  time  of  writing  is  not  so  clear.  The 
pieces  of  apparatus  used  for  isietUing'the  raw  sludge 
and  drying  the  press  cake  were  not,  designed  to 
handle  a'ctivated  sludge  in  the  nio.st  economical 
manner,  but  were  requis9:tioned  as  being  the  best 
eontmercial  api>aratus  availalWe  >al  the  lime. 

By  comparing  the  behaviour  of  activated  sludge 
with  such  matters  jvs  iKwking-house  tankage.  I  ti.*iti- 
maXe  that  this  sludge  lan  l>e  dewatered  so  that  the 
recovery  of  the  nitrogen  in  it  will  probably  <'Ost. 
upon  present  evidenve.  about  $8  to  $12  per  ton  of 
material  oontaining  10  per  <'ent  of  moisture,  defend- 
ing vjpon  a  variety  of  h^Ml  factors.  The.^e  figures  are 
intended  to  <"Over  interest  charges,  depreciation,  re- 
pairs and  renewals,  and  .a  liberal  provisuon  for 
lalxvur  and  fuel,  .a-s  well  as  the  cost  of  resettling  and 
decanting  of  the  water  of  the  original  sludge,  and 
e.xpen.ses  for  handling,  f'eighting  and  marketing  the 
tinished  prodwct.  Obviously,  the  total  cost  i)er  ton 
will  be  .somewhat  more  in  the  case  of  a  small  jilanl 
llian  for  a  large  one.  For  a  very  large  plant,  where 
fuel  and  labour  are  relatively  cheap,  it  is  posc^ible 
I'hat  further  experien<-e  will  reduce  the  cost  below 
the  lower  limit  in  the  range  here  given. 

Analyses  of  dried  samples  of  sludge  are  given  in 
Table  IV.  They  JndLciate  that  dry  a<.-livated  sluidge 
(basis  of  1(»  per  cent  moi.-fure)  will  eontaiu  46  to  ,5 
per  cent  of  nitrogen  ti'-'ured  as  aiinmonia.  and  (l'6  to 
'1-7  per  cent  of  available  phosphoric  acid.  In  addition 
to  this  our  <hita  show  that  the  dry  product  contains 
about  i  to  J  per  cent  of  potaish  and  from  'J  to  4  per 
cent  of  fatty  material.  .\t  present  pri<-es  the  nitrogen 
•s  worth  $2.5^1  per  unit  (or  per  cent).  In  niOTTual 
times  this  nitrogen  would  be  worth  alMjut  $2  per  nmt. 
The  phosphoric  iat-id  is  worth  about  50  cents;  and 
the   i><.l;i<b   iiiHy    l»>   v.f.rtli    something    in    the   future. 


.lithoiigh   the  best   that,  can   be  said   of   it   at  present 
is  that  it  will  assure  for  the  fertiliser  a  more  ready 

The  fat  present  in  the  Milwaukee,  .sludge  is  neg- 
ligible. It  would  .not  pay  to  recover  the  fat,  nor  will 
the  fat  injure  t"lie  selling  qualities "  of  the  dried 
.  sludge. 

SUMMABY. 

Summing  up  the  whole  siiuation,  then,  ue  ,sim' 
th.at  the  dried  sludge  has  a'  market  value  upon 
pre.sent  figures  o'f  $9  to  $15  per  ton  of  material  cdn- 
taiiiing  10  (>er  cent  moisture.  The  total  cost  of 
getting  thii'S   product  and    placing   it  %n   the   market 


Basis  of  10  per  cent  moisture." 


Per  cent  of 

Nitrogen 

as,             Availatle 

Cbttructer  of  ilrier 

ammonia          phosphoric  at 

Seini-direct  beat 

i-36 

070 

ludirect  heiit 

476 

0-81 

Indirect  heat    .. 

4'58 

0'47 

Indirect  heat 

50ii 

0-39 

A  veru^e  of  four  sample: 


■  .Additional  analyses  for  perceiitag:e  of  nitrogen  as 
ammonia  on  tile  10  per  rent  moiatnre  basis  showed  the 
following  I'esnlts,  the  dates  being  dates  samples  were 
collected  :  May  3,  191B,  5"4;  June  20,  1916,  l-6o ;  June  13,  ini6, 
4-88;  June  14,  1916,  402:  June  16,  1916,  501. 

will  |.irob'ably  run  from  $8  to  $12  comimcrcially  per 
dry  ton,  depending  upon  local  conditioiiis.  For  large 
plants  this  cost  may  poissibly  be  refluced  as  a  result 
of  further  experience. 

The  activated  sludge  containing  4  per  cent  or  more 
O'f  nitrogen  is-  nuuch.  nearer  a  ooinmercial  possibility 
th.-in  the  sludges  obtained  by  the  older  methods  of 
treatment,  stich  as  chemical  precipitation,  septi<- 
taidv>.  Of  the  linhoff  process,  which  the  data  given 
iji.  TaibJ©  .1.  inidieate  ia  cionitiaiin  o;n]y  1}  toi  3  per  cent 
of  nitrogen. 

In  case  the  question  arises  as  to  the  possibility  rif 
finding  a  market  for  the  dried  activated  sludge  it 
sliKiuld  be  added  that  raiw  materials  confcairving 
nitrogen,  pho'sphorin^  at'id  'Bind  potash  .are  capable  of 
being  worked  up  readily  as-  a  base  for  making  higli- 
grifde  fertilisers;  and  as  they  lare  not  very  plentiful 
they  are  in  good  demand. 

Presumiabiy,  howcvia.  lari;:<>  cities,  by  ins'talliug 
this  activated  sludgr  iimucss.  would  produce  so  much, 
raw  material  of  tli!s  .liaraeler  that  '  the  product 
would  hajve  to  be  j>arcelled  oU't  almong  a  nimiber  of 
uuinufacturers.  It  d-s  even  possible  that  the  produc- 
tion might  be  suffi<'.ient  to  reduce  the  'price.  How- 
ever, ithe  dried  isJndge  is  a  good  fertiliser  just  as  it 
standi.^  and  cointains  ■enough  value  to  pay  for  sale 
and  distrihutinn   in  quite  a.  large  local   market. 


DIFFICULTIES   IN   UTILISINC   BY-PRODUCTS   OF   SEWAGE  SLUDGE. 

By    GEORGE    W.    FULLER,    New    York. 


[In  the  following  interesting:  communication  dealing  with  the  paper  reproduced  above  Mr.  Fuller 
shows  that  the  greatest  difficulty  in  the  way  of  utilising  the  by-products  of  sewage  sludge  and 
recovering  the  nitrogen  is  the  problem  of  dewatcring.  He  points  out  that  there  are  mechanical 
details  yet  to   be  studied   before   the   process   is  absolutely   practicable.] 


.Mr.  Copeland's  con.-ervative  statements  on  his 
ob.servations  at  Milwaukee  add  materially  to  oux 
j)ractioal  knowledge  on  this  subject.  With  the 
advent  of  the  activated  sludge  method  of  treatment 
it  appears,  in  Mr.  Copeland's  .  opinion,  that  the 
handling  ol  sludge  so  ais  to  use  it  in  a  dry  form  as 
a  fertiliser  has  now  come  within  the  range  of  com- 
mercial ipracticability.  But  a  careful  perusal  of  this 
paper  indicates  that  he  does  not  entertain  such 
views-concerning  the  sludge  obtained  from  other 
proces.ses. 

Generally  speaking,  the  data  of  Mr.  Copeland  show- 
that  dry  sludge  from  the  activated  sludge  process 
contains  .about  twicf'  as  much  nitrogen  as  the  sludge 
from  other  jirocesses.  His  data  bearing  upon  this 
matter  are  probably  more  decisive  than  those  which 
have  been  brought  together  hitherto,  and  he  explains 
clearly  'why  it  is  that  activated  sludge  is  richer  in 
fertilising  properties  than  'are  other  siudges. 

Ex[>erience  .showed  years  aigo  that  plain  sedimen- 
tation removes  about  one-third  of  the  total  organic 
matter  in  ordinary  sewages,' and  that  chemical  pre- 
cipitation removes  about  one-half.  That  which  iff 
removed    by     these     tankage     treatments     normally 


appears  in  the  iw^'umulated  sludge.  The  balance 
paiss.es  out  of  the  tank  wiith  the  effluent.  Talilei  II.  Oif 
Mr.  Copeland's  paper  sliows  that  with  the  activated 
sludge  .method  the  removal  of  organic  matter  is  in 
the  vicinity  of  70  per  'cent.  This  seems  perfectly 
logical  in  comparison  with  the  results  of  plain  sedi- 
mentation, owing  to  the  fact  that  the  activated 
.sludge  treatment  removes  colloids  and  other  non- 
settling  organic  matters. 

The  data  in  this  talble  ifurther  indicate  that  the 
Milwaukee  Itnlioff  tanks,  wit.h  their  relatively  short 
period  of  sedimentation,  removed  less  organic  matter 
by  deixisition  than  floi's  plain  .sedimentation'  in 
laiiger  tanks.  :us  tested,  in  earlier  years. 

When  we  comsider  the  nitAgen  content  of  Imlioff 
tank  sludge — and  the  same  would  be  roughly  true  for 
sludge.  O'f  single-storey  septic  tanks— it  is  necessary 
to  recognise  clearly,  as  pointed  out  by  Mr.  Cope- 
land,  that  there  is  a  material  reduction  in  organic 
matter,  due  to  the  liquefaction  and  ultimate  gasifi- 
cation of  organic  matters  in  a  form  permitting  their 
direct  release  into  the  atmosphere.  Obviously, 
seiptixjis'ation  must  mean  a  toes  of  the  nitrogen  con- 
tent, and  hence  of  thie  fertilising  value  of  sludge. 
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On  "the  other  hand,  activated  sludge,  reinforced 
with  the  nitrogen  content  of  colloidal  and  non- 
settling  matters,  is  not  only  spared  the  loss  of 
nitrogen,  but  is  ac'tnally  able  to  show  a  substantial 
gain  in  nitrogen  as  a  result  of  containing  some  of 
the  more  or  less  oxidised  nitrogen.  The  removal  of 
free  ammonia,  as  shown  in  Table  II.,  is  quite 
striking.  Part  of  it  doubtless  passes  to  nitrates,  but 
it  would  be  interesting  to  know  what  proportion  of 
it  becomes  available  for  fertilising  purposes  by 
adherence  to  the  solid  sludge  as  dried. 

•  NITROGEN    CONTENTS. 

Figured  on  a  commercially  dry  basis  (10  ,per  cent 
moisture),  Mr.  Copelanid's  average  figures  show  a 
nitrogen  content  which  is  compared  with  some  other 
data  from  activated  sludge  tests,  'as  follows:  — 

Per  cent 
nitrogen. 

Milwaukee  data^  (Copeland)  4-40 

Manchester,    England  (Ardern)     4'60 

Salford.    England   (Melling)  3-75 

Urbana,    111.    (Bartow)  3-5-6-4 

Armour   &   Co.   (Noble)         4-6 

English    range    (Fowler)       4-0-6-0 

Attention  is  called  to  the  fact  that  all  of  the  fore- 
going figures  are  expressed  in  terms  of  nitrogen  and 
not  of  ammonia,  as  seems  to  be  tlie  custom  in 
speaking  of  the  composition  of  tankage  from  igarbage 
works.  Nitrogen  is  only  82  per  cent  of  the  ammonia 
content,  and  care  mugt  be  taken  in  dealing  with  the 
analysis.  Mention  should  also  be  made  of  the  fact 
that  many  published  (analyses  refer  to  absolutely  dry 
sludge,  whereas  most  of  the  data  recently  refer  to 
commercially  dry  sludge  with  10  per  cent  of  moisture. 
From  la  icommiercial  standpoint  it  is  liighly  im- 
portant to  know  whether  the  analysed  samples  of 
sludge  are  i-epresentative  or  not  of  the  "annual  output 
of  the  plant.  Where  sewage  from  a  separate  system 
of  sewers  is  treated,  this  is  not  iso  vital  a  matter 
as  in  the  instance  of  the  sewage  from  combined 
sewers,  where  the  amount  of  mineral  detritus  is 
bound  to  vary  miateriially.  Obviously,  mineral 
matter  dilutes  the  organic  sludge  with  inert  material 
which,  pound  for  jiound,  costs  as  miich  to  dry  and 
prepare  for  the  fertiliser  trade  as  in  the  case  of 
organic  matter  free  of  street  wash  and  industrial 
wastes. 

A  good  deal  has  been  written,  particularly  in 
England,  as  to  the  availability  of  the  nitrogen  cour 
tent  as  a  plant  food.  It  is  not  the  intent  to  discuss 
that  phase  here,  but  it  would  appear  that  the  activated 
sludge  method  in  this  respect  does  not  suffer  by 
comiparision  with  the  sludge  from  other  methods. 

The  availability  of  Ithe  nitrogen  is  discussed  at 
some  length  in  a  paper  by  Dr.  E.  H.  Tripp,  describ- 
ing the  Dickson  process  of  sludge  treatment  as  prac- 
tised at  Dublin,  Ireland,  and  printed  in  the  Journal 
of  the  Society  of  Chemical  Industry,  May  31,  1915. 
In  Dr.  Tripp's  article  the  nitrogen  in  the  dry  Dublin 
sludge  is  given  at  2'51  and  2"26  per  cent  in  the  two 
analyses  published.  It  is  interesting  to  note  that 
the  Dublin  sludge  is  not  nearly  iso  rich  in  nitrogen 
as  that  obtained  without  the  activated  sludge 
method. 

DIFFICULTY     OF    DEWATERING. 

It  is  .an  altogether  different  matter  to  dewater 
activated  sludge  obtained  from  a  settling  tank  in  a 
flocculent  condition  and  mixed  with  99  per  cent  of 
water  from  what  is  the  case  with  Imhoff  sludge 
containing  87  per  cent  of  water  and  mixed  with  gas, 
so  distributed  as  to  cause,  practically  all  of  the  solid 
matters  to  rise  and  allow  the  withdrawal  of  sub- 
natant  wtater. 

Clearly  the  first  step  is  to  resettle  and  remove  by 
decantation  as  much  surface  water  as  practicable, 
as  described  by  Mr.  Copeland.  This,  he  says,  at 
Milwaukee  allows  them  to  get  sludge  of  about  96  per 
cent,  water  ciontent.  To  carry  this  resettling  too  far 
seems  to  be  impracticable,  owing,  among  other 
things,  to  the  fact  that  the  .activated  sludge,  after 
settling  and  during  storage,  seems  to  undergo  putre- 
faction within  .a  period  of  twenty-foiu-  hours,  or  less. 
Further  aeration  for  four  or  five  days  would  make 
this  settled  isludge  no.n-putrescdble,  but  this  treat- 
iment  results  in  the  consumption  of  a  substantial 
'.portion  of  the  available  nitrogen. 

The  real  problem  is  to  dewater  this  resettled  pro- 
duct. The  speaker  has  igiven  a  good  deal  of  atten- 
.tion  to  this  maljter  recen^tJy,  and  offers  comments 
looncerning  the  two  latter  stages  of  dewiatering,  as 
f  oUows :  — ■ 

Mr.    Copeland    describes   the   use    of    Worthington 


pr&sses  for  reducing  the  wiater  content  from  about 
'96  to  77  per  cent.  Based  on  general  experience,  it 
will  cost  for  a  fairly  sizable  plant  about  $3  per  ton 
of  absolutely  dry  solids  for  pressing.  For  commer- 
ciially  dry  sludge  with  10  per  cent  moisture  this 
figure  would  be  about  $2.70  per  ton.  This  makes  no 
allowances  for  interest,  depreciation,  or  overhead 
charges. 

THE    DICKSON    YEAST-FEBMENTATION     PROCESS. 

The  Diok..«on  yeast-fermentation  process  might 
allow  this  result  to  be  .accomplished  at  a  much  lower 
figure,  although  I  am  not  (prepared  to  give  any  cost 
data  at  -iiresent.  Within  the  past  few  months  I 
have  had  opportunity  to  investigate  a  test  plant 
l>uilt  in  Brooklyn  under  the  ea-stern  end  of  the 
Williamsburg  Bridge  .for  treafing  about  500,000  gal- 
lons of  sewage  per  twenty-four  hours,  according  to 
the  Dickson  process,  which  was  originally  installed 
at  Dublin,  Irelan.d.  The  .sewage  is  subjected  to  plain 
sedimentation  in  hopper-bottom  tanks,  from  which 
the  sludge  is  removed  .at  intervals  and  a  portion  of 
the  w.ater  removed  by  further  .sedimentation.  Thiis 
sludge,  with  92  to  96  per  cent  of  water,  is  mixed 
with  abo'ut  i  .per  cent  of  brewers'  yeast  and  allowed 
to  ferment  for  .about  twenty-four  'hours  in  long, 
narrow,  round-bottom,  sloping  tanks,  which  are 
jacketed  and  kept  heated  to  about  90  deg.  Fahr. 
Anaerobic  bacteria  decompo.se  the  yeast  cells  and 
cause  the  sludge  to  become  so  mixed  with  entrained 
gases  that  the  solid  matters  rise  to  the  top  in  a 
manner  .similar  to  that  noted  with  Imhoff  tank 
sludge,  and  a  fairly  clear  subnatant  water  is  removed 
through  a  perforated  pipe  at  the  battom  of  the  tank. 
The  w.ater  content  of  the  remaining  isludge  averaged 
'about  80  per  cent,  a'coording  to  analyses  made  by 
Hill  land  Ferguson,  but  some  samples  showed  75  per 
cent,  which,  with  improved  devices,  could  probably 
be  obtained  regularly. 

No  activated  sludge  has  been  treated  ait  this  plant, 
which  has  been  sliut  down  for  several  weeks  pending 
changes.  It  is  proposed  to  treat  activated  sludge 
as  soon  as  material  is  obtamed  from  the  Brooklyn 
testing  station.  So  far  as  known,  there  appears  to 
be  no  reason  why  activated  sludge  cannot  be  de- 
watered  by  the  yeast^fermentation  process  in  a 
laanner  similar  to  that  experienced  with  the  sludge 
of  plain  sedimentation  tanks,  as  is  being  installed 
on  a  large  .scale  by  Mr.  Watson  at  Birmingham, 
England. 

SLUDGE  DRYERS. 

]\[i-.  Copeland  refers  to  both  indirect-steam  driers 
and  diii'ct-heat  driers,  with  results  which  promise 
[)i:uotifal  .s.uccess  for  reducing  tlie  w.ater  content  from 
about  75  to  10  per  cent.  Much  weight  should  be 
attached  to  the  SaCt  that  success  has  attended  the 
drying  of  wet  products  in  other  industries,  such  as 
garbage  tankage  and  i-efuse  from  stockyards,  pack- 
ing plants,  &c.  To  drive  off  4  lb.  to  6  lb.  of  water 
with  1  lb.  of  coal  seems  to  be  attainable  with  the 
devices  now  on  the  market.  Some  mianufacturers 
seem  willing  to  guarantee  a  removal  of  10  lb.  of 
water  for  1  lb.  of  coal,  A  test  guarantee  of  8  lb. 
evaporation  seenjjs  reasonable,  aocording  ip  the  con- 
clusions arrived  at  in  the  office  of  the  .speaker,  but 
in  practice  it  would  probably  l>e  wise  to  make  some 
allowance  for  waste  heat,  which  is  characteristic  of 
all  plants  of  this  general  cfiaracter. 

Wli.ether  .or  .not  it  would  be  worth  while  to  use  an 
indirecit  steam  drier  for  removing  a  portion  of  the 
water  and  then  finish  the  drying  in  a  direct^heat 
type  .of  m.acbine  is  a  point  perhaps  worthy  of  discus- 
.sion,  and  upon  which  the  speaker  has  reached  no 
final  eoncluisio.n. 

The  drier  lof  the  Dublin  type,  as  operated  at  the 
Williamsiburg  test  plant,  did  not  prove  very  satis- 
factory in  several  respects.  One  of  the  principal 
difficulties  was  that  the  sludge  contained  more  or 
less  fibrous  material,  w'liioh  formed  lumps  or  balls 
which  were  not  crushed  by  the  stirring  arrangements 
in  this  drier,  with  the  result  that  they  passed  out 
through  the  outlet  into  the  disintegrator.  The  water 
was  not  removed  from  the  interior  of  these  lumps  as 
they  left  the  drier,  Omt  were  fairly  well  dried  in  the 
disintegratoT.  In  the  effort  to  dry  out  these  lumps 
there  were  occasions  when  the  slud,ge  caught  on  fire, 
.so  that  it  would  burn,  and.  have  its  fprtilising  value 
lessened  if  the  fires  were  put  out  with  water,  which, 
of  counse.  increases  the  .amount  of  coal  used  for 
dewaterinig. 


Ripon  Electric  Lighting  Scheme. — Ripon  Corpora- 
tion propos<>  to  establish  electric  lighting  in  the  city 
at  a  cost  of  £20,000. 
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THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Conlribiiled.) 
Is  it  not  greatly  to  lie  regretted  that  a  Dumber  oi 
local  authorities  when  advertising  appointments  still 
engage  in  the  objeotionalile  practice  of  asking  Ihe 
candidates  to  state  the  amount  of  salary  they  will 
require  ?  Surely,  is  net  a  certain  appoinitment  worth 
a  certain  salary,  and  is  it  wise  to  Ask  candidates  to 
tix  tlieir  salaries  when  they  cannot  possibly  know 
what  amount  of  work  they  will  be  expected  to  per- 
form ?  Does  not  such  a  practice  savour  of  sweating  ? 
And  is  it  dignified  ^ 

•  •  •  • 

Was  it  not  rather  interesting  to  note  in  the  paper 
on  Concrete  'Pavements,  read  by  Mr.  Stern  at  the 
Second  National  Conference  on  Concrete  Roaid 
Building,  held  at  Chicago,  that  a  table  of  the  cost 
per  square  yard  of  various  road  constructtons  and 
maintenance  for  twenty  ye«rs  showed  that  the  most 
economical  is  concrete,  costing  7-80  cents  per  square 
yard,  and  the  most  expensive,  granite  setts,  costing 
^21  cents  per  square  yard  ?  With  regard  to  the  latter 
pavement,  however,  is  no4  its  life  much  more  than 
twenty  >ears.  in  which  case  would  not  the  cost  be 
uuich  less  r 

•  •  •  • 

Is  it  not  to  be  hoped  that  Brigadier  -  General 
Maybury  will  be  able  to  fill  the  ranks  of  his  proposed 
Labour  Battalion  in  France  ?  Are  there  not  in  this 
country  a  large  niunber  of  surveyors  who  will  be 
anxious  to  serve  their  country  in  this  manner,  and 
whose  services  would  lie  of  greater  value  in  this  direc- 
tion than  if  they  joined  the  "  fighting  forces,"  for 
which  they  have  had  no  previous  training  ?  Will 
not  also  their  local  infiuence  be  of  the  greatest  use 
in   securing  the  men,  of  whom  some  tlwiisands   are 

required  ? 

•  •  •  • 

Does  there  exist  any  small  pocket  Anglo-French 
diotioiuiry  which  gives  the  ordinary  road  terms  and 
names  in  l>oth  lan!.'uaL'cs  ?  If  so.  would  not  this 
be  a  valuable  addition  to  the  kit  of  the  officers  who 
are  going  out  from  this  country  to  take  charge  of 
the  oompaiiies  of  the  Labour  Battalions  mentioned 
in  the  above  paragraph  ?  If  such  a  dictionary  does 
not  exist,  will  some  enterprising  publisher  consider 
this  suggestion  ? 

•  •  •  • 

Is  not  H.M.  Office  of  Works  to  be  congratulated  on 
the  fact  thai  it  has  at  last  discovered  a  better 
method  of  road  construction  than  ordinary  water- 
I>ound  mac<vdam.  inasiiuich  as  they  are  finishing  off 
the  newly  constructed  road  in  St.  James's  Park, 
opposite  the  new  Government'  offices,  with  a  top 
crust  of  Tarmac  ? 

•  •  •  • 

Apropos  oi  tlie  above,  will  this  department,  which 
liad  l>een  a  strong  supporter  of  reinforced  concrete 
construction,  go  one  step  fuitther  in  road  building, 
when  they  have  an  oj^portiinity,  and  lay  down  a  con- 
crete road  ?  Should  not  tli©  article  on  this  subject 
in  last  week's  Surveyor  tend  to  give  an  impetus  to 
further  experiments  in  this  direction,  and  would 
not  H.M.  dffice  of  Works  be  setting  a  good  examplo 
if  they  made  a  trial  of  this  method  of  con-struction  ? 

•  •  •  • 

Is  not  a  good  example  being  set  to  other  authori- 
ties by  the  three  Welsh  lu-ban  district  councils  who. 
instead  of  promoting  Bills  for  the  construction  of 
tramways— now  almost  obsolete — have  decided  to 
seek  powers  in  the  next  Parliatnentary  Session  to 
run  motor  omnibuses  ?  Given  good  roads,  is  there 
anything  to  prevent  an  almoslt  unlimited  expansion 
o<  motor  traffic  ? 

•  »  •  • 

On  tlie  other  hand,  hassthe  Bognor  Urban  District 
Council  aicted  altogether  wisely  in  taxing  motor 
'buses  off  the  road  ?  Was  it  not  rather  stretching 
the  pockets  of  the  Southdown  Motor  'Bus  Company 
to  "  breaking  point  "  when  the  council  imposed  a 
c'harge  of  3d.  per  'bus-mile,  and  was  it  surprising 
that  the  co(m^>any  withdrew  all  their  omnibuses  .'  Is 
there  not  a  limit  to  such  a  tax,  and  is  there  not  a 
great  difference  between  3d.  a  mile  and  fd.  a  mile, 
which  was  the  charge  fixed  by  Parliament  in  the  case 
orf  the  new  Great  West  Road  out  of  London  ? 

•  •  •  a 

Is  it  not  rather  remarkable  that  nearly  all  the 
chief  provincial  newspai>er3.  and  even  the  newly 
elected  president  of  the  Institution  of  Civil  Engi- 
neers in    his  recent  address,  should  bo  "  harping  " 


on  the  question  of  the  present  relations  between 
caipital  and  labour  ?  Are  we  not  in  for  a  very  bad 
time  if  some  adjustment  of  this  growing  dispute 
eaimo't  be  made  ?  Does  not  Mr.  C.  E.  Enock  try  to 
meet  some  of  these  difficulties  in  his  excellent  book, 
entitled  "Can  We  Set  the  World  in  Order"  ? 


A  COMBINED  RAILWAY  AND  ROAD  BRIDGE. 


HEAVIEST    LIFTING   SPAN    IN    EUROPE. 

A  ncAv  bridge  which  the  Great  Central  Railway 
Company  have  recently  completed  over  the  river 
Trent  at  Keadby,  about  14  miles  nortli  of  Gains- 
borough, replaces  aai  old  swing  bridge  which  has 
carried  the  railway  for  about  60  years,  aiid  in  addi- 
tion carries  a  public  highway  in  satisfaction  of  a 
long-feM  want.  The  chief  feature  of  the  bridge — 
which  was  the  subject  of  a  paper  read  by  Mr.  J.  B. 
Ball,  M.iN.sT.c.E.,  before  the  Institution  of  Civil  Engi- 
neers on  Tuesday— is  a  lifting  span,  built  on  the 
Schejzer  principle,  and  it  is  claimed  that  the  struc- 
txire  has  the  distinction  of  being  the  heaviest  lifting 
bridge  yet  constructed  in  Europe.  There  are  two 
fixed  river^  spans  of  135  ft.  each;  a  lifting  span  of 
160  ft.,  giving  a  clear  waterwiay  of  150  ft.;  a  track 
span  of  40  ft.  on  which  the  lifting  span  rolls,  and  an 
approach  span  of  70  ft.  on  the  east  bank  of  the  river. 

The  bridge  has  a  width  of  53  ft.  6  in.  between  the 
centres  of  tlie  outside  girders,  of  which  29  ft.  3  in. 
is  occupied  by  the  railway  and  24  ft.  3  in.  by  the 
loadway,  each  span  consisting  of  three  main  girders, 
the  centre  one  dividing  the  roadway  from  the  rail- 
way. 

The  lifting  span  consists  of  three  main  trusses 
spaced  at  the  same  distances  ,f;rom  one  another  as 
the  main  girders  in  the  fixed  .S(pans,  and  taper  from 
a  depth  ai  36  ft.  lat  the  rear  end  to  18  ft.  at  the  fore  , 
end.  CrO'.s-s  girders.  .s:paiced  19  ft.  8^  in.  apart,  with 
lonigitudiiial  stringers  between  them,  carry  the  deck 
plating  of  the  road  and  railway  respectively,  while 
the  upper  booms  of  the  trusses  are  connected  together 
by  substantial  overhead  portal  bracing  on  each  of 
the  vertical  posts,  whic-h,  together  with  the  wind- 
bracing  .alxjve  and  the  floor  members  below,  tie  the 
trusses  together,  thus  securing  rigidity  in  the  span 
ars  a  whole. 

The  lifting  sipan  is  counterweighted  at  the  rear  end 
?n  order  to  secure  balancjo  at  all  angles  of  lift,  the 
conntarweight  consisting  of  *a  rectangular  steel  shell 
extending  across  the  full  width  of  the  bridge,  and 
heavily  brajced  internally  by  lattice  frames  and 
strengthening  girders.  Its  iruternal  capacity  is 
24.780  cub.  ft.,  and  it  contains  1,800  tons  of  concrete. 

Beitween  the  rear  ends  of  the  trusses  and  the  under 
side  of  the  counterweight,  compoatnd  plale-web  seg- 
mental girders  having  a  radius  of  28  ft.  are  prcuvided. 
Tliese  girders  have  a  central  depth  of  10  ft.,  .and  on 
their  bf)ttom  flanges  are  bolted  segmental  plates  of 
forged  steel  3^  in.  thick,  provided  with  slots  to  engage 
with  the  teeth  of  the  track  plates  on  which  they  roll. 

On  each  side  of  the  lifting  .span  heavy  frames  are 
hitilt  up  alongside  the  track  girders  and  anchored 
down  to  the  supportinig  piers  of  the  hridge.  These 
frames  at  their  upper  extremity  carry  horizontal 
girders,  to  which  are  bolted  the  main  operating 
racks.  Between  these  frames  sufficient  clearance 
allows  the  span  to  move  freely  as  the  bridge  is  raised 
or  lowered. 

The  total  weight  of  steelwork  in  the  lifting  span  is 
987  tons,  exclusive  of  the  macWinery  and  gearing, 
and  the  total  weiglit  of  the  moving  sjian,  together 
with  its  counterweight,  iis  approximately  2,920  tons. 

Tlie  lifting  span  is  worked  electrically  by  means 
ot  two  jl.5-h.p.  direct-current  motors,  carried  on  the 
leaf  itself,  the  power  being  transmitted  through 
trains  of  gearing  to  the  main  jjinions  on  each  side. 
The  angle  df  maxiniu.ni  elevation  of  the  bridge  when 
full.y  open  is  81"51,  -and  the  time  taken  to  oi>en  or 
close  it  .by  electrical  i)OweT  is  less  than  two  minutes. 

In  order  to  meet  the  requirements  of  the  Naviga- 
tion anitliiorities,  the  liftinjg  .span  was  erected  in  a 
vertical  position,  ten  months  l>eing  occupied  in  this 
work. 


Water  Waste. — At  a  meeting  of  Liverpool  Water 
Committee  on  Tuesday,  Colonel  Porter,  the  chairman, 
said  the  recent  ajipeals  to  the  public  to  minimise 
wastage  appeared  to  have  borne  fruit,  and  it  was 
particularly  desirable  at  the  present  season,  when  frost 
and  consequent  increased  waste  might  be  expected, 
that  those  efforts  should  be  continued,  and,  if  possible, 
intensified. 
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Ferro- Concrete  Bridges  on  the  Mouse. 


A  few  niiles  north  of  the  pteturesquely  situated 
toWn  of  Diiva'nt,  which  w.ais  a  favourite  resort  of 
tourists  before  the  war,  is  Boiivign«s,  one  of  the  most 
anicierat  town(S  in  the  Meuse  Valley,  formerly  _  occu- 
pied ill  the  condwct  of  constant  feuds  with  Diiiant, 
and  now  Ko.mewhat  reseinMing  one  of  the  "  dead 
cities  ■'  of  Hoilland.iu  the  iiesi3(ectthat  it  lias  dwindled 
clow'ii  to  a  iinere  village. 

The  luiined  tower  of  Creve-Coeur  is 
u'bjeot  reminiscent  of  the  .ancieiit  imii 
place,  and  the  fine  bi'idge  is  equally  ])r 
example  -of  modern  develoipments  i 
.science. 

The   l)ridge.    <:^o'nst^ucted    entirely     in   Hennebique 


s|ii:r'UOiis 
,-   m[   tlie 


engiineering 


Bridge  at  Bou\u.nes,  Belgium, 

ferro-cor.icrete,  was  completed  about  .seven  years  ago. 
Havintr  a  total  length  of  395  ft"  between  abutments. 
The  bridge  oomprises  three  anc.h  spans,  two  O'f  136  ft, 
at  the  ends  aud  one  of  107  ft,  at  the  centre. 

The  roadway,  bordered  on  each  side  by  a  foot- 
path, is  paved  with  asphalt  laid  directly  on  the  fevro- 
conerete  decking,  thus  .oonducing  to  the  elasticity  of 
the  'Way  lor  vehicular  traffic. 

ITli©  iiiver  piers  supporting  the  anchea  are  founded 
ou  solid  rock  by  means  ,ot  ferTO-<:oncrete  caissonis, 
the  walls  of  which  are.  liraced  inr 
ternally  by  members  olf  the  same 
material.  The  caissons  were  con- 
structed entirely  above  water  level 
and  sunk  lafter  the  coniorete  had 
h-ai'dened  sufficiently  by  means  of 
eight  serew-jiacks  ■  mounted  on 
timl>er  framework  erected  around 
the  site  oif  each  pier.  In  the  place 
to  be  occuiaied  by  eajch  caisson,  two 
layers  of  iconcrete  in  bags  ware- 
laid  uijon  the  rocky  bed  O'f  the 
river  and  carefully  levelled  ,by 
divers  to  form  suitable  bases  ior 
the  caissons,  which  were  lowered 
by  the  jacks,  operated  so  las  to  keep 
the  caissons  perfeictly  hoTizoutal 
during  their  descent. 

After  having  been  sunk  in  posi- 
tion the  caisson^  w^ere  filled  up 
with  coarse  concrete,  and  upon 
them  were  constructed  tlie  ferro- 
concrate  piers,  Tlie  ciaissonis  niea- 
sua-e  20  ft.  high,  apiproKimately, 
from  fou'nd'altion  level  to  the  tap,  the  Ittter  being 
aljout  3  ft,  6  in,ial>ove  noTmal  water  level. 

The  foiuidationis  of  the  abutments  were  executed 
ou  tlie  Coniipressol  isysteni.  by  meane  of  which  a 
series  of  concrete  jjiers  were  formed  in  the  hard 
gravel  on  the  banks  of  the  river.  The  abutments 
themselves  were  constituted  by  iceMarlar  sti-uetures  0(f 
ferro-conorete  filled  with  coarse  concrete  and  large 
l)el>bles  from  the  river.  • 

As  shown  in  the  accompanying  photographic  view, 
the  arches  are  of  the  open  spandrel  type,  and  the 
wluole  of  the  reinitorcement  was  disposed  in  accoi-d- 
anice  with   standard   Hennebique  practice. 

ROUILLON    BRIDGE. 

The  first  Henncljique  bridge  construct.ed  on  the 
liver  Meaise  was  comqileited  about  ten  years  ago  at 


Roiuillon.  7  milcis  from  Dinant,  hi  one  oi  the  most 
attractive  parts  of. the  Meiise  Valley.  Ou  the  pre- 
cipitous heights  above  are  the  Chateau  Hestroy,  the 
towers  of  the  ,sixt(  riilli-.cr.tury  castle  of  Bioul,  and 
the  ominou.sly  iiau)!'^!  i'Ii;i1,mii   Hun. 

The  new  bridge  lia>  ;i  U>\:,\  length  of  492  ft.,  com- 
prising four  a.rich  spans,  three  over  the  main  channel 
olf  the  river,  135  ft.,  138  ft.,  .and  125  ft.  re9i>ectively, 
and  one  of  57  ft.  6  in.  for  flood  waters. 

The  rotadway  and  footpaths  are  laid  on  ferro- 
concrete decking,  supported  by  means  of  sjpandrel 
columnis  on  the  main  a'rch  ribs,  springing  from  abut- 
ments at  each  end  and  three  intermediate  piers,  two 
of  tlvesebeins  in-  the  river. 

Three  methods  of  construction 
were  entployed  concurrently  in  the 
execution  of  the  foundation  work. 
Thus,  the  ajbutments  embody  an 
application  of  the  Compressol 
isiystem ;  the  intermediate  piier  on 
tiie  left  bank  was  fomided  on  « 
concrete  base  coai^tructed  in  an 
oi)en  excavation,  and  the  river 
liiers  were  built  u))  from  ferro- 
lOiKiete  caissons, 

I  Ik."  foundation  of  each  abutment 
I  I  Ips  eleven  large  ierro-co'nicrete 
I  passing  through  alluvial  soil 

I  lid  loose  gravel  to  a  bed  of  hard- 
pan   overlying   the   rock   fo-miatioii 

f  the    valley.     The    cavities   occu- 

I    1  1  by  the  piles  were  made  by  the 

1 1  ling    weights    of    a    Compressol 

II  I  lime,  and  the  concrete  is  rein- 
ii  iced      by      vertical      steel      bars 

merginig  at  the  top  and  embedded 

III  the  concrete  of  the  pier  aboive, 
thus  effecting   a   metallic  band   in 

addition  to   that   constituted  by  the  monolithic  oon- 
neclion  of  tihe  concrete. 

The  foundation  ^of  tlie  piea-  on  the  left  bank  wia.s 
formed  in  an  open  excavation  carried  down  to  a  bed 
olf  hard  gravel,  the  concrete  'being  mixed  with  sand 
and  ipebW'Cs  from  the  river  bed.  The  base  was 
levelled  off  about  20  in.  'belo'W  the  (ground,  and  froan 
its  upper  surface  projected  ten  vertical  bars  of  steel. 
fumishin:g  la  bo'iid  between  the  foundation  and  the 
body  of  the  p'ier. 


The  two  river  piers  exemplify  the  caisson  method 
of  foundation  work.  The  caissO'ns  were  open  at  the 
bottom,  and  after  construction  were  sunk  and 
adjusted  in  position  on  piieviou.sly'  levelled  beds  on 
the  rock  bottoans  of  the  river.  Then  sufhcient  con- 
crete Was  deposited  under  water  all  anound  the 
inside  perimeter  of  each  caisjson  to  _  form  a  roii- 
finuous  layer,  3  ft.  3  in.,  thiick,  effeotiveJy  sealing  the 
joint  between  the  bottom  edge  of  the  caisson  and  .the 
rock  bed. 

After  'this  icoiic.rete  bad  been  allowed  to  harden  for 
eight  days,  the  (interior  of  each  caisson  was  pumped 
dry  and  filled  completely  wdth  concrete.  The 
caissons  were  formed  by  outer  walls  of  fernOHConcrete, 
7-87  in.  thick  and  reinforced  near  both  surfaces, 
braced  by  four  transverse  beams.  The  horizonital 
section  of  the  caissons  is  elliplticial,  the  dimensions 
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1  eiiig    increased      pr 
approeiched.    Thxis.  t 
wlcpse  are  26'M   ft. 
IHU  ft.   aiid  21  32  ft 
each  <'aJsson  !beiiis  1 


givssively  a<3  tho  bottom  i* 
o  nuijor  And  minor  axes  of  the 
lul   13-12  ft.  at    the    top,     and 

at  the  bottom,   the  heig'liit  of 

It.  over  all. 


Eaoli  c-.tisson  wus  moulded  directly  above  its  final 
|x>sition  on  timber  framework  and  lowered  into  place. 
after  tl.e  concrete  liad  hardened  sufficiently,  by 
mejins  of  eight  ■wire  icables  att'aiclied  to  an  oak  beam 
bedded  in  the  concrete  of  the  exterior  walls,  the 
cables  beu;^  hunig  from  eight  12-toii  screw-jacks  on 
the  supporting  framework.  In  the  view  reproduced 
Iverewith  is  shown  on.-  of  the  complieted  caissons  in 
tlie  act  of  being  lowert-d. 

To  obviate  excessive  strain  on  the  suspension 
api>aratus  and  to  facilitate  oiperations.   the  caissons 


the 'Oi'ow.n  is  2oft.  4  im.  a/bove  jiorniial  water  level! 
The  foundtvtionv-i  were  executed  on  the  Compressol 
sy3tem,  the  ferro-concrete  fouiiiidations,  abtilment.*, 
piers  and  .arches  .being  in  monolithic  connection 
throughout.  Each  si»an  consists  of  an  arch  ring, 
from  which  ri«'  spandrel  columns  for  the  support  of 
the  roadway  deckin.g:,  the  Jatter  merging  into  the 
ardh  ring  nesir  tlie  orown.  The  bridge  provides  for 
a  roiadway  and  two  footpaths,  the  gradii?nt  being 
1  in  40. 

Comple'ted  in  the  short  space  of  five  months,  the 
bridge  coi.=it  ,£600  le«is  th-a«i  fhie  estimated  value  of  a 
steel    structiu-e,    and    as    maintenance    charges    are 
practioaJly  »ii7  the  ultimate  slaving  will  be  very  much 
greater. 
On  complieftaio.n  the  work  was  tested  under  a  deiaid 
]aad  of  801b.  per  square  foot  and 
a   rolling  load  of  70  tons  in  addi- 
tion, the  resulting  deflection  being 
exceedingly    small    and    of    purely 
ihistic  cliAracter. 


RociLLOx   Bridge;   Sinki 

were  oonstnicted  and  Howered  in  two  stages.  When 
llie  cai.sson8  had  I)een  moulded  for  half  ifs  height, 
Ihey  wvere  Joweredabaut  6ft. 6in., and  theupper portion 
was  tlien  completed.  The  height  of  the  caissons  was 
predetermined  so  a,*  to  bring  the  upper  surface 
almiit  18  in.  above  water  level,  in  order  that  there 
should  lie  no  risk  of  iiuconvenienoe  or  delay  from 
fliictiiations  of  water  level  in  the  river.  All  the 
vertical  bars  of  the  reinforcement  were  made  of 
length  sufKcient  to  enable  tliem  to  l>e  (-..iitiiiiifrl  intr, 
tlie  .jiier  atx>ve. 

After  completion  of  tlie  abut- 
ments and  piers,  the  arch  apans 
were  taken  in  hand,  and  tlie  neoes- 
.'sary  wntring  was  desi'.'iied  so  as 
to  W'ave  two  oi»enings  for  naviga- 
t'on  tliroughout  the  execution  of 
the  coirtract. 

HERMALLE     BRIDGE. 

Tnavelling  from  l^iege  by  the 
Xord-Belge  railway  in  times  of 
peac-e,  the  valley  of  the  Meuse  is 
e.vtreniely  picturesque  and  attrac- 
tive, in  spite  of  nuineroiis  indica- 
tions of  the  indu.srtrial  acttivity  of 
the  inhabitant.-^.  One  of  the  most 
plea.-^i;ng  place.^  is  Heriii.ille,  alxiut  12  miles  from 
IJege.  Here  the  river  is  spanii*^!  by  a  very  fine 
ferro-concrete  bridge  with  four  gracefirl  parabolic 
arclies,  completed  in  V.in'.)  triom  the  designs  prieparod 
by  the  Maison  Heiineliique,  of  Paris,  under  the 
sirperintendence  of  tin-  (iovemment  Department  .re- 
-[KjiHsihle  for  highways  and  bridges. 

Tlie  total  length  of  the  bridge  is  584  ft.,  and  it 
in<^-liKles  three  river  tirches  of  157  ft.,  167  ft.,  and 
151  ft.  span,  resijectively.  in  addition  to  an  arch  of 
!)8  ft.  span  to  <iarry  away  flood  watersi.  The  structure 
was  (planned  to  conf-orni  with  a  scheme  to  he  exe- 
cuted Utter  for  the  rectification  of  Hie  ri<.'ht  Ijank  olf 
the  river,  and  to  ,provid<-  for  a  towiwith  10  ft.  8  in. 
wide  on  eacih  sr.de,  under  the  end  river  span.s.  The 
rise  of  the  arches  varii-s  from  j\  to -^'j  of  the  span, 
and  the  clear  headw.iy   for  30  ft.   on  eiit/her  side  of 


Housing  at  Greenock.— The  formal 
>il"ning  took  place  on  Tuesday  of 
the  Craigeknowes  cottage  scheme 
of  the  Grreenock  Corporation.  The 
West  of  Scotland  Building  Com- 
(>any.  th.e  contractors  for  the  work, 
are.  now  engaged  in  erecting  the 
fiftieth  lof  the  106  bouses  compris- 
ing tlie  isio'heme,  and  liope  to  hand 
•over  luwnbers  for  occtipation  at 
ifrequent  intervals  in  the  near 
furtiuie.  Tlie  proi)ortion  of  house.s 
is  thirteen  to  the  acre,  -and  the 
rental  aliout  1123,  excluding  rates, 
the  Adindralty  having  advanced  a 
iHAinty  of  12  per  cent  on  the  total 
cost.  The  houses  .are  built  on  the 
semi-detached  principle,  in  blocks 
of  two  and  four,  and  consist  of, 
three  Invdrooms,  living-noom,  scul- 
lery. Iiath-rooni,  ttc,  with  elec- 
tri.city  througlioait,  and  gas  for 
cooking  purposes.  Wlieii  the 
scheme  is  coanpleted  the  corpora- 
"^-  t-.On    wdO     be    the    owners    of    539 

houseis.    As    soon    as    the    war    is  ' 
over,  and  the    corporaftion    .are    enabled    to    borrow 
money,  another  scheme,  if  jwsisible  an  improvement 
on  the  present,  will   be  carried  o,\it  in   another   part 
of  the  town. 

Getting  Rid  of  a  Toll  Bridge. — The  Abergele  Urban 
District  C(»U)K-il.  at  its  ineetin!;  on  Monday  night, 
discussed  the  ^rlleIlu•  put  forward  by  the  St.  A.=aph 
Rural  District  Co-uncil  fo.-  the  freeing  of  a  toll  bridge 
at  Forvd  Harbour,  whiich  connects  Flintsliir-e  with 
nenb-srli-cbire-     nh."     moniliers    (veport.^    the    livfrpnol 


ttsMHSfiA^. 


Bbidoe   at   Hermalle, 

/V.<0  getieraUy  supported  the  scheme,  but  said  they 
did  not  considiei-  that  Abergele  should  be  called  upon 
to  give  any  financial  ai^sistance,  as  they  would  have 
to  pay  the  increased  cosf.  of  road  repairs  in  the 
county  rates  if  the  ro'ad  from  the  bridge  was  mained. 
They  considered  that  the  Rhyl  CouiK?il  ishoaild  pay 
the  wT:)o!e  of  the  co.s't  of  Iniyiing  the  bridge,  seeing 
that  .for  years  under  a  special  order  the  whole  of  the 
bridge  is  in  the  Rhyl  district,  and  that  town  had  taken 
the  rates.  It  was  hard  that  the  private  owner  of  the 
bridge  should  take  all  tlie  tolls,  and  yet  pay  uo  rates 
to  Denbighshire,  in  which  county  there  was  a  lengthy 
piece  of  road  leading  to  the  bridge.  It  was  als/o  hard 
on  farmers  taking  profluce  ta  Rhyl  that  thiey  should 
have  to  pay  toll  and  yet  receive  no  contribution 
from  the  bridge  towards  the  upkeep  of  the  road.  It 
was  decided  to  give  the  scheme  moral  support. 
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ROAD  DAMAGE  BY  MOTOR  VEHICLES. 


THE  LIMITATION  OF  LOADS,  SPEED,  AND   SIZE. 

In  a  paper  read  before  the  American-  Society  of 
^Municipal  Improvements,  Mr.  Eugene  W.  Stern, 
M.cAN.soc.c.E.,  chief  engineer  in  charge  of  liigliways. 
Borough  of  Manhattan,  expresses  the  v:e>v  tliat  regu- 
lations properl}'  framed  to  protect  tlie  pavements 
against  the  destructive  effects  of  excessive  loading  in 
vehicles  should  take  into  account  the  following 
iaotors: — 

(1)  That  the  wearing  or  damaging  effect  of  wheel 
loads  on  pavements  is  a  function  of  (a)  the  load;  (6) 
the  diameter  of  the  wheel;  (c)  the  width  of  tyre;  (rf) 
whether  or  not  the  tyre  is  of  a  resilient  material  such 
as  rubber,  or  of  steel;  (e)  the  kind  of  springs. 

(2)  That  spe-ed  has  much  to  do  with  the  dariiaging 
effect  of  heavy  loads.  r 

An  investigation  of  the  laws  and  ordinances  govern- 
ing the  weights  and  loads  of  vehicles,  &c.,  adopted  by 
eight  states  and  forty-nine  cities  in  the  United  States 
and  Europe,  went  to  sliow  that  only  a  few  laws  had 
been  drafted  in  accordance  with  modern  conditions. 
It  v.^as  surprising  that  even  to-day  certain  communi- 
ties required  that  the  widtli  of  the  tyre  should  depend 
on  ihe  diameter  of  the  axle,  regardless  of  the^loading ; 
others  made  no  distinction  in  the  regulations  between 
a  wheel  large  or  small  in  diameter,  while  still  others 
treated  rubber  and  steel  tyred  wheels  the  same. 

Mr.  Stern  quoted  as  among  the  most  up-to-date 
ordinances  the  following:  — 

Chicaijo,  111. — Maximum  weight  of  vehicle,  15  tons; 
maximum  load  on  any  one  axle,  12  tons ;  max'imum 
load  on  the  wheel,  6  tons ;  maximum  load  per  incli 
width  of  tyre,  1,000  lb.;  maximum  length,  40  ft.;  maxi- 
mum width,  8  ft.  6  in.  Speed,  compatible  with  safety, 
but  not  to  exceed  9  miles  per  hour;  not  to  exceed 
4  miles  per  hour  when  truck  has  defective  tyre  which 
would  cause  injury  to  pavement.  Motor  trucks  must 
have  rubber  tyres.    Trailers  may  have  steel  tyres. 

N'lo     York    State.— Muximum    weight    of    vehicle, 

14  tons;  maximum  load  on  any  one  axle,  9  tons; 
maximum  load  per  inch  widtli,  800  lb.;  maximum 
width,  8  ft.  4  in.  (except  traction  engines,  which  may 
have    a    width    of    9  ft.  2  in.).      Speed— over    4  tons, 

15  miles  per  hour ;  over  6  tons,  6  miles  per  liour,  with 
steel  tyres,  12  miles  per  hour  with  rubber  tyres. 

State  of  Xew  Jer/ei/. — Maximum  weight  of  vehicle, 
124  tons;  maximum  load  per  inch  width  of  tyre,  8001b. 
Speed— 4  tons,  12  miles  per  hour  (iron  tyres);  6  tons, 
8  miles  per  hour  (iron  tyres),  10  miles  per  hour  (rubber 
tyres). 

Stale  of  Peiinsylvaiiia. — Maximum  w-eighv  ol  vehicle, 
12  tons;  maximum  load  on  any  one  axle,  9  tons; 
maximum  load  per  inch  width  ol  tyre,  75(3  lb. ;  rnaxi- 
mum,  width,  7  ft.  6  in.;  for  'buses  in  large  cities, 
8  ft., 4  in. 

Sla^c  of  Ma.^sachu.<etts. —Maximnm  weight  of  vehicle, 
14  tons:  maximum  load  per  inch  width  of  tyre,  800  lb. 
(except  for  hard  pavements).  Speed— 4  tons,  15  miles 
per  hour;  6  tons,  6  miles  per  hoxir  with  iron  or  steel 
tyres,  12  miles  per  hour  with  rubber  or  similar  tyres. 
'  Oahland,  C'aL— Maximum  we,ight  of  vehicle.  14  tons; 
maximum  load  per  inch  width  of  tyre,  800  lb.  (except 
for  hard  pavements).  Speed-^  tons.  G  miles  pM  hour 
with  iron  or  steel  tyres,  12^niles  per  hour  with  rubber 
tyres. 

Eiiffland.—lhe  English  had  much  the  most  complete 
j»nd  scientific  ordinances  of  any  that  the  writer  had 
examined.  Maximum  weight  of  vehicle,  12  tons; 
maximum  load  on  any  one  axle,  8  tons  (for  trailers, 

4  t0!is);    maximum  weight  of  vehicle,  without    load, 

5  tons;  combined  weight  of  motoo-  car  and  trailer, 
6i  tons ;  weight  on  axle  to  be  proportioned  to  diameter 
of  wheel.  The  load  per  inch  width  of  tyre  (steel). shall 
be  840  lb.  for  wheels  3  ft.  in  diameter,  and  an  addi- 
tional allowance  of  9i  lb.  for  every  additional  inch  in 
diameter  beyond  3  ft.,  and  for  wheels  lesi  than  3  ft. 
in  diameter"  a  deduction  of  18t  lb.  per  inch  width  of 
tyre  for  every  inch  less  in  diameter  than  3  ft. 

Vehicles  for  military  service  limited  as  follows: 
Weiaht  of  car  unladen,  6  tons;  weight  of  car  with 
trailer,  8  tons ;  unit  of  registered  axle  weight,  with 
tyres  shod  with  cross-bars,  560  lb.;  maximum  width, 
90  in.  for  3  tons ;  90  in.  for  trailer.  Speed— dependent 
on  axle  weight  for  iron-tyred  vehicles;  6  tons,  12  miles 
per  hour  for  rubljer  tyres;  over  6  tons,  8  miles  per 
hour  for  rubber  tyres.  Should  car  unladen  weigh 
more  than  3  tons,  speed  is  limited  to  8  mibs  per  hour. 
If  motor  draws  trailer,  maximum  speed  is  5  miles  per 
hour. 


WIDTH    OF    VEHICLES. 

The  writer  of  the  paper  urged  that  uiiles.~  some  limi- 
tation was  p!a:-ed  upon  the  size  of  vehicles,  the 
tendency  would  be  to  make  th(:m  larger  and  larger, 
until  they  would  become  a  nuisance  and  congest  the 
b.ighways.  This  was  now  becoming  evident  in  New 
York,  as  well  as  in  other  cities. 

Ir  order  lo  provide  i-easonabie  standing  room  on 
each  side  of  a  street  and  at  the  same  time  allow  traffic 
to  proceed  in  both  directions,  they  were  forced  to  limit 
the  widtli  which  vehicles  took  up. 

Many  of  their  streets  had  roadways  only  30  ft. 
between  kerbs.  It  thus  became  evident  that  vehicles 
over  7  ft.  in  width  did  not  allow  for  two  to  pass,  even 
using  the  utmost  care.  While  it  was  becoming  neces- 
sary to  widen  roadways  in  the  borough,  it  w-as  very 
difficult  to  add  more  tlian  2  ft.  to  each  side — a  30-ft. 
roadway  was  thus  converted  into  a  34-ft.  roadway..  In 
this  case  a  75-ft.  width  for  a  vehicle  would  be  the  limit. 

In  conclusion,  the  writer  submitted  that  the  sub- 
ject was  one  of  paramount  interest  to  all  cities,  and 
that  the  time  had  now  arrived  when  the  issues  must 
be  squarely  faced. 


MILITARY  AND  P(1BLIC  PARKS. 

A    NORTHAMPTON    COUNCILLOR'S    COMPLAINT. 

.  At  the  last  meeting  of  the  Northampton  Town 
Council,  Councillor  Rogers  drew  the  attention  of  the 
oounciil  to  the  use  of  the  Raceco'urse  promenade  by 
the  military  for  their  horses.  The  promeniade  was 
used  largely  by  the  public,  and  it  did  not  seem  right 
to  him  that  the  lii'ilitary  should  use  it  as  they  w-ere 
using  it  nmv.  He  was  told  also  that  the  public  was 
lieiiig  isomewhat  incommoded  by  bayonet  practice. in 
the  Paddock  in  Abington  Park.  He  was  anxious 
that  every  facility  should  be  given  to  the  military 
authorities,  but  he  ^thought  if  their  attention  was 
drai^Ti  to  these  matters  they  would  be  avoided. 

Alderman  Brown  said  the  bayonet  exercise  was 
don©  by  ^a  sniiall  squad  of  men,  and  was  the  finishing 
touch  df  their  training  before  they  went  to  the  Front. 
Few  people  were  about  at-  the  time,  and  in  the  cir- 
cumstances he  felt  iiG  could  not  stop  them.  Military 
exercises  should  be  done  in  the  large  par-k,  but  that 
was  fully  occupied  by  troops  at  drill. 

Coun/cillor  Catt  said  the  military  were  partitioning 
off  a  portion  of  the  promenade,  and  would  be  using 
hailf   the  promenade    this   week. 

The  borough  engineer  (Mr.-  A.  Fidler)  siaid  a  com- 
munication from  the  military  authorities  would  be 
before  the  Estates  Committee  on  Friday,  in  which 
they  stated  it  was  absolutely  necessary  to  use  a  por- 
tion of  the  promenade.  If  they  did  damage,  which 
was  undoubted,  because  of  the  liglit  construction  of 
the  promenade,  they  would  reinstate  on  leaving. 

Councillor  Rogers  also  mentioned  a  complaint 
made  in  a  letter  to  the  Northampton  Echo  that 
trencihes  are  l>eing  dug  in  a  prepared  playing  pitch 
at  Far  Cotton  Recreation  Ground.  Alderman  Brown 
said  the  trenches  were  dug  in  exactly  the  same  spot 
as  'before ;  they  wei-e  diug  with  the  consent  of  the 
Parks  Superinitendeat,  and  there  was  nothing 
wrong  there. 

"  AN    UNPAiaiOTIC    COtrNCIL." 

Subsequently  Councillor  Kirby  moved  the  deletion 
of  the  recommendation  of  the  Estates  Committee  that 
the  milita-r>'  be  cliarged  a  rent  of  £1  5s.  per  week  for 
the  use  of  the  Grand  Stand  on  the  Racecourse  as  a 
hospital.  He  regretted  that  the  proposads  s-hould  be 
made  to  charge  for  hospital  laccommodation  for  the 
wounded. 

The  Mayor:  There  is  ho  seconder,  so  it  falls  to  the 
ground. 

Councillor  Kirby:   .A.  very  unpatriotic  council. 


Land  for  Cottages  in  Surrey. — "  How  is  it  possible 
for  public  bodies  to  take  up  the  housing  question  if 
they  are  met  in  this  way  by  the  landowner?  "  asked 
Mr.  Arthur  Spurgeon  at  the  SuiTey  County  Council, 
in  connection  with  a  committee's  recommendation  that 
land  for  two  police  cottages  at  jMerstham  should  be 
bought  from  Lord  Hylton  at  a  price  representing 
£1,306  per  acre.  The  Standing  Joint  Committee  con- 
templates the  expenditure  of  £11,900  on  police  stations 
and  cottages  after  the  war.  The  committee's  recom- 
mendation was  withdrawn,  and  Sir  Charles  Walpole, 
the  chaii-inan,  said  he  hoped  that  a  more  satisfactoiy 
arrangement  would  be  possible. 


NOVEMBKR   '24.    1910. 
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Sewage  Treatment  by  Aeration  and  Activation  :  The 
Development  of  tlie  Process.* 

By   GEORGE    T.    HAMMOND,   Engineer-in- Charge   of   the    Sewage   Experiment    Station, 
Bureau   of   Sewers,    Brooklyn. 


(CoaclusloH.) 


There  are  two  activattxl-sludge  plants  in  Chicago. 
The  first,  which  is  the  larger,  was  inst-alled  by  tho 
sanitary  district  in  January  of  this  year.  So  far,  the 
results  have  been  negative,  owing  mainly  to  trouble 
caused  by  the  poi'ous  plates  used  to  diffuse  the  air. 
Mr.  Langdon  Pearce  thinks  that  we  should  go  slow 
in  the  adoption  of  tliis  method.  It  is  not  a  simple 
process  to  operate,  but  one  whose  entire  limitations 
are  not  yet  developed.  The  cost  problem  is  still  un- 
certain, particularly  tlie  cost  of  handling  the  sludge. 

The  other  Chicago  plant  is  that  of  Armour  &  Com- 
pany, soon  to  be  demolished,  as  it«  work  is  about 
completKl,  and  a  permanent  plant  of  large  size  is  to 
be  installed  for  the  stockyards.  This  is  an  experi- 
mental plant,  having,  with  an  eight-hour  retention 
period,  a  capacity  of  30,t)00  gallons  per  day.  The 
sewage  treated,  derived  from  the  stockyards,  carries 
at  ditferent  times  from  -jS  to  3,000  parts  per  1,000,000 
of  suspended  matter.  For  air  distribution  porous 
plates  were  used  at  first,  but  gave  trouble  and  were 
soon  abandoned,  pipe  grids  being  substituted,  which 
could  easily  be  removed  and  cleaned,  and  these  have 
given  full  satisfaction.  The  pipes  are  1-in.  galvanised 
pipe,  and  are  perforated  with  1/25-in.  holes,  staggered, 
2  in.  apart.     Sir.  (J.  L.  Noble  wi'itcs  of  this  plant: — 

"  We  have  been  operating  const^mtly  since  last 
February,  and  feel  mure  surely  than  ever  that  acti- 
vated sludge  will  probably  be  the  cheapest  and  most 
efficient  method  of  sewage  disposal  for  our  particular 
needs.  .  .  .  We  are  now  installing  an  experimental 
plant  at  Fort  Worth,  Texas,  to  use  on  our  sewage 
down  there.  We  aiv;  still  experimenting  with  de- 
watering  the  sludge,  concerning  which  our  conclusions 
are  not  yet  final." 

At  Chicago  about  2-'),0(XJ  gallons  of  sludge,  99  per 
cent  water,  is  produced  per  1,000,000  gallons  of  sewage. 
This  gives  about  I4  tons  of  dried  material  containing 
4J|(  units  to  5  units  of  ammonia,  the  value  of  which 
gives  the  sludge  a  value  of  $9  to  $10  per  ton  in  the 
dry  state. 

MILWAUKEE. 

Perhaps  the  most  interesting  as  well  as  the  largest 
activated-sludge  plant  in  this  country  is  that  located 
at  Milwaukee,  Wis.  After  extensive  experiments,  in 
which  Dr.  Gilbert  Fowler,  of  Manchester,  England,  co- 
operated, this  plant  was  constructed  and  put  into 
service  in  January  of  this  year.  Its  nominal  capacity 
is  1,620,000  gallons  per  day,  but,  owing  to  the  settling 
basin  having  proved  insufficient  in  capacity,  not  more 
than  1,200,000  gallons  can  be  properly  treated.  Addi- 
tional settling  capacity  is  being,  or  already  has  been, 
provided,  which  will  bring  the  plant  up  to  its  designed 
capacity. 

Aluch  trouble  has  been  experienced  with  the  porous 
plate  air  distributors  and  the  soundness  of  the  mate- 
rial of  which  they  are  formed.  The  porosity  runs  from 
1'8-j  cub.  ft.  to  4o0  cub.  ft.  of  air  per  minute  per 
square  foot  of  surface,  under  2  in.  of  water  pressure. 
The  air  filter  is  not  yet  entirely  satisfactory,  and  per- 
mits some  oil  and  dust  to  enter  the  plates,  which  results 
in  some  plates  working  more  freely  than  others,  and 
the  uneconomical  use  of  air.  These  seems  good  reason 
to  belieyjB  that  these  difficulties  will  soon  be  over- 
come, as  they  are  only  questions  of  experiment  and 
design. 

Cold  weather  has  been  found  to  increase  the  amount 
of  air  necessary,  and  to  decrease  the  nitrates  in  the 
effluent,  but  in  February,  March,  and  April  98  per 
cent  of  suspended  matter  and  95  per  cent  of  bacteria 
were  removed,  and  a  stability  secured  of  108  hours 
without  dilution. 

The  dewatering  of  sludge  has  been  successfully  done 
with  either  of  two  kinds  of  presses.  Tho  sludge  which 
contains  99  per  cent  water  is  reduced  to  75  per  cent 
water  without  difficulty,  and  further  dried  by  a  direct 
or  indirect  heat  drier  to  10  per  cent  moisture. 

As  to  the  value  of  the  sludge  recovered,  this  is 
stated  to  be  about  .$12.50  a  ton  of  dry  material,   on 
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tlie  basis  of  o  per  cent  of  available  ammoniacal 
nitrogen,  wliich  is  woiUi  about  $250  per  unit,  each 
per  cent  being  taken  as  a  unit.  This  does  not  include 
phosphoric  acid  or  potash,  of  which  the  combined  value 
may  be  from  $1  to  $2  in  each  ton. 

Milwaukee  is  so  situated,  and  the  cost  of  electric 
power,  stated  to  be  about  6/10  of  a  cent  per  kw.h.,  is 
so  low,  that  the  activated-sludge  method  seems  par- 
ticularly well  adapted'  to  the  place,  and  problems  of 
design  now  seem  to  be  the  principal  problems  to 
be  met. 

BALTIMORE. 

At  Baltimore,  Md.,  activated-sludge  experimental 
work  has  been  progressing  with  many  difficulties, 
caused  mainly  by  the  form  of  air  compressor  at  first 
installed.  The  oil  used  to  lubricate  this  got  into  the 
porous  dii'fusers,  which  gave  considerable  trouble,  and 
was  not  prevented  by  the  interposition  of  a  gravel 
strainel-  in  the  air  line. 

The  outstaiiidiiiig  fikct,  writSs  Mr,  Frank,  is  itbat, 
thus  far,  the  experiments  have  not  been,  suocessful 
in  demonstrating  the  feasibility  or  economy  of  the 
process   under    existing   experimental    conditions. 

In  October,  1915,  the  idea  suggested  itself,  Mr, 
Frank  states,  that  some  form  of  preliminary  treat- 
ment niiglit  possibly  be  of  advantage.  The  relation 
between  tho  biologie  oxygen  demand  of  the  sewage 
and  the  anionnt  of  compressed  air  necessary,  it 
would  seem,  should  bear  an  almost  arithmetical 
relation  to  each  other,  Imhoff  tank  treatment,  ex- 
clusive of  the  cost  of  drying  sludge,  may  be  esti- 
mated roughly  at  .|1  per  1,UOO,000  gallons  for  the 
average  municipality.  It  is  estimated  that  air  alone 
cost  in  Milwaiilvee  ,?4-45  per  1,000,000  gallons  of 
sewage,  this  being  on  a  basis  of  $250  per  1,000,000 
cub,  ft,  of  -air,  Imlioff  tank  treatment  would  need  to^ 
reduce  tlie  oxygen  demand  only  22-6  per  cen.t  before 
it  began  to  assume  importance,  T'he  acltivated 
sludge  might  also  thereby  be  considerably  reduced, 
EstiiKates  from  experiments  indicate  that,  instead 
of  producing  one  volume  of  isludge  to  104  volumes 
of  sewiage,  which  was  true  of  the  unsettled  sewage, 
there  wias  producctl  only  one  volume  of  shidge  for 
525  volumes  of  settled  sewage.  It  is  questionable 
whether  activated  sludge  caai  be  as  economically  dis- 
posed of  as  Imhoff  tank  sludge. 

Much  trouble  has  been  experienced,  both  witli 
the  compressor  and  with  the  -porous  discs.  A  new 
compressor  has  recently  been  installed  and  a  very 
ingenious  arr'angeinent  and  design  of  the  disc 
diffusor  has  been  adopted. 

The  work  at  Baltimore  may  be  said  to  have  just 
started    anew   with   much   pioniise. 


At  Houston,  Texas,  the  experiments  have  been 
diseontinjued  and  the  new  plant  is  under  construc- 
tion. This  plant  will  have  a  oapacity  oif  18,000,000 
gallons  per  day.  The  sludge  will  be  .aipplied  to 
land  far  the  present;  no  definite  plan  for  dewater- 
ing the  sludge  has  been  adopted. 

At  S;ni  Marcos,  Texas,  an  activated  sludge  sewage 
ili-|"'.-,il  |ilant  is  in  regular  service  and  is  doing 
siitislaitmy  work.  The  'aerating  tank  is  of*  concrete, 
10  ft.  deeij.  It  is  practically  a  channel  4  ft.  wide 
an,d  160  ft.  long,  divided  into  four  sections,  each 
40  ft.  long.  There  ie  a  single  row  of  ftltros  plates 
down  the  centre  of  each  section,  spaced  3  ft.  on 
centre,  with  each  plate  in  the  bottom  of  a  hopper; 
a  Connersville  blower  supplies  the  air,  which  ia- 
imder  5  lb.  pressure.  It  requires  only  4  kw.  of  cur- 
rent to  drive  thjjs  blower.  Much  trouble  has  been 
experienced  with  the  porous  plates ;  some  clog, 
others  bre^ak.  The  plant  is  operating  with  about 
150,000  gallons  per  day  at  present,  giving  an  effluent 
always  clear  and  .sparkling,  with  a  relative  stability 
of  99  per  cent,  according  to  the  methylene  blue  test, 
and  with  a  bacterial  removal  of  98  per  cent.  The 
plant  is  free  fiom  odotu-.  The  work  of  this  plant 
is  repopted  as  satisfactory,  except. the  trouble  with 
the   poroaia   air   dift'users.     Skidge  will  be   too   small 
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in   quantity   to   make  dewatering    pay.     It    will    iiro- 
baibly  be  disposed  of  on  land. 

CANADI.4N    EXPERIMENTS. 

Tlie  .activa;ted  sludge  plant  at  Edmonton,  Alberta. 
Canada,  has  recently  been  i>ut  into  service.  Mr. 
A.  W.  Haddow,  acting  city  engineer,  state.s  that,  as 
this  plant  was  designed  eighteen  months  ago,  when 
very  little  w.as  known  .about  the  a^'tivated  sludge 
process,  and  as  'the  plarit  was  not  solely  for  experi- 
mental study,  the  precaution  was  taken  of  biiilding 
an  Imhoff  tank  alongside  of  the  aerating  tanks. 
The  plant  trearts  the  sewage  of  4,500  persons.  Tlie 
sewage  amounts  to  33,000  cub.  ft.  per  day.  The  plant 
has  many  interesting  features.  Air  is  obtained  from 
a  ConnersviJle  high-pressure  blower,  which  has 
capacity  to  spare  for  the  one  tank  now  in  operation. 

Air  distribution  is  by  means  of  a  grid  or  grill  of 
iron  xjipe.  The  tank  under  experiment  has  four 
U-in.  down  pipes,  with  a  vailve  on  each  pipe.  The 
piljes  are  jjlaced  30  in.  on  centres,  and  branch  intO' 
two  1-in.  air-distributing  pipes  at  the  bottom  of  the 
tank,  one  running  towards  each  end,  where  they  are 
pluL'ged.  Each  down  pipe,  with  its  valves,  is  an 
independent  tmit,  and  by  unscrewing  the  Dant 
union  it  can  be  lifted  out  for  examination  without 
interfering  with  the  blowing  on  the  other  pipes. 
The  adr-distributing  pjjes  are  supiwrted  from 
channel  irons  by  ineaiiis  oif  J-in.  rods.  In  the  bottom 
of  the  tank  there  are  four  hnes  of  these  1-in.  pipes. 
laid  30  in.  apart,  and  perforat-e.d  on  the  under.side 
with  4-:.n.  holes,  separated  3  in.  This  gives  an  ex- 
cellent distribution  of  air. 

Each  of  the  down  pipes,  above  mentioned,  which 
carry  the  air  to  these  grills,  is  so  connected  below 
the  valve  and  a.bove  the  Dairt  union  at  the  toij  with 
a  3-in.  high-pressiue  water  pipe,  that  it  and-  the  dis- 
tributing pipe  can  be  flushed  out.  In  addition  to 
this,  by  .^hutting  off  the  water  from  .the  high- 
pressure  ijipe  and  tiirning  on  steam,  the  grills  can 
be  steamed  out,  if  they  become  clogged  with  grease 
or  oil.  A  check  valve  is  placed  in  the  main  air 
feed  line  to  prevent  water  getting  into  .the  blower  in 
case  of   carelessness    in    operating   the  valves. 

The  motor  is  15-h.iJ.,  belt<-onnect«d,  a.c.  60-cycle, 
3-phase.  The  jjower  consiunption  at  low  S'peed  is 
4  kw.  per  hour. 

The  whole  plant  is  housed  in,  on  account  of  low 
temperature  in  winter.  Tliis  "  plant  at  present 
oijepates  on  the  fill-and-draw  plan,  but  can  easily 
be  maide  *»  operate  on  the  continuous  flow  plan 
laiter. 

Experiments  have  been  conducted  a^t  the  city  of 
Regina,  Sa.skatchewan.  Mr.  .1.  Russell  Ellis,  acting 
c?ty  engineer,  writes  that  the  ide.a  in  starting  wa.-* 
to  obtain  data  on  the  aidaptability  of  the  ijrocess, 
after  which  a  jjliant.  migiht  be  designed 'for  the  whole 
city,  if  the  experiments  were  successful.  The  results 
indicate  that  the'  process  is  adlaiptable  to  locail  con- 
ditions, and  consideration  is  being  given  to  the 
design  of  a  large  .scale  unit.  Air  distribution  was 
effected  by  means  of  perforated  pipes,  covered  with 
canvas. 

UNSOLVED     PROBLEMS. 

It  is  notable  that  in  the  mids't  of  our  enthusiasm 
for  the  activated  sludge  method  of  sewage  treatment 
a  studious  reserve  is  maintained  in  every  paper 
describing  experiments  as  to  the  general  outlook. 
Thei^are  many  unsolved  problems,  all  acknowledge. 
and  as  yet  there  is  need  of  caution.  It  is  now  nearly 
two  years  since  the  method  was  announced,  and 
studies  have  madtiplied  relative  to  it.  What,  may 
we  ask,  is  the  present  status  of  the  method,  and 
what  are  the  main  problems  as  yet  unsolved  or  not 
completely  solved  ? 

At  thd  annual  convention  of  the  American  Society 
of  Civil  Engineers  an  informal  meeting  of  '  those 
interested  in  sewage  disposal  was  held,  which  was 
attended  by  thirty-two  meml>ers  of  the  .society.  The 
purpose  of  the  meeting  was  stated  by  Mr.  T. 
Chalkley  Hatton,  of  Milwaoikee,   as  follows:  — 

(1)  To  discuss  the  problems  connected  with  the 
treaitmeot  of  sewage  by  'the  actitvated  sludge  process. 

(2)  To  compare  results  obtained  from  the  several 
experiments  carried  out  in  the  United  States  and 
Canada. 

(3)  To  harmonise  those  results  with  a  view  of  de- 
tei-mining  the  causes  for  the  variance. 

(4)  By  co-operation  to  determine,  if  possible,  the 
following  questions:  — 

(a)  Most  efficient  depth  of  aerating  tanks. 

(fc)  Most  effici_ent  type  of  aerating  tank,  embracing 
(1)  baffles;  (2)  unbafHed ;  (3)  bottom  cross-section; 
(4)  circular    or  rectangular. 


((■)  ]\Io.?t  efficient  metho.d  of  diffusing  air,  embrac- 
ing (1)  open  aiir  ijipe;  (2)  perforated  or  woven  metal 
discs ;    (3;  stoneware ;    (4)  wood  plates. 

((/)  Probability  of  diminishing  efficiency  of  air 
diffusers,  and  consequent  necessity  for  providing 
appliances  and  facilities  for  cleaning  same  at 
intervaJs. 

(e)  iMost  efficient  type  of  sedimentation  tanks, 
embracing  vertical  flow  and  horizontal  flow  and 
pro'bable  velocity  in  each  to  effect  satisifactory  pre- 
cipitation. 

(f)  Best  method  for  removing  sludge  from  sedi- 
mentation tanks  an.d  regulating  the  volume  to  be 
returned  to  the  aerating  tanks. 

(ff)  Volume  of  dry  sludge  (10  jjer  cent  moisture) 
secured  per   1,000,000   gallo.n.s  of  sewage   treated. 

(/()  Removing  surplus  sludge  from  sedimentation 
tanks  and  dewatering.  (1)  8.ubsequent  settlement 
under  water  pr&s.sure;  (2)  pressing;  (3)  centrifuging; 
(4)  fermentation;  (5)  ab.sorption ;  (6)  natural  drying; 
(7)  artificiaJl  drying. 

(■i)  MaiTketing  sludge. 

(.;')  Standardisation  of  terms  in  the  activated 
sludge  process  with  a  view  of  comparing  resiilts, 
eniibracing  (1)  air  used,  and  its  measurement;  (2) 
diffusion  area;  (3)  volume  of  activated  shidge;  (4) 
quality  of  activated  sludge;  (5)  volume  of  surplus 
sludge  removed ;  (6)  putre&eibility  and  stability  of 
sewage  and  sludge;  (7)  such  other  standardisations 
as  may  seem  desirable. 

.'The  question  was  discussed  of  effecting  a  jier- 
manent  o.rganisation  for  systematically  co-ope^rating 
in  solving  the  several  problems  of  the  activatetl 
sl'tidge  process  so  as  to  avoid  duplication  of  experi- 
ments 'throughout  the  United  States  and  Canada, 
and  also,  to  protect  the  process  from  being  con- 
trolled by  patents  issued  without  complete  inifo.r- 
mation  having  been  submitted  to  the  Commissioner 
of  Patents  by  those  who  had  knowledge  of  ^he  pro- 
cess prior  to  the  application  for  letters  patent. 

It  was  finally  decided  that  this  was  not  the  proper 
time  for  effecting  such  an  organisation ;  'tliat  the 
objects  sought  could  t>est  be  obtained  for  the  present 
through  a  committee  and  individual  service,  and  a 
committee  composed  of  Messrs.  F.  A.  Dallyn,  pro- 
vincial sanitary  engineer,  Toronto.  Canada ;  George 
T.  Hammond  (the  author),  engineer  of  de.sign, 
lx)rough  of  Brooklyn,  and  T-.  Chalkley  Hatton,  chief 
engineer.  Sewerage  Commission.  Milwaukee,  was 
appointed   for  the  following  purpose:  — 

(1)  To  prepare  standard  definitions  and  otljer  terms 
relating  to  the  aetivaited  sludge  process  of  treajting 
sewage. 

(2)  To  tabulate  and  distribute  a  smnmary  of  work 
now  being  done,  or  contemplated. 

(3)  To  suggest  such  correlation  of  the  work  being 
done  as  may"  from  time  to  time  be  desirable. 

The  foregoing  will  give  some  idea  of  the  amomit 
of  work  which  remains  tto  be  done  and  experimenta- 
tion carried  out  before  we  are  entitled  to  claian 
that  we  have  reached  a  complete  solution  of  the 
jiroblems  involved   in  the  activated  sludge  process. 

Taking  a  broad  view  ,of  the  field,  it  is  of  much 
interest  to  observe  the  -work  being  clone  by  the 
many  investigators  and  scientists  who  are  making 
a  stud.v  of  this  method  of  treating  sewage,  and  the 
outlook  is  quite  encouraging,  the  more  s>o  as  it  is 
seen  on  every  hand  thait  the  problems,  both  scien- 
tific and  practical,  are  well  recognised  and  are 
receiving  careful   study. 


The  Hull  Water  Carriage  System.— Mr.  Edward 
Leonard,  an  inspector  of  the  Local  Government  Board. 
sat  at  the  Hull  Guildhall  recently  to  hear  a  number 
of  appeals  against  the  decision  of  the  Hull  Coiijora- 
tion  in  the  matter  of  the  expense  inruiTed  by  them  in 
providing  and  fixing  water-closets.  The  cases  were 
those  in  which  the  corporation  had  substituted  water- 
closets  for  the  existing  privies,  and  had  charged  the 
owners  with  the  cost.  Objection  to  the  charges  was 
made  by  the  Hull  and  District  Property  Owners'  Asso- 
ciation on  the  ground  that  the  accommodation  in  the 
properties  affected  was  sufficient.  On  behalf  of  the 
corporation  the  town  clerk  argued  that  common  sense 
must  be  applied  to  the  situation  as  it  existed.  But 
the  opposite  of  sufficiency  was  insufficiency,  and  he 
submitted  that  if  they  foiind  pails  Wf re  allowed  to  go 
on  leaking  month  after  month,  and  if  they  found  in 
addition  that  in  order  to  empty  their  contents  these 
leaky  vessels  had  to  be  carried  through  the  dwelling- 
house,  no  sensible  person,  appl.ying  the  ordinary  rules 
of  common  sense,  could  say  that  the  accommodation 
was  sufficient. 
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Weights  and  Measures       ..  

When  is  a  Waste  Pipe  not  a  Waste  I'ipe  r      


SOME  RECENT  PUBLICATIONS/ 


The  Construction  of  Koads  and  Pavkments.  B.v 
T.  K.  Agg,  Profi'ssor  of  Higlrway  Engineering, 
Iowa  State  C-oll.j/e.  Price  12s.  6d.  netl. 
London:   Hill   PubU.<hin.g  Cojnpany,   Limited. 

This  lK)ok  is  anothtr  Auierioan  contribution  to  the 
.subject  of  road  construftion,  which  of  late  years 
lias  devel«'i>ed  from  a  more  or  less  "  rule-of- thumb  " 
affair  to  a  scientific  study,  im  which  the  Amcriican 
engineer.s  have  talcen  a  keen  interest.  The  book  is 
divided  into  twelve  chapters,  dealinfr,  inter  alia,  with 
siK-h  matters  as  earth  roads,  sand-clay  roads,  bri<'k 
Ijavements,  concrete  roads,  and  otlier  questions 
which  do  not  directly  concern  English'practioe; 
but,  ill  addition  to  this,  there  is  given  a  great  deal  of 
information  with  regard  to  surveys  and  plans,  and 
the  design  of  rural  roads,  which  is  most  useful. 
The  chapter  on  testing  non-bituminous  road  mate- 
rials is  an  excellent  ei>itome  of  the  methods  adopted 
lor  such  tes.ts.  and  gives  a  good  deal  of  useful 
detjiil.  > 

There  are  a  number  of  diagrams  of  cross-sections 
of  roads  of  various  construction,  and  it  is  rather 
remairkaljle  to  find  that  the  American  practice 
appears  t«  be  not  to  strengtlien  the  liaunches  of  the 
roads,  but  to  make  them  thicker  in  the  centre,  tailing 
off  towards  the  sides.  This  does  not  seem  to  be  good 
priKitice,  as  the  tendency  of  most  roads  is  to  spread 
towards  the  sides.  Which,  unless  strengthened  to 
firevent  this,  leads  to  disastrous  results. 

Although,  hitherto  we  liave  not  been  very  success- 
ful in  this  country  with  the  co-nsitj-ucticin  of  con- 
crete roads,  the  chairter  on  this  subject  is  well  worth 
perusal,  as  it  is  evident  that  to  secure  success  with 
this  class  of  road  great  care  in  oonst.rucition  is  neces- 
sary, and  if  the  .sidvioe  and  details  given  by  Mr.  AgK 
in  this  chiu[)ter  were  followed,  probably,  our  failures 
liitherto  would  be  changed  into  suiocesses. 

It  is  ratlier  ouriou,s  to  note  that  one  of  the  chapters 

*  An.v  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
ou  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  boolis. 


is  headed  "  PcMietralion  and  Mixed  Maeadain 
Koads,"  whea-eas  we  should  have  probabl.\-  ^-ailed  it. 
"  Grouting  and  Tar-macadam,"  as  these  questions 
nre.  fully  dealt  with  in  this  chapter,  and  much  use- 
ful information  ds  given.  The  hook  is  very  well 
printed,  has  some  excellent  diagrams  and  i\.al>les, 
and  is  .a  most  iiseful  addition  to  th-e  present  lit<>ra- 
ture  on  the  subject.  It  shoiuild  bo  oil  the  bookshelf 
of  every  road  engineer  in  this  country. 

Value  foe  Rate-making.     -By  H.   Ploy.    Price  IVs. 

nett.    New  York  land  London:    The  M'Graw-Hill 

Book  Company,  Inc. 
The  purpose  of  th*''  author  in  writing  this  bomk. 
wliieh  deals  with  the  valwaition  cii  puiblic  uitility 
properties  for  rating  purposies  accoiiding  to  the 
.Xuiriican  pra'Ctioe,  is  to  emphaisise  certain  principles 
which  hi'  contends  are  essential  in  determining  fair 
value.  ITihese  [irinx*  pies  are  ishoTtly  as  follows:  (a) 
Tliat  the  basis  should  be  the  fair  present  value  ot  the 
projierty ;  (6)  that  this  iiireseut  .value  shoidd  be 
obtained  by  making  dedutrtion  for  ^absolute  deprecia- 
tion only,  ignorin^g  theowticajl  depreciation;  and  (c) 
that  pra<:tieall'y  ever.s-  iftility  property  includes  cer- 
tain irutantjihle  non-physioall  elements,  which  should 
be  evaluated  and  allowed  i.n  addition  to  the  material 
sensible  elements.  It  will  be  iseen  tli.at  tlie  elabora- 
tion of  these  pi'incipleis  has  little  direct  relation  f.o 
Knglish  taw  and  practice,  but  the  volume  has  con- 
siderable interest  for  English  surveyors  as  enabling 
them  to  diraw  .a  I'lnnpaHiison  between  the  methodis 
that  have  grown  up  iin,  this  country  in  the  attempt 
to  fl,|>ply  uifivensally  the  theory  ot  the  hyjiothetiea:! 
tenant  from  year  toi  year,  and  the  less  -  shackled 
system  that  has  been  evolved  by  American  luac- 
titioners. 

Geouetic  Surveving.     By  E.  R.  CWy.     Price  10s.  Gd. 

nett.      New     York:      .lohn    Wiley    A    Sons,    Inc. 

London,:  (^hapniian  &  Hall.  Liniited. 
This  hook  covers  the  whole  field  of  geodetic  sur- 
veying in  a  th'aaunier  at  once  iiicid  and  concise. 
Separate  chai>ters  are  devoted  to  the  .subjects  of 
reconnaissan<-e,  hia.sc  lines,  horizontal  angles,  adjust- 
ment of  horizontal  angles,  computation  of  latitudes, 
longitudes  .and  azinuiths,  map  projections,  trigono- 
metric levelling,  and  precise  ilevelliug.  Th.e  subjects 
of  geodetic  .iustj-onomy  land  the  method  ot  ieast 
squares,  wihicii  are  often  treated  .separately  froju 
surveying  .courses,  aire  dealt  with  in  .apiiendice's.  The 
work  is  o.np  w^hich  may  coufi.dently  be  roconmiended 
to  students. 


NEW  OMNIBUS  ROUTES. 


THE    PROPOSED    CHARGES    PER    MILE-RUN. 

The  Highways  ('(Jiimiittee  of  the  Surrey  County 
Oo\HiciJ  repoited  In  iliat  body  ou  Tuesday  that  they 
h.ad  con.-^klered  the  question  .of  the  opening  up  of 
new  omnibus  routes  in  the  couuty,  and  had  co.me 
to  the  coiw!ui§ion  tliat  the  proprietors  shoivld  pay  a 
penny  per  mile-nui  by  .each  omuibus,  satisfactory 
security   to  .'be   given   by  the  proprietors. 

The  Works  Connmittee  of  the  Durham  County 
Council  recommended  that  so  far  'as  the  county  I'oiadis 
were  concerned,  in  cases  whier©  proprietors  of  motor 
omnibuses  were  anxious  to  'jjily  for  hire  ou  new 
routes,  the  consent  ol  the  county  council  should 
only  be  given  on  conditsion  that  a  charge  Of  from 
Id.  to  lid.  per  tiar-mile  run  be  m.ade,  according  to 
the  size  of  the  om,nilni.s.  It  was  further  recom- 
mended .that  a  conference  of  the  various  road  autho- 
rities throughout  the  county  be  aalled,  witli  a  vievv 
to  .all  charges  beins  made  upon  the  same  basis.  The 
ro|K)rt  was  .adopted. 


Vicissitudes  of  a  Town  HalL— Pindoohty  Town 
Council  have  unanimously  agW'ed  to  accept  the  offei- 
as  a  free  gift  of  the  j)ublic.hall  from  the  committe*^ 
at  present  managing,  it.  The  building  is  nearly  a 
cx>ntui-y  old.  At  one  time  it  served  as  a  lightlioust\ 
at  another  as  a  public  school,  and  it  was  originally 
built  as  a  foresti-r's  lodge. 

Tees  Valley  Water  Extension  Scheme.— At  the  last 
meeting  of  fln>  Tix's  ValU.y  Water  Board  it  was  decided 
to  make  a|iplicatinii  for  a  licence  to  eoniplet<»  the  lay- 
ing of  a  large  conduit,  from  the  Lartington  lilt(»r  beds 
to  Whorley  reservoir.  A  sum  of  £28,000  had  already 
bettn  expended  on  the  work  when  it  was  suspended 
owing  t.o  the  war,  and  ft  is  estimated  that  it  will  cost 
£20,0(10  more  U,  complete  it. 
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BRADFORD   CLEANSING  AND  DESTRUCTORS 
DEPARTMENT. 


SUPERINTENDENT'S    REPORT. 

The  weight  of  refuse  per  )i€'ad  of  ijopulation  dealt 
with  by  tlie  Bradford  tleanising  and  destructors 
department  is  stated  in  tlie  ann^lal  report  of  Mr. 
Ernestt  Call,  the  superintendent,  to  be  5  cwt.  per 
annum.  The  number  of  wet  ashpits  in  the  town  is 
alx)ut  10,(XW,  and  that  of  dry  -ashpits  about  26,500, 
and  there  are,  iji  addition,  about  6,000  dustbins,  &c. 

Mr.  Call  mentions  that  the  average  number  of 
times  each  ashpit,  dustbin,  &e.,  was  omptied  during 
the  year  ended  March  last  wias  17'54. 

The  present  rate  of  j>ay  for  hi-red  team  labour  is 
lis.  2d.  ijer  horse  per  day,  and  7s.  2d.  for  Saturdays. 

In  April  of  last  year  it  was  decided  that  during 
the  continuance  of  the  military  regulations  regarding 
restricted  lighting  lafter  dusk  the  work  of  refuse 
removal  should  be  continued  during  daylight  hours. 
Arrangements  were  made  accordingly,  and  greatly 
facilitated  the  working  of  the  department.  At  the 
commencement,  until  the  public  got  used  to  the 
changed  conditions,  certain  details  in  the  working 
of  the  departniient  were  commented  upon,  but  since 
tlie  arrangements  got  into  smooth  working  order 
nothing  has  been  heaa-d. 

TRADE    REFUSE     CHARGES. 

The  charges  for  collection  and  disposal  ol  trade 
refuse  have  been  increased  from  2s.  6cl.  to  4s.  per 
cart  load,  and  from  5s.  to  8s.  per  van  load.  Agree- 
ments for  periodical  'Oolleiotioinis  are  in  the  same  pro- 
portion. 

During  the  year  the  number  of  ashpits  cleansed 
was  745,508,  the  refuse  collected  amounting  to  72,084 
loads,  the  average  weight  .per  load  being  19^  cwt. 
The  material  was  disrposed  of  as  follows:  609  loads 
were  put  on  rail,  670  loads  were  given  to  farmers, 
44,929  loads  were  tipped,  and  25,876  loads  were  dealt 
with  in  the  destructors. 

WORKING     COSTS. 

The  cost  per  ashpit  cleansed  was  5-50d. ;  the  nett 
cost  'per  load  removed  was  56'92d..  and  the  cost  per 
ton,   58'38d. 

The  average  nimiher  of  journeys  per  horse  per 
night  was  4'68.  The  average  earnings  of  throwers- 
out  w-as  £1  19b.  3d. 

In  a  comparative  statement  dealing  with  the  work 
of  the  destructors  department,  Mr.  Call  states  that 
the  nett  cost  per  load  of  refuse  destroyed  was,  ex- 
clusive 'oi  capital  charges,  76-79d.,  the  figure  per  ton 
being  81'83d.  The  labo-ur  cost  per  load  was  12-15d., 
and  per  ton  12'86d.  Including  capital  charges,  the 
nett  cost  per  load  was  117-28d.,  and  per  ton  124'19d. 

The  nett  cost  per  load  of  the  removal  and  dis- 
lX)sal  of  refuse,  including  capital  charges,  was 
97-94d.,    and  -per   ton   100-45d. 

PISH    MANURE    SECTION. 

For  the  first  time  the  manufacture  of-  fish  guano 
was  treated  as  a  separate  sul>department.  Unfortu- 
nately, the  war  has  seriously  affected  its  working. 
Fish  has  been  very  scarce,  and  the  quantity  of  fish 
refuse  was  considerably  reduced.  Further  than 
this,  the  price  of  guano  dropped  to  £6  per  ton.  Com- 
pared with  the  previous  year,  the  quantity  of  fish 
refuse  received  was  reduced  by  491  tons. 

The  cost  of  collection  of  fish  refuse,  and  the  work- 
ing of  the  plant,  capital  charges,  &c.,  were,  of  course, 
just  as  much  as  if  a  full  quantity  of  fish  refuse  had 
been  available.  Notwithstanding  these  drawbacks,  the 
sub-department  shows  a  profit.  The  selling  price 
varied  from  £6  to  £9  10s.  per  ton,  and  the  market  is 
in  a  much  better  condition  now  than  it  was  at  the 
corresponding  time  last  year.  When  things  resume 
'  their  normal  course,  a  very  handsome  profit  is 
expected  to  he  shown. 


Kent  County  Council    Road   Rollers  for   France.— 

It  was  reported  at  the  meeting  of  tlie  Kent  County 
Council  i-ecently  that  two  of  the  council's  steam  rollers 
had  been  requisitioned  by  the  War  Office,  who  would 
pay  the  cost  of  two  new  ones  of  the  same  power  and 
weight. 

Concrete  Institute. — At  a  meeting  of  the  Concrete 
Institute  to  be  held  on  Thursday,  December  21st,  at 
Denison  House.  Westminster,  Prof.  Henry  Adams, 
M.iNST.c.E.,  will  read  a  paper  entitled  "  Pile  Driving 
and  the  Supporting  Power  of  Piles."  The  chair  wUl 
be  taken  at  5.30  p.m. 


CORRESPONDENCE. 

El's  avijp  tni  navff  dpa 

(One  man  does  not  tee 


THE   ORIGIN    OF    "SCAVENGER." 

To  the  Editor  of  The  Surveyor. 

Sir, — Your  contributor  to  this  column,  in  the  issue 
of  Apidl  28th  last,  asks:  "  What  is  the  origin  of  the 
word  '  scavenger  '  ?  Is  it-  derived  from  an  old  Saxon 
word  '  sceanian  ' — to  look  at,  to  show — as  given  in 
some  dictionaries?  How  did  this  wox'd  eventually 
drift  into  an  old  law  tenn  equivalent  to  '  showage, ' 
or  a  tax  on  goods  shown?  When  was  it  that  the  tax- 
collector,  to  whom  the  goods  were  shown,  was  called  a 
scavenger,  and  when  did  he  commence  in  his  leisure 
hours  to  sweep  and  cleanse  the  market  or  street  where 
the  goods  were  shown,  and  thus  became  a  scavenger 
as  we  know  him  to-day?  Is  not  the  search  for  the 
derivation  of  words  frequently  a  merry  pastime?" 

I  am  sorry  that  the  extra  work  thrown  upon  under- 
staffed municipal  officials  has  prevented  my  replying 
to  these  queries  earlier.  To  myself,  brought  up  under 
old  manorial  customs,  the  origin  of  words  has  a  deeji 
interest,  and  each  week  I  have  looked  at  your  issue 
hoping  some  of  your  reaclers  would  afford  the  infor- 
mation asked  for,  but  without  success. 

There  are  a  good  many  so-called  "  modem  diction- 
aries," and  I  could  name  one  or  two  which  would  lead 
your  contributor  to  think  that  the  words  "  scavage  " 
and  ' '  scavenger  ' '  were  of  the  same  origin. 

"  Scavage,"  "  tchevage,"  "  shewage,"  "  scheau- 
wing  "  are  from  the  Saxon,  and  mean  a  kind  of  toll 
or  custom  exacted  by  mayors,  sheriffs,  &c.,  of 
merchant  strangers  for  wares  shown  or  offered  for  sale 
within  their  precincts,  which  is  prohibited  by  Statute 
19,  Henry  VII.,  cap.  8.  In  a  Charter  by  Henry  II. 
to  Canterbury  it  is  written  "  scewinga. " 

Scavenger  is,  however,  from  the  Belgic  word 
"scavan, "  meaning  to  scrape.  Two  of  every  parish 
within  London  and  the  suburbs  are  yearly  chosen  into 
this  office,  who  hire  men,  called  rakers,  and  cai-ts 
to  cleanse  the  streets  and  cari-y  away  the  dirt  and 
filth  thereof,  mentioned  14  Car.  II.,  Cap.  2. 

The  collector  of  the  "  scavage,"  or  "  showage,"  was 
known  as  the  "  schavaldus,"  and  might  be  annoyed 
that  he  should,  even  in  mistake,  have  been  thought 
to  have  any  relation  with  the  scavenger,  either  of  that 
period  or  of  the  present  time. — Yours,  &c., 

Edward  Walker,   m.inst.mun.e.,  &c. 
Stretford, 
Manchester. 
November  13,  1916. 


THE   FUTURE  OF   GRANITE   MACADAM  AND  CONCRETE 
ROADS. 

To  the  Editor  of  The  Surveyor. 

Sir,— With  reference  to  Mr.  Boulnois'  article  on 
the  above  subject  in  your  last  week's  issue,  it  may 
be  interesting  to  your  readers  to  learn  that  one 
section  ^f  the  large  scheme  of  reinforced  ooncxete 
roadway  on  the  Exmouth  Maoine-drive  has  now  been 
completed,  and  the  system  of  laying  the  carriageway 
varies  very  little  from  that  advocated  by  Mr. 
Boulnois.  The  underljed  is  cf  sand,  and  the  total 
thickness  of  concrete  is  5  in.,  laid  in  two  layers  of 
2i  in.  each,  between  which  is  placed  expanded  metal. 

The  work  was  carried  out  in  alternate  bays  of  25  ft. 
wide,  and  the  toj^  sdrface  finished  with  a  planed 
wood  soreed,  which  was  sufficiently  long  to  finish 
the  whole  width  in  one  operation.  Between  each 
hay  is  placed  a  thin  felt  atrip  to  provide  for  expan- 
sion, and  the  expansion  joint  alongside  the  kerbs 
was  arranged  by  pilacing  >a  feather-edge  board 
l>etween  the  concrete  and  the  kerb,  and  withdrawing 
it  next  morning,,  laiftexwa/rds  filling  with  tar  and 
sand. 

The  aggregate  was  6  of  Exmouth  beach  gravel  to  1 
of  B.S.  Portland  cenienJt,.  and  I  am  of  opinion  tliat  a 
fine  aggregate  is  an  essential  in  work  of  this  descrip- 
tion, in  order  to  form  a  heavy,  tightly  bound 
concrete. 

The  surfaioe  was  tar-sprayed  some  three  weeks 
afterwai-ds  and  traffic  then  allowed,  which  consisted 
largely  laf  heavy  loads  of  ciontractors'  material. 

A  trial  portion  constructed  in  Ma\-.  1915,  and  over 
which  the  wliole  contractors'  traffic  of  the  No.  2 
Seietion  Exmouth  Marine-drive  was  camied  on  a 
8-ft.   width,  is  still  in  perfect  condition. 

Tlie  roadway  has  a  cross-fall  of  1  in  40,  all  in  one 
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directiou,  and  wliero  this  can  be  arranged  there  arc 
decided  udvantagos — viz.,  it  absolutely  ensmes  tlie 
proper  distribution  of  traffic  over  tJie  whole  surface, 
and  •also  is  eooiiouiic;!!  in  respect  of  drains  and 
gullies,  as  these  .can  be  arranged  so  that  no  pipes 
cros.s  the  road. 

Tlie  subject  of  iconcrete  nxuls  is  of  considerable 
int^resst.  and  I  shall  bo  haippy  to  supply  .any  reader 
vflMx  particulars  of  the  large  work  done  at  Exmouth, 
and  also  take  this  uppoituiiity  of  thanking  JVIr. 
Boulnois  for  his  excellent  notes  on  this  question. — 
Yours,  &c., 

Samuel  Htjtton, 

Engineer  and  Surveyor. 

Exmouth. 

November  20,  191G. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


UTILISATION    OF    VACANT    LAND    IN    TOWNS. 

Ti}  Ihe  Editor   of   The  Sukvevor. 

Sir. — The  scarcity  of  potatoes,  an-d  the  higli  prices 
asked  for  all  kinds  of  vegetables,  should  be  an  inspira- 
tion to  surveyors  of  local  authorities  in  every  town 
tliroughout  the  country  to  put  into  cultivation  all 
available  lan«d  suitable  f.ir  tlie  puri>ose  of  groAving  food- 
stuffs. The  produce  will  not  only  be  needed  during  the 
period  o^  the  war,  but  for  some  years  afterwards. 
The  town  clerk  and  niy.seif  have  pushed  this  matter 
Very  hard  at  Bognor,  and  in  consequence  nearly  all 
the  land  is  now  in  cultivation  by  the  allotment 
holders. '  We  induced  the  owners  of  building  estates 
to  hand  their  land  over  to  the  town  authority,  and 
we  let  it  out  in  10-rod  plots,  at  6d.  per  rod.  The 
owners  in  nearly  every  case  allowed  their  land  to  be 
used  during  "  the  crisis  "  rent  free  to  tliie  urban 
council,  and  I  am  sure  landowners  in  other  towns 
would  be  patriotic  enough  to  do  the  same.  Sur- 
veyors should  act  at  once,  as  now  is  the  time  to 
break  up  the  land  roughly,  and  the  winter  frosts 
will  do  the  rest,  so  that  wlien  the  spring  comes 
round  everything  will  be  in  readiness  for  planting. 
— Yours,  &C.J 

Oswald  A.  Bridges, 

Town  Surveyor. 

Council  Offices. 

Bognor,  Sussex. 

WHEN  IS   A   WASTE  PIPE  NOT  A   WASTE   PIPE? 

To  the  Editor  of  The  Surveyor. 

Sir, — In  erecting  certain  new  buildings  under  the 
by-laws  of  Uie  council  (Model  series),  a  builder  has 
fixed  in  the  bath-room  a  lavatory  basin  supplied  with 
hot  and  cold  water,  and  attached  to  the  outlet  a 
lead  w:aste  pipe  (v\'Jtliout  trap)  discharging  into 
the  bath.  The  V>ath  (not  supplied  with  taps)  waste 
pipe  is  trapj^ed  and  taken  throtigh  the  external  wall, 
discharging  .into  the  open-air  in  conformity  with  the 
by-laws. 

I  would  like  the  opinion  of  your  readers  as  to:  — 

(a)  Whether  the  pi]:>e  from  the  lavatory  basins  con- 
stitutes a  waate  pipe,  requiring  to  be  trapped  and 
taken  through  the  external  wall  in  a  similar  manner 
to  the  bath  waste  ?  (The  builder  cwnsiders  that  the 
pipe  from  the  lavatory  basin  is  a  supply  pipe  to  the 
bath,  and  not  a  wa-ste  pipe.) 

(6)  ^\'hat  would  be  the  position  of  the  builder  if  he 
fixes  the  lavatory  basin  over  the  bath  and  does  not 
affix  any  pipe  to  the  outlet  ?— Yours,  &c., 

C.  R.  W.  C. 

November  13,   1916.  

TAR  SURFACING   AT  CHISWICK. 

To  the  Editor  of  The  Surveyor. 
Sir, — I  note  from  the  tabulated  statement  pub- 
lished in  this  'week's  Surveyor  that  the  average  cost 
of  tar  surfacing  in  Chiswick  during  the  paist  season 
works  out  to  l-40d.  j>er  .square  yard.  On  the  f'a«e  of 
it,  this  is  a  low  figure,  but  closer  examination  shows 
that  ni)  charges  have  been  included  for  supervision, 
establishment,  and  u.se  of  machines.  If  reasonable 
amounts  w"ere  added  for  these  services  the  average 
cost  would,  I  opine.  look  rather  different. — Yours, 
&c., 

Walter    Eidleh,    assoc.m.inst.c.e.. 

Borough  .Surveyor,  Tewkesbury. 
November  20,  1916. 


Hull  Electricity  Undertaking. — Owing  to  the  output 
of  the  Hull  elecfriiity  undertaking  having  increased 
by  over  30  jier  ceul.  tli.-  Electricity  Committee  have 
de<'idcd  to  apply  t"  the  Local  Goveriunent  Board  for 
sanction  to  purcha^i;  th.-  water-cooling  plant  for  which 
authority  was  asked  in  February,   1915. 


Blytu  and  Cuckney  R.D.C. — The  .surveyor,  Mr.  F. 
Hopkinson,  reported  tliat  he  had  prepared  an  esti- 
mate of  the  p,ublic  .work  likel,y  to  be  required  in  the 
council's  district  .at  the  close  of  the  war.  This  in- 
cluded a  village  for  the  new  Firbeck  Main  .Colliery, 
near  Oarlton-in-Lindrick,  which  woii.lid  probably  con- 
sis-t  of  -a  church,  schools,  and  about  l,(X)ll  houses, 
and  would  occnipy  500  men  for  five  years.  Then  there 
would  .lie  Harworth.  upon  which  work  had  ceased 
for  the  present.  Here  there  would  have  to  be  erected 
approxinuitely  900  houses.  It  would  be  to  the  advan- 
tage of  the  council  to  see  to  the  provision  ot  sewage 
schemes  for  these  .developments  at  .once,  land  also.  tO' 
the  proi\-ision  .of  roadis. 

IvESTEVEN  C.C. — ^The  Local  Government  Board  have 
been  informed  that  the  works  likely  ta  be  undertaken 
by  the  council  at  the  conclusion  of  the  war  were 
new  county  offices,  two  new  elementary  schools,  and 
resurfacin,g  main  roads. 

Leeds  T.C— Tlve  General  Pu.rposes  Committee  re- 
port that  the  immediate  requirements  of  the  city 
directly  the  wiar  is  over  W'ill  necessitate  the  spending 
of  £418,000  in  connection  with  the  electricity  under- 
taking, .CITS.OOO  for  sewage  disi>osal,  £164,000  on  edu- 
cation (for  .a  central  tec.hnical  .school),  £85,000  eiaoh 
on  sewerage,  new  streets,  and  th©  gas  undertaking, 
and  £50,(XX)  for  .tramway  renewals. 

Walihamstow  U.D.C. — ^Appended  is  a  list  of  works 
which  has  been  subniitted  to  the  Special  Committee : 
Widening  and  improivenient  of  Billet-road,  Ching- 
ford-ro.ad,  Fulbourne-road,  Blackhorse-lane,  Higbani 
Hill-road,  Churoh-hill,  Hale  End-road,  Wood-street, 
Forest-road,  Orford-road,  Edinburgh-road,  High- 
stneat.  Grove-road,  .Hoe-street,  and  Wadham-road ; 
laying  out  of  land  oil  both  sides  of  tlve  river  Ching ; 
new  depot  and  workshops;  con.sitructioii  o.t  arterial 
road :  railway  liridge  at  W.adh>a.in-road  crossing ; 
ooniiijletion  of  asphalt  macadam  work ;  laying  of 
asphalt  macadam  or  oitlier  pavinig  in  Woodford  New- 
road  ;  housing  scheme ;  ereotioin  of  a  new  fire  station 
in  the  northern  part  of  the  district;  provision  of 
u<lditional  slipper  baths  in  the  St.  Jauies'-street  and 
Higha.m  Hill  districts;  coimpletion  of  the  laying  out 
of  .'Vveling  Park ;  completion  of  sunk  garden,  Long- 
field-averme ;  laying  out  of  new  recreaition  ground  at 
High.am  Hill  at  the  rear  of  Bull's  Farm ;  extension  wf 
bowling  greens  at  Selborne-<road  .and  Higham  Hill ; 
building  of  w.al]l  round  cemetery ;  laying  out  of  new 
cemetery;  'the  conistrilction  of  the  new  main  sewer 
or,  alternatively,  the  oOnstruction  -of  extensive  filter- 
beds  at  the  farm,  or  other  works  relating  to  sewagie 
disposal ;  increa.scd  cell  accommodation  at  the  refuse 
dest.ructoT  or  other  means  for  the  disposal  of  the 
rcfu.se  o.f  the  district;  reconstruiction  .of  tramways 
overlicad  equipment;  fencing  in  land  adjoining  the 
car  depot ;  extension  of  isolation  ho.spital ;  construo- 
tion  erf  low-level  sewer  in  the  northern  part  of  tihe 
district;  construction  of  public  conveniences  at 
Wood-street,  High-street,  .and  "Bell"  corner;  im- 
provemient  of  street  drainage  {gullies). 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Bdbtbyob  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


APPLICATIONS   FOR  LOANS. 

Alnwick  R.D.C. —  (;].72.5  for  works  in  connection 
with  the  Ahimoufli  water  supply. 

Mansfield    T.C. —  C2,000    for   the    purchase   of    gas 

stoves. 

Okehampton     R.D.C. — £3(X)  for  the  purchase  of   a 

siti-  Fnr  a  li.jusing  scheme. 

Swanage  U.D.C. —  €.3.50  for  the  repair  of  the  sea  wall. 

LOANS   SANCTIONED. 

Selby  U.D.C. — £.5,400  for  the  erection  of  artisans' 
dwellings. 

Sheerness  U.D.C. — £6,680  for  a  water  supply  at 
Sheerness  East. 


A  Case  of  Indispensability. — A  well-known  Chicago 
consulting  engineer  writes  :  "  Some  time  ago  I  ordered 
you  to  discontinue  my  subscription,  but  I  have  con- 
cluded that  I  must  continue  the  paper.  Will  you 
therefore  kindly  continue  my  subscription  and  send 
ra©  invoice?  " 
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SCIENTIFIC  AND  INDUSTRIAL  RESEARCH. 


By    F.   E.    Wentworth-Sheilds,    m.inst.c.e., 
President  of  the  Concrete  Instituti^.* 

I  do  not  want  to  be  numbered  .amo^ng  the  ci-oakers 
wlio  decry  everyttliing  that  is  British,  and  who  say 
tlKit  our  education,  our  science,  and  our  organisa- 
tion are  nieglected,  and  tliat  we  are  a  decadent  nation. 
The  war  itseM  has  giiven  tlie  lie  to  such  a  statement. 
But  the  war  hais  alsto  taluglit  us  that  the  courageous 
individualism  and  the  keen  competitive  -spirit  which 
has  done  much  to  develop  our  national  strength,  has 
its  iimitations,  and  that  in  futaire  it  will  be  necessary 
to  organise  our  manufaotures  and  trades  on  moi'e 
saientific  .and  co-operative  lines  than  ever  we  liave 
done  in  the  past. 

FoT  maiij''  .vears  we  have  been  dimly  oomscious 
tliat  most  'Of  wur  indinatries  oouLd  be  more  eoonomJi- 
cally  worked  if  we  gave  more  .attention  to  .scientific 
and  industrial  research;  but  it  seemed  to  need  .the 
European  wair  to  make  us  take  vigorous  action  in 
the  matter,  it  must  be  owned  that  previously  our 
fflcJiievemejits  in  this  direiction  compared  unfavour- 
ably with  those  of  some  other  oiatiions.  The  National 
Physical  Laboratory  was  established  in  1900;  but 
with  a  grant  of  only  £4,000  per  annum,  its.  Uisefmlness 
was  niecesisaxily  Jimited.  It  is  true  tliat  oUv  Govern- 
ment hais  ooutributed  to  tlie  (funds  of  th©  Engineer- 
ing- Standards  Comjnittee  and  of  the  Imperial  College 
of  Soience,  botli  of  which  have  done  a. certain  amount 
of  re-seaw'h  wiork.  But  when  we  consider  that  the 
American  Government  has  been  in  the  habit  otf  suib- 
sidising  tlieir  Bureau  of  Standards  to  tliie  extent  of 
nearly  £100,000  j>er  arnumr,  our  own  national  ex- 
l>euditure  an  such  work  seemis  to  have  been  poor. 

But  in  July,  1915,  .a  'special  ooramittee  of  the 
Privy  Oounc'il  was  formed  with  a  strong  Advisory 
Oouncil,  with  Sir  William  MoCormick,  ll.d.,  as 
ehaiinnan,  and  lempowered  to  spend  £35,000  iii  1915-16 
on  scientific  research. 

TESTS    OP    CONCRETES. 

This  body  has  already  danie  good  work.  It  hais 
helped  researches  which  had  been  already  undertaken 
)>y  various  scientific  societies  and  iprivate  firms,  and 
has  encouraged  new  ones.  One  research  of  great 
interest  to  curseJ'veis  is  (the  matter  Of  deterioration 
of  timl>6r,  metal,  .and  conciie'te  in  sea  water,  which 
is  behxg  investigated  by  the  Institution'  of  Civil 
Engineers.  The  Concrete  Intetitute,  too,  has  not  been 
idle,  and  witli  the  he'lij  and  co-oparation  of  the  pro- 
fes'soirs  of  several  British  Oniversities  and  technical 
crUleges  it  has  drawn  tip  a  moist  luseful  programme 
of  itasits  to  a/seextain  :the  best  way  of  using  various 
concrete  aggregates  obtainable  in  large  quantities  in 
all  parts  lorf  ihe  country.  Bniefly,  the  scheme  is  as 
fO'Uows :  Concretes  'will  be  made  from  a  variety  of 
aggregates  (mixed  in  the  familiar  proportions  (of 
1:  IJ:  3  and  I:  2:  4.  Others  will.be  made  equally 
rich  in  cement,  but  with  the  proportions  of  sand  to 
stones  varied.  These  concretes  will  bo  tested  for 
strength,  permeability,  (and  other  propei-ties.  In 
this  way  it  is  hoped  to  discover,  not  only  the  rela- 
tive value  of  various  laggregates,  but  also  the  most 
advanitageoite  way  of  usii^g  them.  It  is  evident  tha't 
such  a  lesearch  -will  be  of  untold  value  to  the  de- 
signe/r,  to  the  builder,  and  to  the  oomamniity  at  large. 

One  of  t^e  mast  important  recent  invei.stigations 
on  Portland  cement  has  been  made  by  Mr.  NathaJi 
C.  Johnson,  of  New  York.  By  means  of  the  miicro- 
soopio  examination  of  varioirs  concretes  he  hats 
a-acertained  that,  generally  speaking,  the  'Chemical 
combination  between  water  and  cement  in  mortar  or 
concrete  is  exceedingly  iinKperfect,  and  that  only 
about  25  per  cent  of  the  clinker  is  properly  hydrated. 
He  su'gge'.sitis  that  'an  enormous  etoonomy  could  be 
effected  if  tliis  oould  he  improved,  as  'probably  the 
75  per  cent  of  uncombined  cement  is  useless,  except 
a(s  'a  pore  filOer,  whSdr  for  this  purpose  might  with 
advantage  be  replaced  by  la  stronger  and  oheiaper 
Miaterial.  He  further  shows  that,  although  this  want 
Oif  -proper  hydration  is  probably  aggravated  by  in- 
sufficiency of  water  and  'Of  mixing,  it  is  'difficult  in 
wir  present  .s'fiate  of  knowledge  tio  avoid  it.  He 
throwis  out.  however,  isome  isuiggestio'ns  for  possible 
ini'prorvements  in  this  respec-t,  and  .gives  results  of 
luis  ovni  investigations.  He  points  out  thalt  one 
iniipediment  to  proper  hydpation.  las  revealed  by  the 
micro.scope,  is  the  tendency  of  the  cement  particles 
when  mixc'd  with  water  to  cohere  into  groups,  and  , 
th'U'S  avoid  xiroper  ciontaot  wiith  'the  watei-,  owing  to 

*  From  inaugural  address  delivered  last  niplit. 


the  surface  tension  of  the  liquid  itself.  By  the 
addition  of  'certain  other  liquids,  such  as  alcohol  or 
ether,  to  the  water,  the  surface  tension  is  reduced, 
and  the  .cemen't  piar'tid'es  are  better  dispersed  in  con- 
sequence. The  practical  advantage  of  s'leh  added 
Mqiii'ds  li'S  shown  lin  testing  .the  ciiishing  strength  of 
Conicretes  made  with  and  without  tlie  addition  of 
such  liquidis.  For  instanlce,  with  5  per  cent  amyl 
alcohol  added  to  tlie  mi!xing  W'ateir  the  sitrength  of 
the  co'irerete  -was  incneaised  about.  70  per  cent  at  twio 
months.  It  is  not  yet  possible  to  point  to  any  such 
substance  whiioli  can  be  .added  -to  ooniereite  economi- 
cally, and  w^it/houit  fear  of  de'ta-a mental  effect,  hut  it 
is  clear  that  the  subject  is  of  the  fir^^t  importiince, 
an'd  calls  for  further  research. 

DISINTEGRATION    OF   CONCRETE. 

This  is  the  more  eividant  when  we  consider  ithait 
the  unoo'mbined  cement  in  a  concrete  is  not  only 
wasteful,  but  may  even  under  certain  circumstances 
be 'dangerous.  This  is  dlearly  sho'wn  in  a. paper  read 
by  Mr.  A.  H.  White  hellore  the  American  S(X'ie'ty  for 
Testing  Materials.  He  describes  investigations  and 
experimenits  thalt  seem  to  show  that  .eonicrete,  if 
alternately  wetted  and  dried,  is  made  .to  expand  a'U'd 
oontraict,  the  nefit  result  beling  a  gradually  inorea^ng 
expanisiion,  and  thalt  if  the  .piioce.S6  is  repeated  often 
endng'h  'di(sijitegration  may  'result.  This  disintegra- 
tion is  explained  by  him  aiS  folloiws:  When  water 
enters  iiitto  the  pores  of  dried  concrete,  it  Icombines 
v<ith  cemerut  clinker  -whlich  hais  as  yet  'been  un- 
affelcted.  Tine  result  is  that  the  concrele  is  expanded 
and  the  pores  filled  up,  whereupon  the  action  ceases 
until  the  conloreite  i.s  dried  a<gain.  Then  thie  concrete 
i^noe  more  becomes  porous,  and  on  re-wetting  tlie 
exp'aindingiaction  is  reipaatad.  It  is  rarely,  of  course, 
that  deterioration  from  this  .cause  licoiiies  serious  in 
practice,  liut  instances  of  such  deterioration  are  not 
unknown,  .espacially  in  ithe.  case  af  marine  works  and 
of  paveniemtis  exposeid  to  weatlher.  They  can  P'rO'- 
bably  be  guarded  against  by  the  use  .of  some  prote.c- 
tive  coating ;  but  this,  .again,  is  a  matter  which 
req u i res  iiiiveiStig/ation . 

The  nekseailohes  fto  which  I  have  here  ailluded  may 
all  be  'Classed  ais  indiuistr'Ial,  In  that  /they  may  be 
expeoHed  to  introdu(C©  economiies  in  some  industry 
(the  building  industry  in  these  cases)  within  a 
measurable  peiiod.  It  ,i.s  important  tliiat  raseairehes 
which  'are  m-oire  ipuireily  sicdentiflc  land  less  utilSftarian 
should  not  be  neglected.  .  .  .  Such  purely  scientific 
rasearciheis  loannot,  perha'li>s,  be  undertaken  -by  socie- 
tiies  like  our  own.  But  they  ongjht  toi  !»  cairried  on 
in  .every  im-portant  latoora.tiory,  a<nd  encouraged  by 
gra,nt  ,of  pp.i'blic  firods. 

On  the  otlier  hani'd,  industrial  reise'arahes — (those, 
namely,  wliich  miay  be  expected  (to  produce  quick  and 
praoticial  reisuHts — shoiild  be  uinidertaken  under  the 
guida'ncle  of  men  who  mot  lonly  h&ve  'Sflientifio  know-, 
ledge,' but  w^ho  are  also  aicquainted  with  the  actual 
working  of  the  i'n,dustry  .ifor  whose  benefit  :the  re- 
search is  needed.  To  carry  this  out  effectively  means 
co-operation  between  the  laboratory  and  the  works,  or, 
say,  between  the  professor  and  the  manufacturer.  It 
means  even  more  than  this — namely,  co-operation 
between  the  various  manufa'Cturers  who  have  hitherto 
been  inclined  to  look  upon  each  other  as  rivals,  and  to 
conceal  from  each  other  any  knowledge  and  experi- 
ence they  may  have  g.ained. 


Council  and  Surveyor. — The  surveyor  to  the  Bel- 
turbet,  CO.  Cavan.  Urban  District  Council,  in  a  re- 
port recently  to  that  authority,,  stated  that  he  had 
repeatedly  pointed  out  that  the  summer  season,  when 
the  council's  men  were  not  busily  engaged,  was  the 
time  to  provide  a  stock  of  metalling,  but  his  advice 
had  been  disregarded,  with  the  result  that  now,  with 
short  days,  inclement  weather,  roads  falling  out  of 
cioMtraict  and  double  Uie  number  of  'the  usual  works 
under  direct  iaboair,  tlie  w^ork  wjouJd  have  to  be 
carried. out  at  double  the  expense  to  the  ratepayers. 
He  also  referred  to  the  council  not  having  availed  itself 
of  the  railway  companies'  offer  of  £100  towards  the 
work  on  the  road  to  the  .stattio-n,  Thie  chairman  said 
that  Mr.  Brady's  re(p.orlts  ware  raally  lafitacks  upo.n 
the  ■eounicil.  They  s^ioiuld  deal  with  the  streets  and 
roads  and  nothing  else.  Mr.  Brady  said  the  coun!(?il 
*liould  be  guided  by  those  who  were  capable  of 
directing  them.  The  chairmam:  In  future  those  re- 
ports must  Ijc  previou'sly  submitted  to  the  chairman 
and  clerk.  Mr.  Brady:  For 'censoriihip,  I  suppose.' 
The  chE<i(miian:  lit  is  Use  wish  of  tliie  doiuinoii,  not 
.liiine.  I  .ask  the  Pi-C'.sis  niot  to  publish  them.  Mr. 
Bnady:  I  will  send  tlie  reports  to  the  Local  Govern- 
ment Board. 


,\o\  KMHEK    '2-t,    I'.llli. 


AND   COUNTY    ENGINEER. 
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ST.  ANDREWS  WATERWORKS  ARBITRATION. 


Tlie  result  of  the  arbitration  lietweeii  Mr.  James 
Kiniiilnirgli,  public  work#  contnictor,  Glasgow  (claini- 

■  antl.  and  the  town  counr.l  of  St.  Andrews  is  announced 
by  the  Jhnnhf  Couritr.  Mr.  Kinniburtrli  entered  into  a 
Contract  with  the  town  vouncil  in  Decemlwr.  1910,  to 
do  the  work  connected  with  the  new  waterworks  in 
two  years.  Owing  to  on  foreseen  circumstances,  which 
Mr.  Kinniluirgh  lield  were  the  entire  fault  of  the  town 
council,  nearly  four  years  el^alpsed  before  the  work  was 
completed. 

Mr.  Kinnibursjh's  total  account  at  the  finish  of  the 
contract  amounted  to  i;24,699  7s.,  and  the  payments 
made  at  the  date  of  arbitration  were  £13,708  l.iis.  The 
oonti-actor's  tioital  clainj  wais  £10,990,  and  tlue  engineer 
proposed  to  allow  him  111.762  10s.  4d.  Previous  to  the 
arbitration  the  town  couikII  offered  a  further  sum  of 
.t200  in  fttll  settleanent.  ^Ir.  Kinniburgh  refused  tliat 
sum.  b\it  suggested  a  conference  between  his  a^ent  and 
the  Wate-r  Comniittjee  or  the  eoiuicil.  It  was  not 
entertained. 

The  council's  claim  ;u;ainst  Mr.  Kinniburgh  was  for 
tl.990  Is.  2d.,  chiefly  f<ir  delay  incompleting  the  works. 
They  deducted  from  that  "sum  the  £1,762  10s.  4d. 
admitted  by  the  engineer  to  be  due.  whifh  brought 
out  a  balance  in  their  favour  of  £227  10s.  lOd..  which 
-um  they  counier-i'laimcd  The  arbitrntion  prweed- 
ings  were  held  in  St.  Enoch's  Station  Hotel,  Glasgow, 
and\extended  over  a  period  of  thirteen  days.  The 
arbiter  was  Mr.  James  Wat.son,  m.inst.c.e.,  Bradford. 
who,  by  the  w-ay,  was  tlie  town  council's  consulting 
engineer. 

The  arbiter  finds  Mr.  Kinniburgh  entitled  to  tlir 
Sinn  of  £3,602  18s.  8d.  in  settlement" of  his  claim,  witb 
interest  on  £1.762  IDs.  -Id.  at  4  per  cent  from  November 
•28.  1914.  to  November  28.  1915.  and  thereafter  till  pay- 
ment at  5  per  cent,  and  interest  on  the  balance,  of 
£1,840  3s.  4d.  from  October  6th  till  payment  is  made 

'at  5  per  cent.  He  rei>els  the  res[)ondents'  counter- 
claim, and  finds  them  liable  in  the  payment-  of  the 
tees  and  outlays  of  arbiter  and  clerk  of  tlie  reference, 
the  shorthand  writer's  account  to  be  paid  one  half 
each.    Ifr.  Kinniburgh  '.'ets  C2t)0  modified  expenses. 

The  cost  of  the  arbitration  to  the  town  council  is 
computed  at  about  £6.o0'l.  and  it  is  stated  that  Mr. 
Kuuiiburgh  privately  offered  through  a  member  of 
the  council  to  .settle  for  £5,000.  Moreover,  it  is  said 
that  he  would  have  accepted  considerably  less  than 
that  sum  in  order  to  save  :(rbitration. 


"REMUNERATION"  FOR   EXTRA  SERVICES. 

A  TRING  URBAN  COUNCIL  DISCUSSION. 

.\t  the  last  meeting  oi  the  Tring  I'iban  District 
Council  (the  JiutHv  J/imlil  reports),  the  cpiestion  ol  the 
surveyor's  remuneration  for  extra  services  in  the 
absence  of  the  road  foreman,  who  is  on  active  servi<'e, 
came  up  for  dii-cussion. 

The  surveyor  said  the  council  grant-t-d  him  the  extra 
c-llo-wance  up  to  the  end  of  October,  but  he  had  done 
the  extra  work  up  to  the  present  time.  The  work  must 
Im'  done  by  someone,  and  the  only  alternative  to  the 
present  arrangement  was  to  appoint  a  road  foreman. 
If  that  was  the  view  of  the  council,  he  should  he 
plea.sed  to  advertise,  though  he  was  afraid  there  was 
not  much  chance  of  getlini.'  a  suitable  man.  He  anti- 
cipated losing  one  of  his  Itest  men,  as  he  wa.i  likely 
to  be  called  up  shortly. 

Mr.  Hedges  said  he  could  not  support  a  continuance 
of  the  present  arrangenienl.  as  the  men  worked  fewer 
hours  in  the  winter  than  in , the  summer.  In  his 
opinion  they  could  do  without  a  foreman  with  their 
■present  competent  staff— some  of  the  best  workmen  in 
the  town.  Ten  .shillings  a  week  extra  during  the  short 
days  was  rather 

A    HE.VVV    LEW    ON    Tl^E   RATEPA YKRS. 

He  moved  that  the  extra  remuneration  to  the  surveyor 
be  reduce<l  during  the  short  days  to  5s.  a  week. 

Mr.  IJafcchelor  .sec:orpded.  and  said  he  did  .so  in  the 
public  interest.  When  the  council  ai)pealed  for  the 
'surveyor  they  were  told  there  was  extra  w'ork  to  1« 
done."  Had  that  appeal  not  been  successful  the  sur- 
veyor would  probably  he  now  serving  in  his  Maje.sty's 
Forces  at  Is.  a  day.  They  all  had  to  do  extra  work 
at  the  present  time,  but  they  were  prepared  from 
patriotic  motives  to  put  up  with  some  inconvenience. 

Mr.  'Miffin  tltfci<„'lit   it   wms  a  question   whc'ther  they 


should  pay  the  surveyor  10s.  a  week  for  his  extra  work 
nr  engage  a  road  foreman  at  30s.  or  £2  a  week. 

Mr.  Hedges  believed  they  were  in  a  position  with 
their  ptesent  staff  to  do  without  a  rojid  forenum. 
especially  as  no  works  were  now  being  carried  out. 

Mr.  Smith  said  they  ought  to  take  into  considera- 
tion the  shorter  hoins  now  being  worked.  As  a  council 
they  wo\dd  not  be  justified  in  spending  the  ratepayers' 
money  without  good  reason. 

Mr.  Bly  supported  the  resolution.  As  a  business 
man  he  found  lie  had  to  do  a  great  many  things  he  did 
not  have  to  do  before  the  war. 
.The  surveyor,  in  reply  to  the  remarks  ahoui 
patriotism,  said  'he  would  like  to  say  that  he  con- 
sidered himself  as  patriotic  as  any  other  man.  He  did 
not  ask  the  council  to  appeal  for  him,  and  the  day 
might  yet  come  when  he  shoidd  find  himself  in  line 
with  his  fellow-townsmen  who  had  joined  op.  lie 
wished  to  make  it  plain  that  he  had  not  hidden  behind 
the  council,  or  asked  them  to  appeal  for  him.  The 
hours  the  men  worked  did  not  affect  him  at  all.  Ifp 
ivas  entirely  in  the  council's  hands.  He  was  their 
officer,  but  his  office  did  not  include  the  duties  of  road 
foreii.aii.  He  was  their  surve.yor  and  inspecto-  but 
not  their  road  foreman;  and  it  was  open  to  him  to 
undertvke  the  duties  of  foreman  or  not.  He  wms 
entirely  in  their  hands,  and  whatever  thay  were  i)re- 
pared  to  pay  him  for  this  extra  work  he  should  accept. 
To  him  it  was  :i  (|uestion  of  jirinciple  ruthei'  than 
money. 

The  rc<(ilii(ioii  \\a?  then  put  and  cairieil. 


FORMER  WHITEHAVEN  SURVEYOR'S  FORTUNE. 


BEQUEST    TO    THE    INSTITUTION    OF    MUNICIPAL    AND 
COUNTY    ENGINEERS. 

Among  the  beneficiaries  under  the  will  of  the  l;itc 
Mr.  Richard  Pickering,  at  one  time  surveyor  to  the 
urban  sanitary  authority— no.w  the  c<wi)oriation--of 
Whitehaven,  is  tine  Institution  oif  Municipajl  and 
County  Engine^^rs.  Mr.  Pickeriiiig,  who  died  on 
0(-tober  4th  last,  left  estate  valued  at  £27,328  grosn, 
with  nett  personalty  £25,403.  and  his  legacy  to  the 
institution,  of  which  he  was  one  of  the  oldest  mem- 
bers, is  one  iof  £500. 

Mr.  Pickering  started  life  in  huimhle  circum- 
stances. As  a  boy  he  went  to  work  in  the  sumnu.T 
month's  and  attended  school  in  the  winter.  He 
served  his  time  as  a  rnason,  and  was  a;fterwards 
cjiiployed  cm  public  nalilway  works,  including  the 
ihief  railway  statioJi  at  iNewcastle-on-Tyne.  He 
then  came  South,  where  he  reimained  for  two  years. 
Having  marriiod.  he  roturiiied  North,  and  was  engaged 
on  small  contracts,  the  last  being  la  bridge  for  the 
Cumiberland  (."ounty  Council.  QMr.  Thojnas  Milton 
was  at  the  time  county  surveyor  of  Cumberland,  his 
assist^ant  being  a  Mr.  Watson.  As  Mr.  Watson  con- 
templated leaving,  he  oomnmended  Mr.  Pickering  to 
Mr.  IMilton,  and  Mr.  Pickering  was  iappointi»d 
assistant  county  suiT'eyor.  This  aippointracnt  he 
held  ifor  fifteen  years,  finishing  under  Mr.  Oory,  who 
succeeded  Mr.  Milfoil..  He  then  teoamei  on©  of 
four  selected  oaindidates  for  the  ipoiinty  surveyorshiip 
of  Northumberland,  hut  Mr.  Howieson,  county  sur- 
veyor of  Durhani,  siecured  the  position.  He  W"as  s\d)- 
sequentily  a  candidate  'for  the  county  surveyorship  of 
Durhajm,  Montgomeryshire,  and  a  division  of  Devon- 
shire. Eventually  he  laccepted  an  appointment  at 
Whitehaven,  under  the  Turnpike  Trust,  and  at  the 
same  time  hegau  private  practice  in  conjunction 
wiffh  la  Mr.  Crompton,  whois©  previous  experience 
was  mainly  in  oonneetion  with  railway  work.  For 
soime  time  he  devoted  his  attention  chiefly  to  water- 
works land  drain.age,  and  was  involved  in  many 
Parliamentary  fights.  In  1885  there  was  a  circular 
issued  by  the  corporation  of  Victoria,  British 
Columbiai,  imviting  the  best-known  sanitary  engineeiw 
in  Great  Britain,  the  United  States  and  Caiiada,  to 
siend  in  designs^  for  the  sewerage  of  Violoiria.  Mr. 
Pickering's  designs  were  fwscepted  by  the  corporation. 
and  in  the  following  year  Mr.  Pickering  started  for 
British  Columbia,  and  was  wrecJied  in  the  "Oregon," 
barely  escaping  with  his  I'iife,  but  losing  most  of  his 
plans.  He  remained  in  Victoria  three  months  and 
set  the  scheme  in  operation.  In  1889  he  went  there 
again  to  advise  in  respect  of  waterworks.  Subse- 
quently he  jou,rneyed  toi  California,  with  introdxrc- 
tiions  from  tlio  hite  Sir  Rol>ert  Eawlinson,  .aiid 
studied    waterworks  there  and   el.sewherc. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor  invites   the   co-operation  of   Sdktbyok   readers  with   a  view   to  making  the  information   given  under  thi» 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Dundee  T.C. — The  town  council  have  accepted  tlie 
offer  of  :Mr.  F.  B.  Sharp,  jute  manufacturer,  to  pro- 
vide an  infant  clinic  for  the  town  after  the  war,  at 
a  cost  of  £4,000. 

Fulham  B.C. — The  provision  of  a  public  convenience 
between  Walham  Green  and  Putney  Bridge  has  been 
referred  to  the  Public  Health  Committee; 

Gosport  and  Alverstoke  U.D.C.— A  committee  has 
been  appointed  to  submit  proposals,  to  the  superin- 
tending engineer  of  the  dockyard  for  the  construction 
of  a  new  landing  place  at  The  Hard,  and  other  works. 

Kirkintilloch  T.C— The  Baths  Committee  have 
been  authorised  to  build  slipper  baths  on  a  site  adjoin- 
ing the  town  hall  in  Union-street. 

Newton  Abbot  U.D.C.— It  has  been  agreed  to  pur- 
chase the  freehold  of  the  stone  depot  in  Salisbui-y-road 
for  £180. 

Saltcoats  T.C. — It  is  proposed  to  build  a  house  for 
the  staff  at  the  joint  hospital,  at  a  cost  of  about  £400. 

HOUSING    AND    TOWN    PLANNING. 

Edinburgh  T.C— The  question  of  the  provision  of 
working-class  houses  is  being  considered  by  a  special 
committee,  the  municipal  estate  at  Gorgie  being  men- 
tioned as  a  suitable  site. 

Glasgow  T.C  —  The  housing  question  and  a  city 
improvement  scheme  will  be  considered  at  a  meeting 
of  the  town  council  in  committee  t-o  be  held  in  the 
near  future. 

Shrewsbury  T.C— The  borough  surveyor,  Mr.  A.  W. 
Ward,  has  received  instructions  to  proceed  with  the 
completion  of  the  plans  of  the  housing  scheme  pre- 
paratoiy  to  another  application  being  made  to  the 
Local  Government  Board  for  a  loan  of  £22,030.  It 
is  proposed  to  pi'oceed  witli  the  scheme  on  the  con- 
clusion of  the  war. 

MOTOR  TRANSPORT. 

Barrow-in-Furness  T.C. — Inquiries  are  being  made 
as  to  tlie  jirice  of  a  new  motor  fire  engine. 

Cuckfield    R.D.C — ^The  council  have  agreed  to  the 

purchase  of  a  motor  ambulance. 

Devon  C.C — An  additional  steam  tractor  is  to  be 
purchased  for  £.5.36. 

Dumbarton  T.C. — It  is  proposed  by  the  public  works 
of  the  town  to  provide  a  motor  ambulance  at  an  esti- 
mated cost  of  £600,  and  the  town  council  have  refeiTed 
to  a  committee  a  suggestion  that  the  municipal  work- 
men should  be  asked  to  contiibute  £.50  towards  the 
vehicle. 

Islington  B.C. — It  has  been  decided  to  purchase  a 
motor  sweeping  machine  at  a  cost  of  £650. 

Marylebone  B.C.— The  Works  Committee  repoi-ted, 
with  regard  to  a  third  Laffly  motor  road  sweeper,  the 
purchase  of  which  was  authorised  by  the  council  on 
December  2,  1915,  that,  although  the  British  agents  of 
tlie  Fi'ench  manufacturers  entered  into  a  contract  to 
supply  the  machine,  they  had  been  unable  to  deliver 
it  owing  to  the  action  of  the  French  Goveniment  in 
commandeering  all  the  machines  at  the  works  and 
forbidding  the  manufacture  or  export  of  any  more.  A 
similar  situation  had  arisen  with  regard  to  the  supply 
of  spare  parts  for  the  two  existing  machines,  and  the 
committee  were  trying  to  arrange  to  obtain  these  in 
England. 

Southampton  T.C. — The-  question  of  purchasing 
another  motor  ambulance  is  being  considered. 

Walsall  T.C— The  Watch  Committee  recommend 
tile  purchase  of  a  new  300-gallon  steam  fire  engine. 

Wantage  U.D.C.— The  question  of  purchasing  a 
motor  tractor  fin-  the  steam  fire  engine  is  being  con- 
sidered. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Canterbury,  New  South  Wales,  T.C— The  town 
council  are  considering  the  provision  of  a  refuse 
destructor. 


Kiveton  Park  R.D.C— The  surveyor,  Mr.  F.  Hewitt, 
has  prepared  a  report  on  the  refuse  destructor  and 
sewage  disposal  works  at  Dinnington,  in  which  he  has 
submitted  estimates  for  reconstructing  the  cells  and 
jjroviding  a  new  boiler,  clinker  crushing  and  screen- 
ing plant,  and  a  tin-baling  press.  The  matter  is  being 
dealt  witli  by  a  committee. 

ROADS    AND    MATERIALS. 

Banchory  T.C. — The  burgh  surveyor  has  been  in- 
structed to  proceed  with  the  fitting  of  luminous  boai'ds 
at  street  corners,  the  trial  posts  having  proved  suitable. 

Bedwas  and  Machen  U.D.C — A  Bill  is  being  pro- 
moted by  the  council  fur  power  to  run  omnibuses  over 
the  roads  in  their  area. 

Bethnal  Green  B.C. — The  borough  council  announce 
that  they  will  be  prepared  to  supply  inhabitants  of 
the  borough  with  powder  for  whitening  sti-eet  pro- 
jections and  kerbs  free  of  cost. 

Bexhill  T.C. — It  had  been  suggested  by  the  Com- 
mercial Association  that,  in  view  of  the  number  of 
street  accidents  which  had  occurred,  the  council  should 
consider  the  desirability  of  placing  small  red  or  green 
lamps  at  dangerous  spots,  and  on  permanent  obstruc- 
tions such  as  lamp-posts  in  the  middle  of  the  road. 
The  Highways  Committee  were  of  opinion  that  a  more 
practicable  method  of  dealing  with  the  difficulty 
referred  to,  and  a  method  to  which  there  could  be  no 
objection  under  regulations  now  operating,  was  to 
whiten  all  lamp  standards  placed  in  the  carriageway 
and  in  the  more  prominent  positions  on  the  footway. 
The  borough  surveyor,  Mr.  G.  Ball,  had  been  instructed 
accordingly,  and  the  council  confirmed  the  committee's^ 
action. 

Bradford  T.C. — The  system  of  public  lamp  shading 
adopted  by  the  corporation  receives  appreciative 
notice  from  the  MancJie^ter  Guardian.  The  lamps  have 
blackened  tops  and  a  black  band  some  2  in.  or  3  in. 
deep  on  the  sides.  The  vest  of  the  sides  is  shaded 
with  whity-brown  paint  of  the  density  of  tissue-paper, 
which  pennits  of  a  wide  diffusion  of  light  that  has 
lost  its  intensity.  Another  good  thing  in  Bradford  is 
the  whitening  of  the  salient  angles  of  buildings  and 
the  street  corners.  This  has  been  done  systematically 
and  well  by  using  whitewash,  and  the  labour  of  three 
or  four  men  is  sufficient  to  keep  the  marks  fresh. 

Caerphilly  U.D.C — The  council  are  promoting  a  Bill 
in  Parliament  for  authoi-ity  to  provide  and  run  omni- 
buses over  the  roads  in  their  district. 

Chorley  R.D.C — The  sui-veyor  has  been  asked  to 
[irepare  an  estimate  of  the  cost  of  a  proposed  new 
mad  from  Heskin  to  Welch  Whittle. 

Diss  U.D.C — The  council  have  agi-eed  to  offer  a 
horse  sweeper  and  two  tipping  carts  to  the  Govern- 
ment for  use  on  the  roads  in  France. 

Dudley  T.C. — The  Housing  Sub-Committee  recom- 
mend the  construction  of  a  road  from  the  hutments 
site  to  the  housing  site,  at  an  estimated  cost  of  £.531. 

Hazel  Grove  U.D.C — It  has  been  decided  to  execute 
paving  works  in  Torkington-road,  at  an  estimated  cost 
of  £150. 

Kesteven  C.C. — The  county  surveyor,  Mr.  W.  B. 
Purser,  reported  that  the  carting  contractors  had 
refused  to  continue  their  contracts  for  another  year, 
and  he  had  invited  tenders  for  1917-18,  which,  gene- 
rally speaking,  showed  a  rise  of  2s.  per  ton.  The 
Road  Board  had  agreed  to  contribute  £2,054,  and  the 
county  council  £513,  for  the  reinstatement  of  London- 
Tliorpe  road,  and  in  addition  the  Road  Board  had 
agreed  to  supply  some  labour  towards  the  scavenging. 
The  report  was  adopted,  and  the  county  surveyor's 
agreement  with  the  Road  Board  was  confirmed. 

Louth  R.D.C— The  Highway  Committee,  having 
considered  the  position  as  to  roads,  owing  to  two  sur- 
veyors (Messrs.  Lowis  and  Ingle)  having  joined  the 
Colours,  recommended  that  the  remaining  suiTeyor 
(Mr.  C.  Robinson)  be  asked  to  undertake  some  of  the 
duties  for  their  districts.-  This  the  council  have 
agreed  to. 

Mansfield  T.C— The  borough  surveyor,  Mr.  T.  P. 
Collinge,  has  been  instructed  as  an  experiment  to  paint 
the  lamp  standards  in  one  street  white  and  in  another 
.street  coat  them  with  luminous  paint.  The  tramway 
company  has  been  requested  to  paint  a  white  band 
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i-ound  their  standards. — An  intimation  has  been 
received  from  the  Road  Board  of  their  int*>ntion  to 
bear  half  the  cost  of  resurfacing  Slierwood-voad  with 
tar-macadam. 

Mayo  C.C. — The  result  of  the  main  roads  inquiry 
was  linally  announced  at  a  recejit  meeting,  the  Local 
Government  Board  deciding  to  continue  in  the  county 
the  old  system  of  main  roads,  but  with  a  reduced 
mileage. 

Newhaven  R.D.C. — Xn  agreement  has  been  reached 
with  tlie  county  council  for  the  r'epair  of  the  Newhaven 
to  Lewes  road  near  Noithease,  at  the  expense  of  the 
county  council. — The  council  have  resolved  to  keep 
open  tlie  places  of  the  men  who  join  the  Forces. 

Norfolk  C.C. — Twenty-three  teinders  were  received 
by  the  Western  Highways  Committee,  and  ten  accepted 
for  the  supply  of  granite  for  the  year  1917.  It  was 
stated  that  there  was  only  a  difference  of  od.  per 
ton  between  the  highest  and  lowest  tender.  The  cost 
had  increased  at  from  Is.  tid.  to  2s.  per  ton,  owing  to 
the  increased  cost  of  labour  and  carriage.  More 
tenders  were  accepted  than  usual,  so  as  to  ensure  a 
bigger  supply.  Jlr.  II.  E.  Upeher  moved  that  as  a 
Road  Committee  they  sliould  communicate  with  the 
War  Ofiice  and  the  Home  Office,  urging  that  German 
prisoners  detained  in  this  counti-j'  should  be  employed 
in  the  quarries.  He  did  not  see  why  they  should 
remain  idle.  Mr.  H.  A.  Day  thought  that  if  the 
Government  allotted  German  prisoners  to  the  quarries 
the  committee  might  get  its  granite  clieaper.  He 
suggested  that  a  clause  should  be  inserted  in  the  con- 
tracts to  that  effect.  Mr.  S.  Oldman  said  he  liad  no 
hope  of  getting  the  granite  cheaper,  but  they  miglit 
get  larger  supplies  than  they  were  doing  at  present. 
Sir  T.  L.  Hare  understood  that  the  Government  would 
not  allow  a  lower  rate  of  wages  to  be  paid,  but  would 
take  the  difference.  Mr.  Upcher's  resolution  was 
carried.  It  was  decidtxl  to  purchase  five  snow  ploughs 
of  an  improved  model,  at  a  cost  of  £10  each,  to  re- 
place others  which  were  beyond  repair. 

Orsett  R.D.C. — The  surveyor,  Mr.  F.  T.  Johnson, 
has  re<'eived  instructions  to  obtain  materials,  esti- 
mated to  cost  .t2.50,  for  putting  the  road  between 
Vauge  and  Fobbing  into  a  condition  to  bear  the 
increasing  traffic. 

Pontardawe  R.D.C. — The  surveyor,  Mr.  J.  Morgan, 
reports  that  e.xtensive  repairs  will  be  necessary  on  the 
Mawr  roads  owing  to  the  damage  caused  by  the  haulage 
of  timber, 

Rhyl  U.D.C. — The  sand  drifts  continue  to  cause 
anxiety  to  the  coiuieil.  Tlie  sur\'eyor,  M'-.  Arthur  A. 
Goodall,  reported  recently  that  994  cartloads  of  sand 
had  b»en  removed  from  the  promenade  and  parade 
roadway.s  durins  tlie  month  endint:  October  19th.  The 
plantina  of  grass  on  the  >and  hills  had  l)eei  proeeeded 
with,  biit  he  was  afraid  the  work  would  have  to  Iw 
suspended  owing  to  the  diftioiilty  of  obtaining;  Marram 
srrass.  The  .sand  storm.-  of  September  had  covered  up 
larse  area=  of  gra.ss  on  which  the  supply  depended. 
The  matter  wa?  referied  to  the  Road  Committee  with 
power  to  act. 

Surrey  C.C. — A  contribution  of  £2.50,  being  one- 
fourth  of  the  expenditure  incurred  in  the  widening  of 
Kew-road,  has  been  agreed  to. 

Wombwell  U.D.C. — Tenders  are  to  be  obtained  for 
a  new  tar-spraviiig  mafhiiie,  at  an  estimated  cost  of 
£100. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Atherstone  R.D.C. — It  was  reported  that  the  pro- 
ceeds of  the  sale  of  produce  on  the  sewage  fai-m,  con- 
sisting of  12  acres,  had  reached  the  remarkable  total 
of  £428. 

Aylesbury  U.D.C— The  surveyor,  Mr,  W.  H. 
Taylor,  has  been  authorised  to  purchase  a  stoi-m  filter 
gauge  for  the  sewage  disposal  works,  at  a  cost  of 
about  £42. 

Louth  R.D.C. — -Instructions  have  been  given  for  the 
execution  of  the  Saltfleet  drainage  works  without 
delay. 

Melton  Mowbray  R.D.C. — The  council  have  adopted 
a  srhemc  for  sewage  fli>|iosal  at  Astordby,  the  cost  of 
which   is  estimated  at    0^02. 

WATER,  CAS,   AND  ELECTRICITY. 

Alnwick  R.D.C. — The  council  are  asking  the  autho- 
rity of  the  Local  Government  Board  to  proceed  with 
the  Ahimouth  water  supply  scheme,  which  has  been 
prepared  by  the  surveyor  and  sanitary  inspector,  Mr. 
M.   Temple  "Wilson.     The  lowest  summer  yield  of  all 


springs  available  would  be  41  gallons  per  minute, 
equal  to  over  .34  gallons  per  head  of  the  estimated 
population  of  1,700.  The  cost  at  current  prices  is 
I'stimatcd  at  £-l,72.-). 

Bedwas  and  Machen  U.D.C. — The  council  are  pro- 
moting a  Bill  1)1  Pai'liament  for  authority  to  .prepare 
a  water  supply  scheme  for  Upper  Machen,  and  also 
to  supply  fittings. 

Castlereagh  R.D.C. — From  the  tenor  of  an  inter- 
view which  a  committee  had  with  the  Water  Com- 
missioners it  is  hoped  that  the  council  will  obtain  the 
additional  supply  of  water  they  require  upon  reason- 
able terms. 

Greenock  T.C. — The  nett  sui-plus  on  last  year's 
working  of  the  electricity  undertaking  was  £6,998. 
The  working  expenditure  is  £22,025  more  than  last 
year,  the  great  output  of  energy  being  partly  i-espon- 
sible,  but  the  major  portion  was  made  up  of  extra 
coal  costs,  which  represented  a  sum  of  £7,917  on  the 
year's  output. 

Llandudno  U.D.C. — It  was  reported  that  there  was 
an  increasing  loss  on  the  electricity  undertaking  due 
mainly  to  the  higher  price  of  fuel.  The  Electricity 
Committee  recommended  the  council  to  raise  the  flat- 
rate  charge  for  current  to  8d.  per  unit,  and  other 
rates  in  proportion,  but  the  council  decided  not  to 
entertain  the  proposition. 

Morecambe  T.C. — The  question  is  under  considera- 
tion i.>f  installing  mechanical  stoking  plant  at  the  gas- 
works, at  an  estimated  cost  of  £3,000. 

Oldham  T.C. — The  Electricity  Comtnittee  propose  to 
instal  electric  street  lighting  in  the  centre  of  the  town 
at  a  cost  of  about  £500. 

Omagh  U.D.C. — The  stokers  at  the  gasworks  have 
leoivi'd  an  additional  allowance  of  Is.  6d.  per  week 
as  a  war  bonus,  this  being  the  third  increase  they 
have  been  voted.  The  Finance  Committee  reported 
that  this  department  was  costing  the  ratepayers  a  very 
heavy  amount,  owing  to  the  increased  cost  of  coal. 
The  chairman  remarked  that  at  the  present  time  the 
position  of  affairs  at  the  gasworks  was  financially  very 
serious,  and  would  be  worse  before  the  end  of  the 
year.  .\s  far  as  the  ratepayers  were  concerned,  it 
would  K'  better  .to  close  the  works  down  altogether. 

Richmond  (Yorks)  T.C.  —  The  town  council  have 
agr«^>d  to  a  proposal  to  provide  additional  plant  at 
the  gasworks,  at  an  <'stimated  cost  of  £7.50. 

St.  Ives  (Cornwall)  T.C. — A  committee  has  been 
authoris«Ml  to  coiisidoi-  the  improvement  of  the  water 
supply. 

Wellingborough  U.D.C. — A  new  filter  is  to  bo 
installe<l  at  Bushfield  waterworks,  at  a  cost  of  £512. 

MISCELLANEOUS. 

Atherstone  R.D.C.^The  council  have  agi-eed  to 
icli-asc  I  lie  assistant  sia-veyor,  Mr.  Ellis,  for  work  of 
national    iiripoitaiii<'. 

Fleetwood  U.D.C— The  surveyor,  Mr.  E.  Frobisher, 
has  Ix-i'ii  instructed  to  prepare  an  e.stimate  of  cost  for 
the  i-\l|.iisiiiii  of  tlie  sea  wall. 

Hendon  U.D.C. — X  further  war  bonus  of  2s.  65.  per 
\v.-.k,  iinolving  an  additional  expenditure  of  nearly 
CI, lino  a  year,  is  being  given  to  all  the  outdoor 
(■iii|)loyec's  of  tile  council. 

Kingstown  U.D.C. — The  Local  Government  Board 
have  forwarded  a  scale  of  official  salaries  for  the 
guidance  of  the  council,  which,  they  wrote,  compared 
not  unfavourably  with  those  granted  to  officials  in 
adjoining  towns.  The  clerk  said  the  board  suggested 
with  regard  to  the  surveyor  (Mr.  J.  Berry)  that  his 
maximum  salaiy  should  be  £4.50,  while  in  the  council's 
scale  it  was  £500,  The  chairman  said  the  district 
was  a  most  important  one,  and  it  was  only  fair  that 
a  sui-veyor,  after  twenty  years'  service,  should  receive 
£500  a  year.  The  council  resolved  to  ask  the  Local 
Government  Board  to  i-eceive  a  small  deputation  on 
the  subject. 

West  Sussex  C.C — The  council  last  week  voted 
£5,000  to  the  East  Lancing  Sea  Defence  Commissioners 
for  the  purpose  of  sea  defence  works. — The  council 
have  adopted  a  resolution  advocating  a  reform  of  the 
system  of  coinage  and  weights  and  measures. 


Worthing's  Scheme  for  Potato  Growing. — The  mayor 

of  Worthing  is  appealing  officially  to  the  owners  of 
77  acres  of  vacant  land  in  the  borough  to  place  their 
plots  at  the  disposal  of  a  corporation  committee  with 
the  object  of  growing  potatoes  or  other  vegetables  in 
the  forthcoming  season. 
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November  24.  I!)t6. 


PERSONAL. 


Mi:  C.  H.  Bressey^  sui-veyor  to  the  Wanstead  Urban 
District  Council,  lias  accepted  a  commission  in  the 
Royal  Engineers,  and  left  for  France  a  few  days  ago. 
;Mr.  E.  Hewett,  assistant  district  superintendent  m 
the  main  drainage  branch  of  the  chief  engineer's 
dupartnient  of  ilie  Ijondoii  County  Council,  js  retii^ing 
after  thirty-four  years'  service, 

Mr.  C.  T.  Ful'icher,  depnty  boroiisli  iirjiiMMT  of 
Sl)or»?ditch,  was  on  Tiuiesday  voted  .;ni  liimnr.n  iuin  of 
t;i(K),  and  an  increase  oif  salary  of  £10n  pri  iinnuni  so 
long  as  he  continues  ^to  disdhairge  the  duties  o-f 
horongh  engineer. 

Mr.  W.  A.  Clegg.  surveyor  to  the  D<irking  Urban 
Distriet  Council,  wa.s  on  Tuesday  last  aippointed 
.surveyor  to  the  Littlehiaimpton  Urban  Distit'ct 
.Oouncil  at  a  ^salary  of  £220,  rising  to  £300  per  annum. 
There  were  154  apqilieants  for  the  post. 

■Serge-ant  Cra-wford,  who  has  been  foreman  pavior 
to  the  Bedford  Corporation  since  1912.  has  been 
awarded  the  Military  Medal  foT  .consiijlciioiis  bravery 
in  taking  a  convoy  aip  to  the.firiinig  'line  over  la  road 
which  was  being  heavily  shelled.  One  m-an  and  two 
horses  of  the  convoy  were  killed. 

Mr.  Robert  Owen,  deputy  city  eleotrioal  engineer 
of  Leeds,  has  lieen  offered  the  vacant  iio-sition  of 
electrical  enginieer  for  the  borough  of  Wigan,  at  a 
salary  of  £550  ,per  annum,  with  house,  lightinig,  and 
fuel.'ov  at  a  salary  of  £600  witlvout  house,  light  and 
fuel.    There  were  106  candidates  for  the  position. 

Mr.  R.  'O.  Roberts,  surveyorto 'the  Pontypool  Rural 
District, Council,  will  )>e  calledi  up  for  military  service 
early  ..in  December.  His  military  pay  will  1>6  made 
uip  'to  the  equivalent  of  his  present  salary.  Mr. 
Derrett  has  been  asked  'to  ,perform  the  dual'  duties  of 
sur-veyor  and  inisi>ector,  lat  'an  inoreaised  sialary  at  the 
)-ate  of  £40  a  year  until  Mr.iRoberts  returns. 

j\Ir.  W.  Watson,  burgh  isurveyor  and  sanitary 
insjjeetor  o.f  St.  Andrews,  who  has  been  receiving  an 
additional  allowance  .at  the  rate  of  £100  per  a.niium 
as  eJigineer  in  connec-tion  with  the  construction  olf 
the  waterworks  at  Canienm,  will  cease  to  draw  this 
money  upon  tlie  completion  of  the  contract,  an:d  it' 
bias  been  arranged  -that  his  salary  will  be  £260. a 
year,  with  annual  inci-emeitts  of  £10  until  a  maxi- 
'muim  of  £300  is  reiached. 

"Sir.  RayiiiniHl  riiHiii,  adviser  in  tnwn  ].l;iniiing  to 
the  Eriigli'sli  li'r:il  Cuvernuieiit  Bu';i)-il.  'way  ienter- 
taiiied  at  a  civu-  luLicliwm  in  Dnlilin  on  Saturdsjy. 
The  Lord  Mayor  'presided,  and  the  iguests  included 
Sir  W.illiam  Byrne,  the  new  Under-Secretary.-  Mr. 
Uu'win.  who  bad  lecJtaired  the  previous  evening  o,n 
"  iTho  Reconstruction  of  Dublin,"  said  thoiisands  of 
liounds  could  be  saved  to  the  eitizems  of  Dulilin  in 
the  next  generation  by  laying  down  a  ratioiuil  plan 
(»l  i'eton,st,rulctiiQ'n  now  -find  taking  iit  as  their  guide 
in  fvitnre  building  schemes. 

Lieutenant  Philip  Charles  Purser,  of  the  Royal 
Flying  Con^s,  Qials  been  awarded  the  Military  Cross 
for  consinouous  gallantry.  He  twice  carried  out  lomg 
reconnaissances  and  obtained  valuable  iikfonnation, 
and  he  had  previou'.sly  done  fine  work  on  offensive 
patrols.  Lieuten.ant  Purser  is  the  second  son  O'f  Mr. 
W.  B.  Purser,  Assoc. m.inst.c.e.,  of  Granthajn,  the 
coKnty  surveyor  for  Kesteven.  In  October,  1914, 
though  then  only  eighteen,  he  joined  the  Forces, 
and  in  January  this  year  he  became  attached  to  the 
Royal  Flying  Corps.  He  went  ;to  the  Front  in  .Tune 
last  and  received  his  commission  in  the  R.F.C.  in 
September.  liieutenant  Purser  -is-  now  home  on 
■    leave. 

Colonel  Davison,  water  engineer  to  the  Liverpool 
Corporation,  who  is  -at  the  Front,  relates  an  amusing 
inx;iide'nt  of  trench  life  which  a])peated  to  him  pro- 
fessioreally  as  well  as  from  its  humorous  aspect.  He 
found  a  iSnl)ailteiru  in  charge  of^  a  trench  too  deep  in 
water,  'and  he  oi^dered  the  water  to  be  removed.  On 
his  next  visit,  he.  noted  tlie  disaiiipearance  of  the 
water,  and  havinig  comimended  the  subaltern  for  his 
proniiptitude,  he  asked  bow  he  liad  got  rid  of  the 
water,  which  could  not  be  pumped.  The'  subaltern 
confessed  that  he  hiad  taken  the  only  counse  open  to 
him  by  triirning  tihe  water  into  the  neighbouring 
trench !  'Colonel  Davison  visited  this  trench,  and 
found  the  suhaltern  there  labouring  under  the  im- 
pression thart  the  water  in  his  trench  baid  risen 
"  through  the  action  of  -a  spring."  Returning  to  the 
f(jrmer   trench,   the  coilonel  in'.structed   the  ingenious 


su'baltern  there,  himself  aji  engineer,  to  di'spose 
finally  of  the  waiter.  This  v^as  soon  effected  by  a 
gang  digigting  a  shaJlow  chaanel  to  a  canal, 

Tlie  laijpointment  Olf  Mr.  H.  P.  M,aybui-y,  manager 
and  engineer  to  the  Road  Board,  to  be  Deputy- 
Director  Olf  Transiportation  and  Princiiial  Road  Engi- 
•U'cer,  .and  to  be  a  temporary  Brigadier-General  was 
gazetted  on  Tuesday  night. 

OBITUARY.  I 

We  regvirt  to  record  the  death  of  2nd  Lieutenant 
'j'h.omas  Higgins,  R.E.,  which  took  place  in  Franc© 
on  WednoHhiy.  November-  15th.  from  wound.s  re- 
ceived about  October  15th.  Lieuten'ant  Higgins,  who 
received  the  Military  Crftss  only  as  reoenUy  as 
September  last,  was  formerly  .an  engineering  assistant 
to  'Mr.  E.  G.  Mawbey,  the  borough  surveyor  of 
Leicester.  He  joined  the  Royal  Naval  Brigade, 
Eiijgineering  Section,  in  October,  1914.  He  reoei-ved 
a  oonimission  in  the  Royal  Engineers  in  April  la..st, 
and  left  .shortly  after  for  Firance.  iSut'h  an  untimely 
end  to  a  highly  promising  career  will  be  deeply  re- 
gretted by  his  colleagues  land  friends  in  Leicester, 
and  by  all  with  whom  he  has  Ibeeni  associa'ted  'pro- 
fessionally. 

Seoond  Lieutena,nt  Dudley  'Collins  Francis,  only 
son  of  Mr.  -and  Mrs.  H.  Francis,  of  Plymoutli,  bais 
been  killed  in  action,  we  regret  to  state.  The  de- 
eefJsed  officer  was  well-known  im  Plymou/th,  where  he 
was  held  in  liigh  regard  by  a  la'rge  circle  oi  friends 
and  acquaintances.  Bom  at  'Stoke,  he  w.as  educated 
'at  Plymouth  Colliege  prior  to  going  to  Owen's  Col- 
lege, Manchester.  He  returned  to  Plymouth,  and 
w,as  articled  to  his  father,  who  was  formerly  water 
engineer  to  the  Devonport  Water  Company.  At  the 
(Conclusion  of  his  term  of  apprenticeship  be  qu'alified 
as  an  .gis&ociate  member  of  the  Institution  o'f  Civil 
Engineers,  and  shortly  afterwards  was  offered  a 
lucrative  .aii-)ipoin'tn-ienit  by  the  Rand  Water  Board, 
.lohannesbinig.  His  merits  were  such  that  he  soon 
beoame^  chief  assistant.  While  he  was  .spending  a 
holiday  lat  Durban  war  broke  out,  and  he  immediately 
returaiied  to  Enigland.  He  was  one  of  the  first  to  join 
the  Public  Schools  Battalion,  )>ut  after  twelve 
monthis  deieided  ito  go  to  the.  Front  ais  an  ordinary 
•■tidier.  This  he  'did  in  November,  1915,  and  until 
March  last  fought  in  tine  treiiicJies.  He  w.as  then 
.^elected  for  a  oomanission.  and  'after  a  short  stay  at 
home  went  tlirough  his  training  at  Christ's  College, 
Cambridge.  On  July  8th  he  was  appointed  Second 
'Lieuitenaiiit  in  the  Yorks  and  Lanes  Reigiment,  and 
on  September  2nd  he  returned  to  the  Front.  He  was 
very  popular  lamong  'his  fellow  officers  and  men.      , 


INSTITUTION  OF  WATER  ENGINEERS. 

WINTER   GENERAL   MEETING. 

The  twcrily-tiist  wint«r  general  meeting  of  the  Insti- 
tution of  Water  Engineers  will  be  held  at  the  apart- 
ments of  the  Geological  Society,  Burlington  House, 
W.,  on  Friday,  December  8th,  commencing  at  2.45  p.m. 

The  following  papers  will  be  read  ^iid  discussed  : — 

(1)  "  The  Cross  Hill  Covered  Service  Resei-voir  for 
the  Birkenhead  Coii^oration,"  by  W.  J.  E.  Binnie, 
M.INST.C.E.,   B. A. (Cantab). 

(2)  "  The  Rating  of  AVatenvorks,"  by  Charles  Clifton, 

P,A.S.Ii 


A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.INST.C.E.  St.  Bride's  Press,  Limited,  24  Bride-lane, 
Fleet-street,  E.Ci.  Price  2s. — Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  foad  terms;  in  addition  he  has  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new 'language;  Mr.  Boulnoi'S  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  mecum  which  no  one  has  attempted 
before. — Porlnmoulh  Times. 

A  Limit  to  Appeals.  —  At  Worthing  Military 
Tribunal.  <in  Wednesday,  the  borough  surveyor  applied 
on  behalf  of  a  corporation  pavior,  who  had  lost  his 
exemption  as  a  fireman  on  a  military  appeal  to  the 
Central  Tribunal,  Mr.  Charles  considered  the  claim 
could  not  be  entertained.  It  meant  the  coi-poration 
could  apply  for  the  same  man  in  different  capacities, 
and  there  would  be  no  limit  to  it.  They  would  be 
(lutting  this  man  in  as  a  town  clerk  next,  and  seeing 
if  they  could  get  •him  off  on  that  ground.  It  was 
decided  that  the  claim  could  not  be  considered. 


NOVEMBBR  IM,    191t5. 


AND  COUNTY   ENGINEER. 
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ROAD  MAKERS  FOR  FRANCE. 


AN   APPEAL   TO    ENGINEERS    AND    SURVEYORS. 

Mr.  H.  P.  Maybury.  x.inst.c.e.,  whose  uppoint- 
iu«i»t  on  the  staff  ol  Sir  Eric  Getkles,  Inspector- 
General  of  Transport,  was  announced  in  our  issue 
of  the  3rd  inst.,  is  to  have  charge  of  the  construc- 
tion and  maintenance  of  roaid§  required  for  use  by 
the  British  forces  in  Fnuice,  and  will  take  the  ranli 
of  Brigadier-General. 

In  his  circvilar  to  county  and  other  road  authori- 
ties, already  outlined  in  our  oolumns,  Mr.  Maybury- 
states  that  it  has  been  decided  to  set  up  a  proi>er 
road  organisation,  officered  by  municipal  and  county 
engineers  and  engineer.';  of  public  works  contractors, 
non-commissioned  offieer.s  who  woxild  be  skilled  fore- 
men of  either  local  authorities  or  public  works  con- 
tractors, and  exi>erienced  workmen. 

"  A  large  number  of  engineiers  and  surveyors," 
Mr.  Maybury  proceeds,  "  are  already  serving  with 
Uie  Colours,  and  if  informaliion  relating  to  these 
gentlemen  could  be  furnished  to  me,  an  endeavo\ir 
would  be  made  to  seciu-e  them  for  work  for  which, 
by  their  training  and  exi>6rieuce,  they  are  peculiaxly 
fitted.  The  same  remarks  apply  to  foremen  and 
men,  and  information  is  requested  at  once,  showing : 
(a)  In  the  case  of  officers  their  rank  and  the  unit  to 
which  they  are  attached ;  and  (b)  in  the  case  of  non- 
oommissioned  ofhcers  and  men,  their  full  names, 
regimental  numl>©rs,  luiits  to  which  they  are 
attached  or  belong,  and  rank,  if  any.  With  this 
information  should  be  forwarded  a  st.atemeut  showing: 
the  partieuJar  duties  i)erfonHed  by  each  individual 
in  civil  life. 

"  Further,  it  is  desired  to  attr.a»t  to  this  important 
service  as  many  nuvtiicipal  and  coimty  engineers. 
engineers  of  public  works  contractors,  and  their  work- 
people, as  may  now  be  employed  in  this  country. 

"  It  is  fully  appreciated  tha,t  the  work  upon  which 
such  officers  and  men  are  now  engaged  is.  no  doubt. 
of  some  national  importancef  but  it  will  not  be  sug- 
gested tliat  any  such  work  is  of  so  essential  a 
national  character  as  that  now  required  to  be  per- 
formed overseas. 

"  Being  persuaded  that  you  will  share  these  views, 
I  write  to  ask  far  your  kind  interest  and  assistance 
in  sec-tiring  as  many  .skilled  engineers  and  surveyors 
as  may  be  necessary  to  eciutp  the  new  organisation, 
together  with  the  large.-t  ]x>ssible  number  of  foremen 
and  workmen  who  are  reasonably  fit,  and  not  exceed- 
ing fifty  years  of  age.  .Suitable  rank  would  be  given 
to  officers;  foremen  would  receive  nonKJoanmissioned 
rank  (with  corrcspoiuling  raftes  of  pay);  while  the 
men  would  be  paid  3s.  per  day,  their  families  receiv- 
iivg  the  usual  separation  allowanoes. 

"  It  should  be  possible  even  now  for  each  of  tSic 
more  inijK>rtant  oounti'cs  and  county  boroughs  to 
raise,  say,  two  complete  works  oompanies,  equal  to 
500  men ;  while  the  less  ipopulated  ones  could, 
probably,  raise  a  single  company. 

"  All  officers  and  men  so  enlisted  would  be  jxisted 
to  the  Corps  of  Royal  Engineers,  and  their  services 
would  be  required  for  the  duration  of  the  war.  They 
would  not  be  armed. 

"  I  shall  be  much  obli>.'ed  if  you  will  kindly  take 
immediate  action  uijom  tliis  request,  with  a  view  to 
securing  in  your  area  the  'largest  jiossible  number 
to  assist  in  this  imiportaiit  naStiotoal  work,  forwarding 
to  this  address,  by  an  early  piost,  a  statement  dealing 
with — (t)  -Ml  men  who  are  already  with  the  Colours, 
as  requested  in  (o)  and  (h)  above;  and  (2)'  a  full 
detailed  statement  civiiig  names,  addres.ses.  age, 
(x^cupation  and  all  (particulars  of  officers  and  men 
who  can  be  secured  for  the  new  service." 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E,C.,  price  5s.). — Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
book. — Southport  Guardian, 

Road  Work  for  German  Prisoners. — Honiton  Rural 
District  Counfil  on  Sarurday  last  decided  to  ask  the 
fjoveiTiinent  to  allow  them  to  have  Geiman  prisoners 
to  do  the  work  on  the,  main  trunk  i-oads  in  their 
area.  Members  pointed  out  that  it  would  be  better 
to  employ  German  prisoners  on  the  roads  instead  of 
women,  who  would  be  hotter  employed  on  the  land. 
The  suneyor,  Mr.  W.  North,  said  the  county  sui-veyor 
stated  that  the  main  tiunk  roads  must  be  maintained, 
but  district  roads  would  have  to  go,  as  the  i-oads  in 
France  were  more  important. 


SOCIETY  OF  ARCHITECTS. 


MR.    EDWIN    SADCROVE'S    PRESIDENTIAL    ADDRESS. 

A  number  of  inti^resting  topics  were  touched  upon 
by  Mr,  Edwin  J.  Sadgrove,  f.r.i.b.a.,  in  the  course 
of  his  presidential  address  on  the  16th  inst.  before  the 
Society  of  Architects. 

ANCIENT     LIGHTS^ 

The  question  of  an  amendment  to  the  law  of 
ancient  lights  oiv  lines  suggested  by  the  society 
years  ago  had,  he  pointed  out,  been  revived  outside 
the  society.  Tliat  was  -a  healthy  sign,  and  pre- 
sumably those  who  were  agitating  in  this  direction 
would  be  prepared  to  co-operate  with  the  society 
and  other  interested  bodies.  The  appointment  of  a 
tribunal  for  the  settlement  of  contentious  points 
in  advance  ought  to  appeal  to  all  concerned,  and 
should  not  be  beyond  the  powers  of  the  profession 
to  accomplish.. 

architects'   fees. 

The  present  scale  of  architects'  fees  was  ^altogether 
inadequate,  in  his  opinion;  and,  apart  from  this,  it 
ajipeared  to  him  to  be  wrong  in  principle  for  an 
architect  to  be  paid  on  a  oomtni-ssion  basis,  for 
obvious  reasons  which  he  need  not  labour.  Wliat 
was  w'-anted  was  not  a  revision  of  the  present  scale 
so  much  as  an  alteration  in  the  system  of  charging. 
The  question  of  the  conditions  of  competition  was 
another  very  large  subject  which  demanded 
attention. 

THE    COST    OF   BUILDING. 

Another  matter  which  the  society  was  already 
dealing  with  was  the  question,  of  new  methods  of 
construction,  the  more  extended  use  oi  by-products 
in  connection  therewith,  and  the  local  manufacture 
and  utilisation  of  certain  materials  for  use  in 
building. 

The  deeper  one  went  into  this  n^atter,  which  was 
one  intiioately  connected  with  reducing  the  cost  of 
l)uilding,  the  more  one  was  impressed  with  the 
necessity  for  some  relaxation  of  local  building  by- 
laws and  for  more  elasticity  in  their  .scope  and  appli- 
cation. iThese  regulations  must  be  adapted  to 
modern  requirements  and  made  so  elastic  as,  to 
cover  and  provide  for  new  developments,  and  so 
obviate  the  nece.s.sity  of  making  amendments  to  the 
regulations  from  time  to.  time  to  meet  special  .cir- 
cumstances. Local  authorities  should  be  given 
greater  discretionary  powers  within  their  areas,  and 
he  felt  sure  that  with  a  little  organisation  and  co- 
operation between  professional  bodies  it  would  be 
possible  to  impress  upon  the  Local  Government 
Board  the  desiralulity  of  making  changes  in  the 
direction  indicated. 

OUT    OF    THE    LIMELIGHT. 

There  was  just  another  matter  which  miglit  fall 
w-iithin  the  scope  of  the  society  to  take  up,  and  that 
was  the  proper  acknowledgment  oi  the  larchitect  in 
any  publicity  relating  to  a  building  for  the  design 
and  erection  of  which  he  was  re.sponsible. 

One  frequently  saw  the  announcement  in  the  Press 
of  the  formal  opening  of  a  building  where  everyone 
concerned  was  in  the  limelight  except  the  architect. 

Possibly  architects  were  themselves  to  blame  for 
this  sort  of  thine  in  not  insisting  on  proper  recog- 
nition ;  but  why  should  they  be  more  diffident  than 
any  other  artists  ?  The  architect  could  only  be 
known  by  his  works  if  his  name  was  associated 
with  them,  and  it  might  be  well  for  all  concerned  if 
that  association  could  be  of  a  permanent  character 
for  all  to  see,  so  that  by  his  works  he  could  be 
judged-  as  well  as  known. 


Motor  Sweeping  at  Islington. — The  Works  Com- 
mitted! of  Islington  Borough  Council  had  had  under 
consideration  the  question  of  substituting  motor  sweeji- 
ing  machines  for  cleansing  the  roads  in  place  of  horse- 
d)-awn  machines.  From  the  report  of  the  borough 
engineer,  Mr.  .1.  Patten  Barber,  the  committee  gathered 
that  ther  work  accomplished  in  normal  times  b,y  twenty- 
one  horse-drawn  machines  could  be  done  by  three 
motor  sweeping  machines,  and  that  a  saving  estimated 
at  £.52.5  per  annum  would  be  effected.  For  the  period 
of  the  war  the  road  cleansing  woi-k  had  been  vciy 
considerably  curtailed,  and  it  was  calculated  that  one 
motor  sweeper  would  be  sufficient  for  the  time  being. 
It  was  agreed  to  purchase  one  motor  sweeping  machine 
at  an  estimated  cost  of  £650. 
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THE  ROAD  BOARD  FUNDS. 


THEIR    APPLICATION    AFTER   THE    WAR. 

In  the  House  of  Commons  the  Secretary  to  the 
Treasury  was  asked  to  state  tlie'  total  amount  of 
funds  now  standing  to  the  credit  of  the  Koad  Board ; 
wliat  present  use  is  beiaig  made  of  them ;  and  whether 
any  deiinite  policy  is  under  consideration  for  dealing 
with  these  funds  aiter  the  wax. 

Mr.  Mc-Kinnon  Wood  said  the  total  amount  of 
funds  (including  investments  at  cost)  standing  to 
the  credit  of  the  board  on  October  31st  was  £3,763,569. 
New  advances  froan  tlie  fund  had  been  restricted  to 
a  limited  sum  (£200,000  in  1916-17)  which  was  applied 
to  the  surface  preservation  of  important  roads.  The 
avaUable  fiu>ds  in  itbe  hands  of  the  'board  v/ere  in- 
vested, largely  in  short-term  Government  securities. 
Aiter  the  war  the  funds  of  the  board  (of  which  a 
<;on(siderable  sum  had  already  been  promised  to 
local  authorities)  wo>uld  be  applied  in  the  manner 
provided  by  the  Developmemt  and  Road  Improve- 
ment Fund  Act,  1909,  in  the  absence  of  amending 
legislation;  buit  Uae  rate  of  expenditure  would  no 
doubt  depend  on  the  state  of  employment  and  on 
other  conditions  which  could  not  at  pre.sent  be  fore- 
seen. 


WEIGHTS  AND  MEASURES. 


A   DEFENCE   OF   THE   BRITISH   SYSTEM. 

In  an  address  last  week  to  members  of  the  Bixining- 
ham  Chamber  of  Commerce,  Mr.  George  Moores, 
secretary  of  the  British  Weights  and  Measures  Asso- 
ciation, gave  the  results  of  a  recent  visit  to  Ameiica, 
made  for  the  purpose  of  finding  out  why  they  did  not 
adopt  the  metric  system  there,  and  quoted  the  state- 
ments made  by  several  important  firms.  One  big  firm 
of  engineers  said  the  probable  effect  upon  them  of  the 
introduction  of  that  system  would  be  tire  provision  of 
a  new  stock  of  standard  tools,  dies,  and  gauges, 
together  with  new  stores,  the  conversion  of  existing 
drawings  into  metric  tenns,  the  establishment  of  new 
standards  for  the  estimating  and  cost  departments, 
and  greater  liability  to  clerical  en-ors,  both  in  the 
drawing  office  and  the  shops.  As  to  the  question  of 
cost,  the  Franklin  Institute — an  institute  of  higher 
engineering — had  gone  into  the  matter  thoroughly,  and 
the  committee  aj^pointed  for  this  purpose  found  that 
in  a  well-regulated  macliine  shop,  employing,  say, 
2o0  workmen,  the  cost  of  adopting  the  metric  system 
would  be  anything  from  £30  to  £120  per  man 
employed.  And,  finally,  when  all  this  money  was 
spent,  nothing  better  tlian  the  old  systern  would  be 
obtained.  Dealing  with  foreign  trade,  Mr.  Moores 
said  the  fact  that  in  the  past  British  Consuls  to  a  large 
extent  liad  been  anything  but  British  accounted  to  a 
considerable  extent  for  the  recommendations  made  for 
a  change  in  our  system  of  weights  and  measures. 
Though,  as  he  admitted,  that  system  contained  many 
anomalies,  they  could  say  it  liad  been  a  very  useful 
one,  and  on  it  Englishmeir  had  built  up  the  greatest 
export;  trade  any  country  had  seen. 


ASSOCIATION  OF  MANAGERS  OF  SEWAGE  DISPOSAL 
WORKS. 


Ballymena's  New  Waterworks. — The  new  auxiliary 
waterworks  at  Oaklands,  some  5  miles  from  Bally- 
nrena,  were  fomially  inaugurated  last  week.  Tlie 
works  will  provide  a  supplemental  supply  of  400,000 
gallons.  The  town  has  now  a  delivery  of  1, -500, 000 
gallons  per  day,  equal  to  3g  times  the  daily  demand. 
The  engineers  for  the  new  works  were  Messrs. .  Croas- 
daile  &  Swiney,  Belfast,  and  the  contractors  Messrs. 
Ross  &  Soir,  Belfast. 

Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times, 

'  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks,  Clerks  to  District  Oouncile,  and  other 
officers  and  members  of  local  authorities.  By  S.  G.  Turner, 
of  the  Middle  Temple,  Barrister-at-Law,  a.m.i.c.e.,  &c. 
Iiondon :  St.  Bride's  Press,  Limited.     Price  lOs.  6d. 


ANNUAL    GENERAL    MEETING. 

The  annual  general  meeting  of  this  body  will  be 
held  at  the  Hol'born  Eestaiirant,  London,  W.C.,  on 
Tliursday,  December  7th,  at  2  p.m.,  when  Dr.  Samuel 
Rideal,  f.i.c,  f.c.s.,  will  read  a  paper,  entitled 
"  Can  Explosives  be  Manufactured  on  Sewage 
Works  ?  "  and  Mr.  Charles  Terry,  Canterbury,  one 
on  "Modern  Sewage  Purifioation  Works:  Their 
Design,  Construction  and  Maintenance." 


TOWN  PLANNING  INSTITUTE. 


ARRANGEMENTS    FOR    1916-17    SESSION. 

Meetings  of   the  Town  Planning  Institute  for  the 
1916-17  session  have,  we  are  informed  by  the  secre- 
tary, Mr.  Alfred  R-  Potter,  been  arranged  as  under;  — 
Dec.    8. — "  Housing     and    Town    Planning    Require- 
ments at  the   End  of  the  War,"   by   Coun- 
cillor Harrison  Barrow  (associate). 
Jan.    5.— "A  New  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    m.a.,    a.r.i.b.a. 
(member),  and  S.  A.  Kelly,  f.s.i.  (member). 
Feb.    9. — "  Monumental  Memorials   and  Town   Plan- 
ning,"  by  Prof.    S.    D.   Adshead,    f.r.i.b.a. 
(member). 
Mar.  23. — "  Road  Construction  and  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
W.  Rees  Jeffries  (hon.   member). 
April  20. — "  Town    Planning    in    South     India,"     by 

H.   V.   Lanchester,  f.r.i.b.a.   (member). 
June   1. — "  Draft  Act,   with  respect  to  Planning  and 
Regulating    the    Use    and    Development    of 
Land     for     Building    Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada,"    by   Thomas   Adams,    f.s.i.   (past- 
president). 
In   each   case   the  chair  will   be  taken   at  6  p.m., 
and    due    notice   will    be    given    as    to    the   place   of 
meeting. 


APPOINTMENTS  VACANT. 

Official  and  similar  adveriisbmbnts  rbcbitbd  v?  to  4.30  p.m. 

ON    THCRSDATS     will    be    inserted    in    the    following    day's     ISStTB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrteyor  office  by  noon 
on  WEDNESDAYS  to  eTisuTe  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  he  telephoned  [City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 

INSPECTOR  OF  NUISANCES.— November  27th.— 
Wiffton  Rural  District  Council.  £150  per  annum.— 
Mr!  J.  F.  W.  Ritson,  clerk,  West-street,  Wigton. 

SURVEYOR  OF  HIGHWAYS.— November  27th.- 
Wigton  Rural  Districit  Council.  £140  per  annum.— 
Mr.  J.  F.  W.  Ritson,  cterk,  4  West-street,  Wigton, 
■  Cimibeiiand. 

TEMPORARY  DIVISIONAL  SURVEYOR.— 
November  29th. — ^Somerset  County  Council. — Mr. 
Gordon  R.  Folland,  acting  county  surveyor,  WeUs, 
Somerset. 

WATERWORKS  FOREMAN  AND  FITTER.— 
December  2nd.  —  Brumby  and  Frodingham  Urban 
Districit  Council.  £2  -per  week,  with  4s.  war  bonus. 
— JMr.  .\lexander  M.  Cobban,  engineej  land  surveyor, 
Counoil'  Offices,  Frodinghaim,  Lines. 

ASSISTANT  SANITARY  INSPECTOR.— December 
4th. — Barnsley  Town  Coumcil.  £l20  per  ajiuum. — 
Mr.  W.  P.  Donald,  town  clerk.  Town  Hall,  Barnsley. 

SEWAGE  FARM  M.\NAGER.— December  4th.— 
East  Barnet  Valley  Urban  District  Coiuicil.  £2  10s. 
per  week,  witli  free  house. — ^Mr.  T.  A.  Buckley,  clerk. 
Council  Offiice.^,  Station-road,  New  Barnet. 

ASSISTANT  SURVEYOR.— December  8th.— Beeston 
Urban  District  Council. — Mr.  George  F.  Greenwood, 
engineer  and  surveyor.  Public  Office.'*,  Beeston,  Notts. 

ROAD  FOREMAN.— December  8th.— Beeston  Urban 
District  Council. — Mr.  George  F.  Grimwood,  engi- 
neer and  surveyor.  Public  Offices,  Beeston,  Notts. 

DRAUGHTSMAN.— For  Sandling  Division,  R.E., 
Kent.— Division  Officer,  R.E.,  Sandling,  Kent  Divi- 
sion. 

'STEAM  ROLLER  DRIVER.  —  Rotherham  Rural 
District  Council.  .£2  per  week. — Mr.  R.  Bradbury, 
Imperial  Buildings,  Rotherham. 


"   XOVKMBER   24.    1916. 


AND  COUNTY  ENGINEER. 
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JUNIOR  ASSISTAXT  TO  BOROUGH  EXGINEER. 
-Xewark-oii-Trent .^Borough  Engineer. 


MUNICIPAL    CONTRACTS  OPEN. 

OmCUL  INO  SUILAR  ADV'JRTISBmNTS  RECEIVED  UP  TO  4.30  P.M. 
ON    iaDESD.(IS    WIU.    BE    INSERTED    IN    IBB    FOLLOWING    DATS    ISSDB. 

tut  those  responsible  tor  their  despatch  are  recommended 
to  arrange  that  thev  shall  reach  THE  SURVETOR  office  by  noon 
on  WEON8SDATS  to  ensure  t),cir  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  teiephoned  {City  .Yo.  IMS)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

WAl.LSEXD. — December  4th.  —  For  remo\-iiig  tlie 
t>.\i.-;tiiii:  iHjrrii^ated  iron  roof  of  an  elementary  schoo'l 
and  providing  and  fixing  a  boai-ding  and  felt  roof, 
for  the  <K)rporatJon. — Borough  Surveyor,  Town  Hall. 

Engineering:   iron  and  Steel. 

WARKIXGTOX.— Xuveinbor  27tli.— For  the  supply 
of  a  niild-sfteel  shaft,  for  the  Sanitary  Works  Com- 
mittee.— The  Manager,  Longford  Depot,  Warrington. 

RUNCORN.— November  2rth,— For  the  supply  and 
fixing  of  a  heating  apparatus,  for  the  rural  district 
ooinioil. — Messrs.  Wright  &  Hamlyn,  Sankey-street 
Chambers,  Warrington. 

BRADFORD.— November  30th.— Fbr  the  supply  of 
gas  iretorts,  and  of  flrebricka  and  fireclay,  for 
the  corporation. — Mr.  C.  Wood,  gas  engineej,  Town 
llall. 

DUNFERMLINE.— December  8th.— For  supplying 
and  laying  about  6  miles  of  cast-iron  pipes  from 
20  in.  to  9  in.  diameter,  together  with  the  construc- 
tion of  iiioidental  works,  for  tlie  corporation. — 
Messrs.  Crouch,  Hogg  &  Easton.  engineers,  14 
Blytliswood-square,   Glasgow. 

JOHANNESBURG.— December  9th-January  3rd. 
For  the  supply  of  1.427  house  service  electricity 
meters,  seven  switchlx>ard  meters,  and  100  time 
switches,  for  the  municipal  council.  —  Commercial 
Intelligence  Department,  73  Basinghall  -  street, 
London,  E.C. 

SHEPSHED.— December  11th.— For  the  supply  of 
a  Cornish  lioiler  and  a  horizontal  steam  engine,  for 
the  urban  district  couucil.— Mr.  R.  Smith,  clerk, 
Shepshed,  Leicester. 

JOHANNESBURG.— December  15th.— For  the  ex- 
tension of  the  by-products  plant.,  for  the  municipal 
council.— Messrs.  E.  W.  Carling  &  Co.,  St.  Dunstan's- 
buildings,  St  Dunstan's-hill,  London,  E.C. 

DURBAN.— January  3rd. — For  the  supply  of  a 
3,00O-k.w.  steam  turbine  alternator  and  condensing 
plant,  for  the  corporation. — Borough  Electrical  Engi- 
neer, Municipal  Buildings,  Durban,  South  Africa. 

CAPE  TOWN.^Ianuary  5th.— For  the  supply  of 
electric  motors  and  starting  panels,  for  the  cor- 
poration.— Electricity  Department,  Dock-road,  Cape 
Town. 

SYDNEY.— January  8th. — For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works. — Department  of  Commercial  Intelligence, 
Basinghall-street,  E.C. 

Roads. 

WILTON.— Deceml>er  1st.— For  the  supply  of  fiints 
for  the  repair  of  the  highways,  for'the  rural  district 
council. — The  Surveyor,  12  Bridge-street,  Salisbury. 

TRURO.— December  5th.— For  the  supply  of  200 
cub.  yds.  of  broken  or  unbroken  spar,  for  the  cor- 
poration.— Mr.  F.  A.  Barnes,  city  engineer  and  sur- 
vej-or,  Municipal  Buildings,  Tnux>. 

WILTS.— December  11th.  —  For  the  ssupply  of 
granites,  basalts,  limestones,  flints,  hauling,  steam 
rolling,  tools  ifor  roadwork,  and  tar,  for  the  county 
council. — Mr.  J.  G.  Pmv.il],  coiuitv  ^luvf'vur,  Trow- 
bridge. 

Sanitary. 

BEDWELLTY.— November  28th.— For  the  construc- 
tion of  380  yd.9.  of  12-in.  stOQewaffe  service  water 
drain,  with  manholes,  foir  the  urban  district  couincil. 
—Mr.  D.  H.  Price,  surveyor,  Cownoil  Offices,  Aber- 
liargoed. 

LLANDAFF.- Noveml>er  30th.— For  the  construc- 
tion of  about  400  lin.  yds.  of  eaa-thenwaro  and  cast- 
iron  ipifie  .sewers,  v^Mi  inaiiholes,  for  the  rural  dis- 
trict council. — Mr.  J.  Holden,  engineer.  Park  House, 
20  Park-place,  Cardiff. 


BOLTON. — Dec6nil>er  4th.— For  the  supply  of  lime 
for  sewage  piiriflcation,  scavenging  brooms  and 
handles,  spades,  shovels  .and  forks,  for  the  Cleansing 
and  Sewage  'Committee.— ^Chairman  of  the  Com- 
mittee, Falcon-yajd,  PaJeon-street,  Bolton. 

Stores. 

KING'S  LYNN.— Novednber  27th.— For  the  supply 
of  coal,  oilman's  goods,  ironmongery,  waste  and 
packing,  brushes,  castings,  disinfectants,  stoneware 
pipes,  timber,  and  plumber's  work,  for  the  corpora- 
tion.— Mr.  .\lfred  .1.  Smith,  borough  surveyor.  Town 
Hall,  King's  Lynr>. 

NOTTINGHAM.— November  30th.— For  the  supply 
of  cement,  blue  lias  lime,  red  bricks,  blue  bricks, 
timber,  stoneware  pipes,  iron  castings,  iron  gullies, 
Yorkshire  flags  and  kerbs,  granite  setts,  broken 
granite,  ironstone  slag,  chippings,  river  gravel,  coal, 
picks,  shovels,  scoops,  ironmongery,  scavenging,  and 
other  brushes,  disinfectants,  refined  tar,  pitch,  and 
creosote  oil,  for  the  corporation. — Mr.  Arthur 
BrowTi,  city  engineer,  Guildhall,  Nottingham. 

Miscellaneous. 

XOKTHFLEET.— December  5th.— For  the  hire  of 
horses  and  carts  and  slop-carts,  horsing  water  vans, 
horsing  sewage  vans  and  tumbler  carts,  horses  and 
carts  for  house  refuse  collection,  and  horsing  the 
fire  engine,  for  the  urban  dlistrict  council.  —  The 
Surveyor,  iCotinicil  Offices,  Northfleet. 


MEETINGS. 

Secretaries  and  others  will  ohlige  by  scndina  early  notice  of 
dates  of  forthcoming  meetings. 


NOVEMBER. 

-Professor  S.  D.  Adshead  on  "  The  Town  Planning  of 
Greater  London  After  the  War."  Universit.v  College. 
Gower-etreet,  W.O.     5.30  p.m. 

DECEMBER. 

-Professor   S.   D.   Adshead   on   "  The   Town    Planning   of 

Greater  London   After  the  War."     University  College, 

Gower-street,  W.C.     5.30  p.m. 
-Town  Planning  Institute  :  Councillor  Harrison   Barrow 

on  "  Housing  and  Town  Planning  Requirements  at  the 

End  of  the  War."      6  p.m. 
-Association    of    Managers    of    Sewage    Disposal    Works : 

Annual  General  Meeting,  Holboru  Restaurant,  London. 

2  p.m. 
-Professor  S.   D.    Adshead   on   "  The   Town   Planning   of 

Greater  London  After  the  War."     University  College. 
,  Gower-street,  W.C.     5.30  p.m. 
-Concrete    Institute :     Prof.     Henry     Adams    on     "  Pile 

Driving  and  the  Supporting  Power  of  Piles."    5.30  p.m. 


APPOINTMENTS    OPEN. 

SOMERSET  COUNTY  COUNCIL. 
Wanted,  Temporary  Divisional  Surveyor,  to 
reside  in  Long  Ashton.  Must  be  over  military  age, 
and  be  fully  qualified,  experienced  in  the  main- 
tenance of  heavily  trafficked  rural  main  roads,  the 
control  of  mex:ilianical  tar-maoadam  plant,  &c. 
Musit  be  used  to  the  control  of  men,  and  the  keep- 
ing of  detailed  accounts  and  preparation  of  esti- 
mates. Necessary  to  be  a  motor  cyclist,  and  £30 
per  annum  v/ill  be  'allowed  for  the  provision  and 
upkeep  of   a  suitable  machine. 

Applications,  ^sitating  age,  experience,  salary  re- 
quired, and  aeoompamied  by  three  testimonials,  to 
l>e  sent  to  ithe  undersigned  before  29th  November, 
1916. 

GORDON  R.  FOLLAND, 

Acting  County   Surveyor. 

\Vells,  Somerset. 

November   9,    191G.  (3,166) 


"DEESTON  URBAN  DISTRICT  COUNCIL. 

The  above  Council  require  the  services  of — 
(la)  Assistant  Surveyor, 
(b)  Road  and  General  Working  Foreman. 
Ineligible  for  His   Majeslty's  Forces. 
Applications,    stating    age,  experience,    salary    re- 
quired,  and   acconipanied   by   copies  of  three   testi- 
monials, to  be  sent  to  the  undersigned  on  or  befoTe 
the  8th  December  next. 

GEORGE  F.  GRIMWOOD, 

Engineer  and  Surveyor. 
Public  Offices, 

Beeaton,   Notts.  (3,174) 
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BRUMBY    AND      FRODINGHAM     URBAN 
DISTRICT    COUNCIL. 

AVanited,  a  Wiaterworks  Foreman  and  Fitter, 
temporajy,  whilst  present  foreman  may  be  engaged 
on  War  '  Service ;  applicants  to  be  ineligible  for 
mili'tary  service. 

The  appoinitment  is  tempoiiary,  and  a-pplicants 
miisit  liave  been  used  to  Ooombeis'  ejectOTS,  air  com- 
pressor .s'tation  {electrically  driven),  oil  engines, 
serwage  disposal  works,  the  control  of  waier  distri- 
bution mains,  fittings,  and  services.  To  be  respon- 
sible for  and  run  the  ptent,  do  all  water  fitting, 
electric  wiring  or  repairs,  and  do  all  necessary  run- 
ning repairs.  Tlie  plant  comprises  sewage  works, 
ejector  staltions  '(2),  pumrping  station,  and  the  whole 
oi  the  distributive  water  mains  and  services  in  the 
U'l^ban  district. 

Wages  £2  a  week  with  4s.  war  bonirs. 

Applications,  stating  experience,  and  accompanied 
by  not  less  than  'two  recent  testimonials,  to  be  sent 
to  tliie  umdersdigned  ion  or  before  Saturday,  December 
2ud.  1916. 

ALEXANDER  M.   COBBAN, 

Engineer  land  Surveyor. 

Council  Offices, 

Frodingham,  Lines.  (3,175) 

EAST  BARNET  VALLEY  URBAN  DISTRICT 
COUNCIL. 

SEWAGE    FARM    MANAGER. 

The  Council  invite  appli'Oations  fi'om  suitable  per- 
sons, ineligible  for  military  service,  for  the  position 
of  Manager  of  their  Sewiage  Irrigation  Farm  and 
Disposal  Works. 

The  person  appointed  will  'be  required  to  reside 
in  the  house  provided  by  the  Council  .on  tlie  Farm, 
free  from  rent,  raJtes  and  taxes. 

The  salary  will  be  at  the  rate  of  £2  10s.  per  week. 

A-pplioations,  stating  age,  experience  and  other 
qualifications,  together  With  copies  of  not  more  than 
two  recent  testimonials,  must  be  sent,  to  me,  marked 
outside  "  Farm  Manager,"  not  later  than  4  p.m.  on 
Monday,  the  4th  December,  1916.  . 

Canvassing  in  any  form  will  be  a  disqualification. 
T.   A.  BUCKLEY. 

Clerk  of  the  Council. 


Council  Offices, 
Station-road,  New  Bar  net. 
November  22,  1916. 


(3,177) 


POSITION  vaca,nt  for   Draughtsman  in  Saridling 
Division  R.E.,   Kent.     Reply,   stating  qualifica- 
tions and  previous  experience,  should  be  addressed  to 
Division  Officer,   R.E.,   Sandling,   Kent,   Division. 
(3.172) 

JUNIOR     ASSISTANT    (ineligible)    wanted   for 
general  work  in  Borough  and  District. — Borough 
Engineer,   Newark-on-Trent.  (3,176) 


TENDERS   WANTED. 

TX7ILTS     COUNTY     COUNCIL. 
^^  MAIN    ROADS    UNDER    DIRECT 

MANAGEMENT. 
(The  Roads   and   Bridges    Committee   of   the   Wilts 
County   Council  invite   Tenders  for  a  period  of  one 
year,  commencing    1st    day    of    April  next,  for  the 
following:  — 

Granites,  Basalts,  Limestones,  Flints,  &c. 
Hauling — Piece  Work  and  Day  Work. 
Steam  Rolling. 
Tools  for  Roadwork. 
Tar  for  Tar-spraying. 
Specifications  and  Forms  of  Tender  can,  on  appli- 
cation,  be  obtained  from   tlie   County   Surveyor. 

Sealed  Tenders,  addressed  to  tlie  Clerk  of  the 
County  Cxjuncil,  County  Offices,  Trowbridge,  must 
be  delivered  on  or  before  the  11th  day  of  December, 
1916. 

No  pledge  is  given  that  the  lowest  or  any  Tender 
will  be  accepted. 

(By  order) 

.1.  GEORGE  POWELL, 

County  Surveyor. 
County    Surveyor's   Office, 
Trowbridge. 
November  15,  1916.  (3,170) 


OOROUGH    OF   KING'S    LYNN. 

The  Corporation  invite 
Tenders 
For   the   Supply   during  the  Twelve    Months  ending 
31st  December,   1917,   of  the  following  : — 

Coal,    Oilman's   Goods,    Ironmongei-y,   Waste   and 

Packing,  Brushes,  Castings,  Disinfectants,  Stone- 

wai'e  Pipes,  Timber,  Plumber's  Work. 

Forms   of   Tender   and   further   particulars   can   be 

obtained,  and  Samples  may  be  seen,  on  application  to 

the  undersigned,  to  whom  Tenders  must  be  delivered 

not  later  than  10  a.m.,  Monday,  November  27th,  1916. 

The  Corporation  does  not  bind  itself  to  accept  the 

lowest  or  any  Tender. 

ALFRED  J.  SMITH, 

Borough  Surveyor. 
Town  Hall, 
King's  Lynn. 

November  9,   1916.  (3,161) 

APPOINTMENTS   WANTED. 

EXPERIENCED  MUNICIPAL  ENGINEER, 
City  Engineer  in  British  Colony,  desires  to 
return  to  England.  Recent  works— design  and  con- 
struction of  50  miles  of  sewers,  large  trunks  and  out- 
falls ;  water  supply,  17  miles  pipe  line,  delivering 
seven  million  gallons  daily,  reservoir,  &c. ;  extensive 
street  improvements;  general  administration.  Fully 
qualified.  First-class  testimonials.  Married.  Apply 
Box  1,590,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  E.C.  (3,137) 


MACHINERY     AND    PLANT. 

PLANT  FOR  HIRE. 
FOR  HIRE— Several  Steam  Tractors  and  Two 
Light  Traction  Engines  ;  all  with,  or  without,  trailers. 
Also  one  5-ton  Steam  Motor  Wagon.  All  in  thorough 
condition.  Town  or  country  work. — For  teiTQs,  apply 
Taroads  Syndicate.  Limited,  9  Victoria-street,  Westi- 
minster.     Telephone,   Victoria  6850.  (3,173) 


A  Barg^ain  you  will  see  through 

IT   IS   GLASS!! 

Glass    in    stock    at    Birmingham,    Bristol,    Coventry, 

Droitwich,  Leicester,  London,  Porthcawl  &  Weymouth. 

All  offered  without  engagement  until  we  accept  your 

order. 


100  ft.  boxes  of   specially  good  glass  15  oz.  to  19  oz. 
This  brand  is  being  sold  principally  for  picture  framing. 

The   following   sizes  are    in   stock   at  lime   of  writing,  but  it  is 
advisable,  when   orderine.   to  specify  one  or  two  alternatives  in 

case  any  are  exhausted. 
30  in.  by  28  in.  28  in.  by  26  in.  24  in.  by  24  in. 

3(1  in.  by  26  in.  28  in.  by  24  in.  24  in.  by  22  in. 

30  in.  by  24  in.  26  in.  by  24  in.  24  in.  by  20  in. 

30  in.  by  22  in.  26  in.  by  22  in. 

Price  3Jd.  per  ft.   This  lot  is  exceptionally  free  from  breakage. 


100  ft.  boxes  of  glass  suitable  for  HorticulturMl  and  similar  purposes, 

I8in   by  14  in.,  19  in.  by  14  in.,  I8in.  by  16  in.,  also  a  Special  Line  f^r 

Army  Hut  Windows,  18|  in.  by  13J  in.   (reckoned  as  19  in.  by  14  in.) 

3jd.  per  ft.   taking  6  boxes  or  more. 


.'00  ft.  cases  of  21  oz.to  26  oz.  glans  in  large  sheets  of  good  quality  a' 

5',d.  perl't.     We   deliver  free  (within  certain  limits;  in  the  United 

Kingdom  on  £5  lots  or  more. 

All  offers    at    Buyers'    risk    as  to    breakage. 


WHEELBARROWS.     Navvy.strong  hardwood  Body,  Iron  Wheel, 
15s.  6d.  each.     General  i.urpnse  (Bonded  Wooden  Wheel), 
21s.  each.     Carriage  paid  some  stations  taking  a  dozen. 


C.  JENNINGS  &  CO.,  Ltd. 

TIMBER  MERCHANTS,  GENERAL  WOODWORKERS, 

838      Pennywell      Road,      BRISTOL. 
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Water  Waste  in 
Calcutta. 


Tnie  tjconouiv  does  not  result 
from  the  cutting  down  of  noces- 
snrv  expenses.  On  the  contrai'v, 
tho  inmiodiute  and  futuiv  results  of  indiscriminate 
saving,  and  the  brainless  manner  in  which  all 
kinds  of  necessary  expenses  are  being  cut  down 
at  the  present  time,  lend  to  a  great  waste  of 
money  aud  energy.  The  only  way  in  which 
economy  can  be  seciu-ed  is  by  the  use  of  know- 
ledge, e.^perience,  and  brain  power.  Only  by 
f.xercising  careful  thought  can  any  real  and  last- 
ing saving  be  accouipli'^hed.  The  unthinking 
amateur  might,  for  instance,  propose  to  effect  a 
saving  in  waterworks  expenses  by  limiting  the 
supply,  whereas  the  engineer  can  oft«n  take  steps 
which  will  save  wastt.  and  thereby  cfiect  a  much 
great-er  saving,  at  the  same  time  providing  a  lai-gcr 
supply  per  head  in  ibc  district.  This  is  no 
exaggeration,  .tjid  wn  liave  a  case  in  point  in  tho 
report  by  Mr.  J.  B.  Williafiis,  saniiaiT  engineer, 
Bengal,  "upon  the  Calcutta  water  supply,  which 
appears  elsewhere  in  these  pages.  In  this  ca.=^o 
the  cnginwr  is  not  d(:-aling  with  any  suggested 
measure  of  economy.  He  is  merely  showing  that 
the  proposal  to  increa.se  the  existing  supply  is 
unnecessary,  and  that  if  proper  attention  is  paid 
to  the  question  of  waste  an  ample  supply  already 
exists. 

This  is  a  very  good  example-  of  the  manner  iu 
wliich  public  money  may  be  saved  by  dealing  with 
the  question  on  a  proper  scientific  basis.  To  the- 
layman  tho  problem  appears  to  b&  quite  simple. 
The*  supply  is  insufficient  ;  therofor»  it  is  impera- 
tive that  it  should  bo  increased.  That  this 
increase  will  mean  n  large  outlay  of  money  at  a 
time  when  it  is  our  duty  to  save  is  regrettable, 
but  the  troubles  which  are  likely  to  follow  a. 
shortagi?  of  water  arr  too  great  to  make  the  saving 
possible.  The  engineer  can,  however,  show  that 
an  enormous  percentage  of  the  water  is  lost  owing 
t-o  leakages  and  waste.  His  experience  enables 
him  to  state  what  is  au  ample  supply  per  head 
under  the  special  conditions  of  the  .case,  and  he 
knows  that  such  a  supjily  exists  at  the  source.  He 
further  Is  able  to  demonstrate  how  the  waste  may 
be  stopped.  The  provision  of  water  on  the  lavish 
scale  which  is  common  in  American  cities  is 
misleading,  and  is  obviously  the  result  of  rank 
stupidity  aud  bad  work.  The  extraordinary  folly 
of  providing,  say,  200  or  300  gallons  per  head,  of 
which  perhaps  one-tenth  is  usefully  ajiplied  aud 
all  the  rest  runs  to  waste,  is  obvious,  and  it  reflects 
seriously  "upon  the  mental  condition  of  its 
advocates. 
Calcutta  Ls  not  the  ouly  place  in  wlxioh  similar 


economy  may  be  effected.  We  huvt>  drawn  atten- 
tion before  to  the  extraordinary  ^aste  of  money" 
which  is  continually  taking  place  owing  to  the 
construction  of  works  which  would  be  quite  un- 
necessary if  water  supply  problems  were  dealt 
with  scientifically.  There  is  a  certain  mental 
slothfulness  leading  to  the  most  extraordinaj-v" 
waste  in  all  directions,  aud  it  is  the  business  of 
the  engineer  to  deal  with  it.  ^Ir.  Williams  has 
done  good  work  in  the  case  of  Calcutta,  aud  if 
those  who  read  his  report  have  the  po\Ver  of  under- 
standing it  he  will  deserve  the  thanks  of  his  dis- 
trict for  saving  them  from  a  lai-ge  and  unuecessai'y 
outlay.  The  chief  difficulty  with  which  the  engi- 
neer has  to  contend  at  the  preseut»time  is  that, 
though  he  may  prepare  reports  and  schemes,  \ 
which,  if  acted  on,  will  result  in  the  economy  of 
which  we  heai'  so  much,  he  cannot  provide  his 
committee  or  board  or  the  general  public  with 
the  brains  to  undeJstand  them. 


-ilthough  something  has  been 
Fuel  Waste.  accomplished  in  recent  years 
towards  attaining  the  ideal  of  a 
smokeless  city,  a  long  distance  has  still  to  be 
travelled  before  that  ideal  can  be  said  to  be 
approaching  i-ealisation.  It  tnay  be,  however,  that 
in  regard  to  this  problem,  as  in  the  case  of  many 
others,  the  exigencies  of  war  conditions  will  hasten 
a  solutiorf.  Addressing  the  members  of  the  Leeds 
Luncheon  Club  the  other  day,  Mr.  S.  F.  Dufton, 
u.sc,  chose  the  striking  sub.ject  "  A  Smokeless 
Leeds  with  £500,000  a,  Year  Profit."  This 
amazing  result  can  be  brought  about  simply  and 
solely  by  distilling  all  coal  before  burning  it.  To 
quote  Mr.  Dufton 's  striking  figiu-os,  this  country 
imports  nominally  100,000,000  gallons  of  petrol 
annually,  wliile  in  the  same  period  five  times  this 
quantity  ai-e  sent  up  the  chimney.  And  this  is 
only  one  of  tho  by-products  of  coal  wasted  in  the 
riotous  combustion  of  the  open  fire.  The  ammonia 
is  still  w'orse,  for  ammonia  if  biu-ut  gives  out  no 
heat.  Moreover,  it  is  a  vital  necessity  in  farming, 
and  every  ton  of  coal  might  yield  2s.  worth  of 
ammonia  if  distilled.  The  simple  fact  is  that  at 
present  from  £JO,000,OGO  to  £50,000,000  worth 
of  recoverable  anunonia  are  sent  up  the  chimney 
every  year  with  no  return  at  all,  and  a  quarter  of 
this  cotdd  be  easily  retained  by  low-temperature 
distillation.  It  may  well  be  that  the  increased 
cost  of  raw  fuel,  owing  to  the  war,  coupled  with 
the  rapid  strides  made  by  the  internal  combustion 
engine,  will  do  more  towards  duoctiug  public 
atteufcion  to  the  wasteful  and  unhygienic  qualit-ie*; 
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of    the  opeu  coal    fire  than   years  oi  propaganda 
eould  accomphsh. 

Apart  from  the  wanton  waste  of  vahiabk  by- 
products which  is  inseparable  from  the  biu'ning 
of  coal  in  open  fires  for  the  purpose  of  domestic 
heating,  the  necessity  for  economy  in  coal  con- 
sumption is  being  brought  home  to  the  general 
public  by  high  prices.  The  article  by  Mr.  H.  G. 
Coales,  of  Mai'ket  Harborough,  dealing  wth  the 
utilisation  of  aslibin  and  other  i-efuse  for  making 
cheap  fuel  briquettes,  which  will  be  found  in 
another  column,  is  therfore  of  special  inte- 
rest just  now.  Some  year's  ago  Mr.  Coales 
patented  a  process  for  maJking  "  coalesine  fuel  " 
from  ordinary  ashbin  refuse  as  brought  by 
scavengers'  carts  to  the  manufactvu-ing  depot. 
This  was  to  be  converted,  by  a  process  of  pulveri- 
sation, mixing  with  pitch  and  tar,  and  com- 
pression, into  briquettes  having  a  calorific  value 
of  fi'oin  28  to  41  per  cent  of  that  of  coal.  The 
gross  cost  of  manufactui'e  is  from  4s.  to  9s.  pe-r 
ton,  and  if  sold  at  fi'om  6s.  to  lis.  the  briquettes 
would  not  be  uneconomical,  and  would  un- 
doubtedly do  much  to  meet  the  lu-gent  present 
demand  for  cheap  fuel.  As  Mr.  Coales  points 
out,  it  may  well  be  that  a  Fuel  Dictator  will 
become  necessary,  and  that'  lie  will  feel  obliged 
to  look  at  every  source  of  heat,  including  usable 
waste  products.  The  whole  subject  is  of  pr'essing 
public  importance  and  interest. 


Probably  al  no  time  have  the 
.Safety  First.  streets  of  our  gi'eat  cities,  and 
particularly  of  the  Metropolis, 
been  so  dangerous  for  foot,  passengers  as  they  are 
to-day.  This  is  due  not  only  to  the  great  increase 
in'  the  nuniber  of  high-speed  vehicles,  but  also 
to  the  orders  that  have  been  made  in  regard  to 
xestricted  lighting  since  the  outbreak  of  war.  .\ 
fairly  accurate  gauge  to  the  direct  result  of  the 
absence  of  adequate  lighting  may  be  obtained  by 
compailng  fhe  accident  statistics  of  the  yeaa's 
1914  and  1916.  In  the  first  nine  months  of  the 
former  year  there  were  411  fatal  street  accidents 
in  the  iletropolitan  area,  while  the  number  rose 
to  577  for  the  'same  period  of  1916.  It.  is,  of 
coiu'se,  impossible  iu  present  circumstances  to 
suggest  any  remedy  in  the  natme  of  increaiied 
lighting,  no.r  can  any  decrease  in  the  volume  fd 
fast  motor  traffic  be  looked  for.  The  immediate 
step  to  be  taken,  thei-eforc,  seems  to  be  the  edu- 
cation of  drivers  and  of  the  genei-al  publid  in  the 
best  methods  of  minimising  the  daxigers  and  risks 
which'»must  ar-ise  from  existing  conditions.  Foi 
some  time  past  the  London  General  Omnibus 
Company  has  been  conducting  a  "safety  first  " 
campaign,  and 'it  is  now  felt  that  the  situation 
calls  for  the  closer  co-oJDeration  of  public  autho- 
rities, companies,  and  private  finns  with  a  view  to 
further  and  united  action  in  the  same  direction. 
Accordingly,  a  conference  is  being  held  to-day,  at 
the  invitation  of  the  company,  with  a  view  to  the 
appointment  of  a  "  safety  first  "  council  to  deal 
with  various  aspects  of  the  matter.  The.  con- 
ference will  be  thoroughly  representative  in  cha- 
racter, invitations  having  been  ■  issued  to  local 
authorities,  police,  road  users'  organisations, 
ti'af&c  trade  unions,  and  the  leading  traffic  and 
transport  companies.  Of  course,  the  details  of  the 
action  to  be  taken  to  secui'e  the  desired  ends  have 
not  as  yet  been  definitely  decided,  but  certain 
suggestions  are  made  in  the  circular  convening 
the  conference.  These  Lnclude  courses  of  in- 
struction for  traffic  and '  transport,  employees ; 
organisation  of  street  traffic  with  a  view  to 
greater  public  safety ;  the  preparation  of  schemes 
with  regard  to  refuges,  and  w^arnings  on  lamps ; 
and  publicity,  including  cinematograph  films  and 
a.n  exhibition.  In  view  of  the  great  importance 
of  the  matters  to  be  discussed,  it  is  to  be  hoped 
that  there  will  be  a  general  response  to  the  invi- 


tations that  have  bee.n  issued,  and  that  the 
primary  object. — namely,  the  formation  of  a 
council— will  be  achieved. 


Payments 
to  Officials  on 
War  Service. 


Some  confusion  seems  to 
have  axisen  in  the  minds  of 
many  local  authoa-ities  and 
otficials  as  to  the  effect  of  the 
Local  Government.  (Emergency  Provisions)  Act., 
1916,  upon  pre-existing  arrangernents  as  to  civil 
pay  made  between  local  authorities-  and  their 
officials  who  are  absent  on  militarj'  service.  It 
may  be  of  service  to  our  readers,  the>r«fare,  if  we. 
briefly  set  out  the  position  as  we  understand  it. 
In  the  first  place,  it  is  clear  from  the  express  prct- 
visions  of  sec.  1  (1)  that.,  as  regards  those  who 
ha.ve  joined  the  Colom's  since  the  Act  was  passed 
— i.e.,  -since  May  IT,  1916 — the  payment  made 
by  the  council  must  not,  without  the  sanction  of 
the  Local  Government  Board,  exceed  the  sum 
necessary  to  make  up  the  Army  pay  and  allow- 
ances to  the  amount  of  the  official's  ordinary  c;vil 
remuneration.  As  regards  officials  who  joined  the. 
Colours  before  tlie  Act  was  passed,  however,  thi- 
position  is  modified  by  the  pi'ovisions  of  sec.  1  (2). 
That  sub-section  provides,  first,  that  the  section 
shall  apply  to  officials  wlu>  joined  up  before  the 
Act.  was  passed  with  the  sanction  or  permission 
of  their  authorities,  and  "  any  resolution,  promise, 
sanction  or  permission,  passed  or  given'  by  a  local 
autliority  to  any  such  officer  or  servant  with  a 
view  to  his  serving  iu  or  with  His  Majesty's 
Forces,  shall  be  binding  on  the  local  authority  to 
the  extent,  and  only  to  the  extent,  to-  which  it, 
could  have  been  passed  or  given  if  the  provisions 
of  this  Act  had  been  in  force."  This  is  followed 
by  a  proviso,  however,  to  the  effect  that',  where 
payment  lias  been  promised  \  in  excess '  of  that 
l)rovided  by  the  Act,  such  jiayment  shall  be 
deerried  to  have  been  lawfully  made  up  to' May 
17,  1916,  or  such  later  date  as  the  Local  Govern- 
ment Board  may  determine,  and  the  board  maj- 
further  sanction  the  continuance  of  such  payment 
if  t.hey  a.re  satisfied  that  the  man  joined  the 
Forces  in  reliance  on  the  j)romise  and  tlie  a.moimt 
of  the  excess  is  not  unreasonable.  The  effect  of 
the  Act  has  been  to  define  a  situation  whicli 
was  none  t.oo  clear  before,  and  it  must  be  borne 
in  mind  that  its  provisions  must  be  applied  in 
addition  to  the  considerations  which  led  to  the 
decision  iu  Bnili/etf  v.  Stratford  ('n-opfrtitit'c 
Society,  52  T.Ij.II.,  378,  in  any  case  which  con- 
cerns a  modification  by  a  local  authority  of  the 
terms  on  which   an  official  joined  the  Forces. 


Road  Tarring 
and  Fisheries. 


The  Salmon  and  Trout  As'so- 
I'iation  have,  aiTanged  for  an 
inquiry  into  the  effect  of  road 
tairiug  on  fisheries  in  various  parts  of  the  country. 
The  inquiiT  will  involve  imjjortant  and  interest- 
ing issues,  and  it'  is  to  be  hoped  that  it  will  be 
conducted  in  as  comprehensive  and  thorough  a 
spirit  as  it  is  possible  to  be.  The  subject-  demands  . 
careful  and  unbiassed  examination  alike  on  behalf 
f>f  road-makers  and  the  fishing  industry,  including 
that  branch  of  it  that  is  mainly  sporting.  It  is 
rather  cm-ious  to  find,  in  regard  to  a.  problem  that 
has  aroused  a  good  deal  of  feeling  occasionally, 
that  there  does  not  appear  to  ha.ve  been  a  case  in 
which  the  alleged  damage  to  fisheries  from  road 
tai'rmg  has  been  the  subject  of  a  legal  decision  on 
its  merits.  Several  cas&s  which  have  been  befwe 
the  Courts  have  been  settled  out.  of  Court  on  lines 
that  certainly  suggested  legal  liability,  but  no 
considered  judgment  has  yet  been  given  that  would 
be  regarded  as  authoritatrve  or  serve  as  a  legal 
precedent  with  respect  to  the  specific  question  of 
injury  fro-m  road  tarmig.  Laboratoi'y  experi- 
ments, ■which,  of  course,  are  not.  conclusive  or 
capable    of    general    application,    have    provided 


Uecembek  1.  1916. 


AND   OODNTY   ENGINEER. 


495 


ovideiice  tliivt  certain  forms  of  tar  are  injurious  to 
tish  life  if  they  reach  the  water  in  suffieiout  quan- 
tities, and  this  apphcs  alike  to  retined  and  crude 
tai-s.  It  may  be  conceded,  as  a  writer  in  the  Field 
suggests,  that  not  only  tar  itself,  but  the  conditions 
of  a  tar-sprayed  i-oad  w  hich  has  been  made  imper- 
vious to  moisture  from  side  to  side,  nmy  serve  as 
a  mediimi  of  pollution  in  circumstances  where 
levels  and  fall  induce  a  speedy  entrance  of  road- 
washings  to  a  sti'eani  or  lake.  The  article  m  tho 
Field,  which  is  chtu'acterised  by  a  welcome  mode- 
ration in  tone,  remaa-ks  upon  the  desirability  of 
leaving  stretches  of  road  absolutely  untreated  in 
some  conditions,  and  not  carrying  the  tarring 
process  out  on  every  mile  of  a  district  for  the  sake 
of  uniformity.  These  and  other  precautaonaiy 
steps  belong  to  the  category  of  remedies  that  are 
more  or  less  obvious — they  svre  certainly  well 
witiiinthe  cognisance  of  road  silrveyors — but  the 
necessity  for  them  will  largely  depend  upon  the 
result  of  the  inc^uirN  which  the  Salmon  and  Trout' 
Association  have  entered  upon. 

*  *       '  ::; 

One  of  the  minor  results  of 
Waste  Utilisation,  ih,.  war  has  been  the  great 
increase  in  the  number  of  dis- 
used tins  that  have  been  thrown  on  to  the  national 
rubbish  heaps,  coupled  with  a  much  greater 
difficulty  in  disposing  c>f  them  protitabl.v.  'Hie 
increase  in  the  quantity  of  this  waste  material  is 
of  com-se  principalis  ■  due  to  the  enormous  con- 
sumption of  tinned  fncxls  by  the  Army,  though 
there  has  pi-obably  at  the  same  time  been  a  general 
increase  in  the  use  of  these  ai-ticles  of  diet  on 
account  of  the  higher  prices  of  fresh  food.  .\s 
regards  disposal,  before  the  war  there  wsus  a  con- 
siderable export-  trade  with  Germany,  where  the 
tin,  -spelter,  and  solder  were  extracted.  To-day, 
ou  the  other  hand,  with  this  means  of  disposal 
abolished,  much  valuable  metal  is  being  given  or 
throwii  away  by  loc;il  authorities,  thus  causing 
a  direct  waste  which  tiie  country  can  ill  afford, 
and  which  it  is  hoped  may  soon  be  stopped. 
Recently  a  special  process,  references  to  which 
have  already  been  made  in  these  columns, 
has  been  devised  fur  extracting  the  ])ui'e  tin. 
from  the  metal  and  utilising  the  residue  for 
the  manufacture  nl  small  articles  of  general 
utility  for  which  it  is  suitable.  This  process 
is  being  exploited  l)y  the  British  De-Tinning 
Company,  which  has  already  entered  into  con- 
tracts with  three  large  boroughs  for  the  erection 
of  works  within  their  borders.  It  is  further  pro- 
posed to  set  up  central  plants  in  suitable  districts 
so  as  to  enable  small  authorities  to  co-operate  in 
taking  advantage  of  the  process,  and  the  tenns 
upon  which  these  bodies  will  be  enabled  to  use 
the  process  will  form  the  subject  of  discussion  at 
the  three  daysi'  conference  which  will  open  at 
Caxton  Hall,  Westminster,  on  tho  ISth  inst.,  and 
in  regard  to  which  a  special  announcement  is 
made  in  our  advertising  pages  this  week.  The 
conference  in  question  wfll.  be  attended  by 
members  and  otficials  of  local  authorities  from  all 
piu-ts  of  the  United  Kingdom,  and  promises  to  be 
an  unusually  interesting  gathering. 


One  for  the 
Tramways. 


In  these. days  when  the  com- 
parative merits  of  motor  omni- 
buses and  tramways  are  the 
subject  of  continual  discussion,  any  definite  point 
that  can  be  urged  in  favour  of  either  type  of 
vehicle  is  not  without  interest.  On  a  recent  even- 
ing there  prevailed  in  London  one  of  the  densest 
fogs  experienced  in  recent  years,  and  this  was 
accompanied  by  the  usual  traffic  disorganisation. 
Tlie  Highwa.ys  Committee  of  the  liondon  County 
Council  ai-e  evidently  proud  of  the  \vay  in  which 
the  tramways  came  through  the  ordeal.  On  the 
occasion  in  question  a  great  deal  of  the  traffic  was 
brought  almost  to  a  standstdll,  and  the  reduced 


lighting  Contributed  in  no  small  measure  to  the 
difficulties  that  occuiTcd.  Nevertheless,  the 
Highways  Conuuitteo  report  that,  notwithstand- 
ing these  difficulties,  the  car  services  on  the 
council's  tramways  were  well  maintained,  the 
tramcars,  by  reason  of  the  certainty  of  their  route 
and  direction,  having  fewer  difficulties  to  contend 
with,  in  comparison  wdth  other  forms  of  road 
traffic,  wlicn  fog  prevails.  The  coimmittee  say 
further  that  there  can  be  no  doubt  that  tho 
manner  in  which  tlie  tramways  ser-vice  was  main- 
tained on  the  evening  referred  to  was  of  con- 
siderable advantage  to  the  travelling  public,  many 
^of  whom,  but  for  the  tramways,  would  havo 
experienced  the  greatest  difficulty  and  delay  in 
travelling  through  London  under  the  weathei-  con- 
ditions then  prevailing.  It  certainly  appeare  that 
the  trams  scored  on  this  occasion,  at  any  rate, 
not  in  spite  of,  Init  because  of,  the  necessity  for 
theu"  travelling  along  a  fixed  line  of  rails. 


Surveyors 
and  Petrol. 


At  a  recent  meeting  of  tho 
Jlalmesbury  Rural  District 
Council  an  interesting  discussion 
was  raised  upon  a  proposal  to  grant  a  war  bonus 
to  the  siu-veyor  to  cover  the  increased  cost  of 
petrol  used  in  the  council's  service.  The  oppor- 
tunity was  seized  upon  by  certain  members  to 
malce  insinuations  of  a  general  character  upon  the 
surveyor's  experience  and  competence,  one 
member  going  so  ftu-  as  to  say  that  "  this  coimcil 
took  him  in  and  educated  him  into  the  mysteries 
of  surveyorship. "  We  have  no  doubt  that  the;- 
surveyor  is  duly  grateful  for  the  council's  ])hilan- 
thropy,  noi'  that  his  technical  education  under  sticJi 
masters  has  been  singulai'ly  complete.  The  fact 
remains,  however,  that  he  is  using  liis  motor 
cycle  continually  in  the  discharge  of  his  official 
duties,  and  that  the  cost  of  petrol — not  to  men- 
tion tyres  and  suridry  other  -matters — has  gone  up 
enormously  in  consequence  of  the  war.  In  tho 
circumstances,  ought  the  increased  expense  to  bo 
borne  by  the  council,  who  have  the  benefit  of  tho 
c\'cle's  service,  or  by  the  surveyor?  In  common 
justice  there  can  be  hut  one  answer  to  this  ques- 
tion, and  we  fU'e  glad  to  observe  that  the  council 
came  to  a  projier  conclusion,  although  by  the 
narrowest  possible  majority.  We  are  led  to  dra.w 
attention  to  the  matter  here,  as  we  regard  it  as 
one  of  principle,  and  further,  because  we  feel  that 
other  surveyors  may  be  in  danger  of  unjust  treat- 
ment in  regard  to  it. 


Motor  Chars-a-bancs 
and  Petrol. 


An  important  announce- 
ment has  just  been  made  by 
the  Commercial  Mot(jr  Users 
Association  on  the  question  of  the  use  of  petrol 
in  chars-a-bancs.  The  Rapid  Motor  Transport 
Company,  Ijimite-d,  of  Glasgow,  who  are 
members  of  the  association,  were  summoned, 
imder  the  Defence  of  the  Realm  Act,  for  using 
petrol  for  the  pui-pose  of  heating  the  engine  of  a 
cliai--a-banc.  Evidence  was  produced  to  show 
that,  although  petrol  was  used  to  heat  the  engine 
prior  to  the  commencement  of  the  loin,  the  actual 
run  was  made  on  paraffin.  The  Procm-ator  Fiscal 
contended  that  this  came  under  the  Prohibition 
Order,  but  the  sheriff  held  a  contrary  view,  and 
acquitted  tho  accused.  The  Procurator  Fiscal 
immediately  ai)pealed  against  the  decision,  and 
the  association  took  the  necessary  steps  to  support 
its  members,  the  case  being  down  for  heai-ing  before 
the  Justiciary  Court  at  an  early  date,  but  tho 
Procurator  Fiscal  has  now  intimated  that  the 
appeal  will  not  be  proceeded  with.  The  association 
has  been  advised  that  the  appeal  would  not  have 
been  withdrawn  except  on  the  instructions  of 
Crown  Counsel,  and  the  result,  therefore,  in  their 
view,  is  an  authoritative  decision  that  petrol  may 
be  used  for  heating  paraffin  engines  on  chars-a- 
bancs  without  infringing  the  regulations. 
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CHEAP   FUEL   BRIQUETTES. 

By    HERBERT    G.    COALES,   assocm.inst.c.e.,    f.s.i  ,   Eugiueer   and    Surveyor   to    the 
Market    Harborougli    Urban    District    Council. 


The  fact  is  at  length  dawning  upon  the  minds  of 
most  people — though  not  on  all — that  the  country  is 
engaged  in  a  big  war.  Prices  of  food,  clothes,  fuel, 
and  so  forth,  are  much  enhanced  by  reason  of  the 
war  conditions.  At  such  a  time  it  behoves  those  in 
authority — and  for  the  matter  of  that  the  ordinal-^' 
civilian  too — to  make  the  most  of  the  available  supplies 
of  tlie  various  necessities  and  commodities  of  life. 

It  is  proposed  in  this  article  to  deal  with  the  ques- 
tion of  fuel — and  one  side  only  of  this  big  industiy. 
It  is  an  old  string  upon  which  I  wish  to  liarp — viz., 
the  utilisation  of  refuse  as  fuel.  Some  years  ago  I 
went  very  carefully  into  the  matter,  made  many  experi- 
ments, and  carried  out  von-  close  investigations. 
Having  arrived  at  a  satisfactory  conclusion,  I  took  out 
patents  for  a  process,  and  made  known  the  new  fuel, 
whicli  I  called  "  coalesine  fuel."  I  received  yevy 
flattering  comments  fi-om  the  Press,  and  really  quite 
an  interest  was  aroused.  But  wlien  it  came  to  floating 
a  company  to  work  the  patents — that  was  another 
matter!  The  time  was  after  the  speculation  fever  had 
subsided,  and  people  were  not  putting  their  money  in 
English  concerns  to  anything  like  the  e.xtent  they 
had  done  years  before.  Another  mattei-  which  at  the 
time  militated  against  the  prospective  success  of  the 
coalesine  fnel  manufacture  was  the  continual 
mounting  up  of  the  cost  of  gas  residuals — owing  to 
the  great  increase  in  the  use  of  tar  on  the  roads  and 
the  purchase  of  pitch  by  the  Germans. 

To-day,  while  fuel  is  high,  pitch  and  tar  are  low, 
as  the  following  figures  show  ; — 

];x)9.         loij.         i[>u^. 

Crude    tai'        '22s.  .:!.5s.  2ns. 

Pitch 18s.         ."iSs.  Kis. 

Before  here  patting  into  practical  form  the  steps  tn 
be  taken  to  utilise  tlie  waste  products  of  our  honu's 
by  conversion  into  fuel,  I  should  like  to  say  that  I 
have  no  axe  to  grind,  my  patents  liaving  Ix'en  allowed 
to  lapse. 

I  have  always  believed  that  oii<'  gnud  way  to  dis- 
pose of  refuse  is  to  burn  it  iu  the  forui  of  briquettes. 
The  British  |iublic,  hnwe\rr.  wlirii  I  was  linmmering 
away  at  the  invention  years  ;igo,  would  not  risk  the 
initial  cost  of  the  plant,  but  it  occurs  to  mo  that  to- 
day the  matter  may  be  viewed  with  more,  favour,  the 
conditions  I  have  pointed  out  above  obtaining.  Tlu' 
fuel  could  be  made  at  a  cheap  rate,  and  would  show 
a  flattering  comparison  with  the  cost  of  co,!»l.  But  jn 
addition  to  this,  the  putting  of  a  new  fuel  on  llir 
market  would  relieve  the  effects  of  the  shortage  m! 
coal,  and  help  people  to  can-y  on  more  comfortably. 

I  think  the  most  serviceatjle  way  of  presenting  tin- 
proposition,  so  that  public  .nuilinvitios  or  jn-rsons  may 
manufacture  this  coalesino  fui'l,  if  I  hey  so  desire, 
is  to  deal  with  the  matter  unrlor  the  following  heads  : — 

(1)  The  source  of  the  constituents  of  the  briquettes. 

(2)  The  process  of  manufacture  of  the  briquettes, 
(.j)  Grading  the  briquettes. 

(4)  The  cost  of  manufacture  of  the  briquettes. 

SOURCE    OF    THE    CONSTITITENTS    OF    THE    RHIQUETTES. 

It  is  estimated  that  10,000,000  tons  of  ashbin  refuse 
is  produced  annually  in  the  United  Kingdom.  That 
part  which  is  disposed  of  in  refuse  destructors,  at  ,i 
cost  on  an  average  of  between  3s.  and  4s.  a  ton  (if  all 
<nitgoings  are  brought  in),  is  of  course  not  available 
for  briquette  making,  unless  the  destructors  are  dis- 
used ;  but.  the  bulk  of  the  refuse  in  the  country  is 
dumped,  and  has  been  dumped  for  years,  on  waste  land 
— a  system  to  be  deprecated  on  sanitary  and,  in  luy 
opinion,  on  utilitarian  grounds. 

It  is  quite  obvious  then  that  a  very  large  accumu- 
lation of  material  of  calorific  value  is  already  stored 
up  in  the  immediate  neighbourhood  of  towns.  One 
cannot  guess  the  amount,  but  if  2.5  per  cent  of  the 
annual  production  isassumed,  and  this  is  multiplied 
by  the  number  of  years  the  tipping  has  taken  placo, 
it  will  be  seen  that  very  respectable  potential  coal 
mines  are  available  to  be  worked  up  into  briquettes. 
Under  ordinary  conditions  it  would  generally  be  best 
to  leave  the  old  tips  undisturbed,  but  in  war  time 
oveiything  should  hi  put  in  to  con^er^■e  our  coal 
supplies. 


The  ordinary  source,  howeyer,  for  the  briquettes 
would  be  the  ashbin  refuse  fi'eshly  brought  by  the 
scavengers'  carts  to  the  manufacturing  depot.  In  addi- 
tion to  this,  nothing  of  calorific  value  should  be 
wasted — coal-dust,  sawdust,  shavings,  peat,  garden 
refuse,  and  so  forth  should  not  be  overlooked.  We 
really  ought  to  wake  up,  and  utilise  all  our  resources. 

Ashbin  refuse  should  not  be  totally  condemned  as  a 
fuel — as  it  is  by  some — because  it  has  a  low  calorific 
value  ;  at  any  rate,  it  costs  nothing,  and  the  onus  is 
on  the  local  authority  t'l  cart  the  refuse  somewhere. 
.Vs  is  w«ll  known,  irude  ashbin  refuse  will  burn  in  the 
dum|i  if  fed  with  discretion,  while  if  the  fine  ash  is 
screened  out  the  remaining  refuse  will  burn  freely,  and 
with  a  forced  draught  will  produce  steam  in  boilers. 
To  my  own  knowledge  a  swimming-batli  boiler  and  a 
brickyard  works  boiler  were  served  by  refuse  in  this 
way — the  steam  was  forthcoming  all  right,  but  so, 
unfortunately,  were  smells  from  the  shafts!  Hence 
the  necessity  of  putting  the  stuff  into  briquette  form 
and  deodorising  it. 

Thi-  and  pitch  are  two  constituents  of  briquettes, 
Mild,  wliili'  not  <'.\actly  waste  products,  the  prices  of 
I  hem  ,-is  --liown  ;ibove  are  veiy  reasonable — less  than 
the  cost  of  coal. 

Coal  dust  or  smudge,  adde<l  to  the  briquettes, 
enhances  their  heating  value,  and  there  are  old  dumps 
of  this  fuel  at  many  pit  mouths. 

niL     riiOCES.S    OF    manufacture    of    the     RlilQUETTES. 

-\slibin  refuse  cannot  be  briquetted  in  its  crude 
slate.  The  first  operation  therefore  (after  screening 
eiii  the  very  fine  ash)  is  to  pulverise  and  disintegrate 
I  lie  refiiso  to  a  powder  or  fine  material.  There  are 
--everal  maihiues  on  the  market  capable  of  doing  this 
pulverisation.  To  mention  three,  the  Patent  Lighting 
Crusher,  the  Williams  Patent  Crusher,  and  the 
"  Carr  "  Disintegrator.  The  first-named  crusher  has 
been  at  work  at  Southwark  for  many  years. 

The  powdered  refuse  is  heated  and  delivered  to  a 
ste.ain-lieated  revolving  receptacle,  where  it  is  incor- 
porated wifli  a  hot.  mixture  of  pitch  and  tar,  which  is 
run  in  from  a  steam-heated  tank,  measured  quantities 
ol  the  tar  mi.xture  and  the  refuse  being  charged  into 
the  receptacle  intermittently.  The  plastic  mixture  is 
allowed  to  cool  in  a  shallow  pan,  and  is  then  briquetted, 
preferably  in  a  machine  of  the  well-known  Yeadon 
type,  having  a  revolving  mould  plate  and  means  for 
(  oiiipiTssing  the  material  on  both  sides. 

The  incorporation  of  the  tar  and  the  pitch  provide 
the  enriching  ingredients,  the  tar  being  in  addition  a 
deodoriser,  and  the  pitch  an  agglutinate. 

rill-  ceJil  dust  or  smudge  is  added  to  the  powdered 
refuse  l.c  full    tlir  .iddition  of  the  tar  mixture. 

(.KAm.Nci    THE   BRIQUETTES. 

The  i-alorific  value  of  coalesine  fuel  is  easily 
appreciated  when  put  in  the  form  of^a  proposition  as 
follows  :— 

(")  Crude  ashbin  refuse  will  burn  and  make  steam. 

('<)  When  enriched  with  tar  compounds  it  is  neces- 
s.-irily  fortified. 

(' )  When  smudge  or  coal  dust  is  added  it  is  further 
iiujooved. 

('/)  AMieii  half  the  incombustible  material  is  screened 
enl   ;iimI  fliscardcd  the  fuel  approximates  to  coal. 

(')  The  briquette  form  of  the  fuel  lends  itself  to 
combustion  better  than  many  classes  of  coal. 

It  is  evident  from  the  above  that  the  briquettes 
enn  be  graded  at  will,  the  lowest  calorific  kind  being 
a  mixture  of  pulverised  crude  refuse  mixed  with  the 
tar  compounds,  and  the  highest  calorific  kind  being 
a  mixture  of  pulverised  refuse  (after  the  fine  incom- 
bustible ash  has  been  sci-eened  out)  mixed  with  coal 
dust  as  well  as  with  the  tar  compounds. 

The  following  calorific  values  must  be  born©  in  mind 
in  settling  the  grade  of  briquette  required  : — 

One  pound  of  ashbin  refuse  will  evaporate  from 
1  lb.  to  2  lb.  of  water  ;  average  Ij  lb. 

One  pound  of  best  coal  will  evaporate  S  lb.  to  9  lb. 
of  wat<'r. 

One  pound  of  coal  smudge  in  the  form  of  patent 
fuel  will  evaporate  from  8  lb.  to  9  lb.   of  water. 
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One  pound  of  tai-  will  evaporate  11  lb.  of  water. 

Therefore  1  lb.  of  coalesiiie  fuel  w'ill  evaporate 
from  3^  lb.  to  o|  lb.  vf  water,  or  from  33  per  cent 
to  n  per  cent  the  value  of  best  coal  according  to  the 
grade. 

The  incombustible  residue  fi'om  crude  ashbin  I'efuse 
is  3;i  per  cent  (as  against  5  to  10  per  cent  in  coal). 
The  incombustible  rt'sidue  fi"om  coalesine  is  from  10^ 
to  li)  )ier  cent,  according  to  the  grade. 

Some  of  the  coals  sold  to-da.v  seem  to  leave  con- 
siderably moxv  ash  than  in  nomial  times,  and  the  ash 
from  coalesine  fuel  would  not  seem  excessive  in  com- 
parison. 

Unlike  coal  briquettes — I.e..  ordinary  ])atcnl  fuel — 
coalesine  briquettes  burn  with  a  good  flame,  as  their 
composition  includes  substances  of  a  good  inflam- 
mable nature,  and  tlure  is  less  smoke.  In  works 
boilei-s  there  is  practically  no  smoke  or  smell;  in 
fact,  less  than  in  many  coal-fired  boilers,  the  form  of 
the  fuel  inducing  a  good  draught  in  the  interstices 
between  the  briquettes  and  producing  perfect  com- 
bustion. Fires  of  coilesine  fuel  can  be  started  in 
domestic  grates  with  sticks  in  (he  ordinary  way. 
Smoke  can  be  mitigated,  if  it  arises  to  excess,  by 
treating  the  fuel  with  the  various  preparations  now  on 
the  market  for  making  coal  smokeless.  The  fuel  is 
quite  suitable  for  suction  gas  plants  and  for  stoves. 
There  is  nothing  whatever  to  prevent  the  briquettes 
Ijeing  used  witli  coal  if  desired. 

THE     COST     OF     MANVfACTURE    OF     Till:     RUlyUKTTES. 

The  plant  for  dealing  with  10,0(H)  tons  per  annum 
would  cost  round  about  £'2,500,  but  the  class  of 
machines,  the  buildings,  and.  generally  the  type  of 
installation  would  vary  the  cost  considerably.  Impro- 
vised plants  with  careful  scheming  could  be  erected  at 
a  less  cost.  It  is  evident  that  if  only  a  few  shillings 
a  ton  profit  were  made,  the  installation  would  pay  for 
itself  in  a  couple  of  years,  and  the  risk  could  not 
be  great. 

The  cost  of  manufaituring  the  briquettes  would  be 
fiom  4s.  to  9s.  per  ton.  according  to  the  grade,  bring- 
ing in  all  outgoings,  the  comparativ*-  cost  of  pro- 
duction being  only  from  28  per  cent  to  11  per  cent  that 
of  coal.  Therefore  if  the  briquettes  were  sold  at  from 
•5s.  to  lis.  per  ton  they  would  not  be  uneconomical, 
and  would  meet  an  urgent  demand  for  a  cheap  fuel. 
They  would  also  be  in  a  very  convenient  form  for 
liandling  and  storing,  and  quite  free  from  smell. 

In  conclusion,  it. ought  to  be  remembered  that  the 
disposal  of  a  town's  refuse  costs  something  at  present, 
the  saving  of  which  would  be  on  the  credit  side  of  the 
briquette  system  of  di>)iosal,  and  make  it  compara- 
tively still  more  advantage<)us.  ' 

If  we  could  have  a  Fuel  Dictator,  most  likely  he 
wotild  feel  obliged  to  look  at  every  source  of  heat,  not 
overlooking  the  utilisation  of  what  are  misnamed 
'•  waste  "  materials.  Incidentally,  I  should  like  to 
take  such  a  dictator  into  thecountrj-,  and  have  all  the 
fallen  trees,  and  the  unfallen  rotten  tie«^,  and  the 
dangerous  and  useless  trees  brought  into  the  fuel 
supply — of  course,  as  billets,  not  as  briquettt^  !  And 
what  about  peat?  But  that  is  another  fuel  "side- 
line" outside  the  .scope  of  these  notes.  The  question 
under  discussion  is.  Are  we  to  have  briquettes  from' 
ashbin  refuse ' 


CHEPSTOW  WATERWORKS  SCH[ME. 


The  e.xen-ioii  oi  tin-  works  ot  tlo'  (.'lieii.-tow  Water 
Company  has  become  necessary  in  consequence  of  the 
construction  of  a  new  .shipbuilding  yard  by  the 
Standard  Sh  pbuilding  Company,  the  effect  of  which, 
it  is  calculated,  will  be  to  increase  the  population  from 
0.500  to  20,00(1.  Soiuf-  time  ago  the  Chepstow  Urban 
District  Council  were  notified  by  the  water  company 
of  thoir  piopo.-ed  scheme,  and  the  statutory  notice  has 
since  been  given  of  their  intention  to  apply  to  Parl.a- 
nient  for  authority  to  extend  their  undertaking.  The 
works  ;-ontemplated  are  of  an  extensive  character, 
involving  the  laying  of  lines  of  pipes,  and  the  con- 
struction of  collecting.'  and  service  rer^ervoirs,  rising 
main,  collecting  chaiiibers,  and  water  tower.  The 
engineer  for  the  Bill  i-  iMr.  Percy  Griffith,  m-inptce., 
of  20  Victoria-street,   Westminster,   S.W. 


New  Motor  'Buses  for  Lancaster.— At  a  meeting  on 
Wedn<>day  of  the  Lancaster  Town  Council  it  was 
decided  to  seek  borrowing  powers  for  the  purchase  of 
new  motor  'buses,  erection  of  plant,  and  contingencies. 


LONDON  WATER. 


A  NEW  FORM  OF   TREATMENT. 

"  Of  jcieutific  interest  and  great  ])i:ictical  impoit- 
anee  "  is  the  view  of  the  Water  Examination  Com- 
mittee of  the  Metropolilaii  Water  Board  with  regard 
to  the  twelfth  report  of  their  director.  Dr.  A.  C. 
Houston.  The  report  deals  with  five  subjects — oircu- 
lat.on  of  water,  water  microbes,  leather  baciUu.s,  steri- 
lisation and  resistance  to  filtration— and  at  the  m'Wting 
of  the  buard  on  Friday  last  the  committee  presented 
the  following  epitome  of  its  contents:  — 

CIRCULATION   OF  WATER. 

The  results  seem  to  show  that  even  in  cases  where 
the  relative- positions  of  "  iijlet  "  to  "outlet"  in  a 
reservoii  are  possibly  open  to  some  criticism,  the 
water  at  the  "  outlet  "  does  not  differ  markedly  in 
bacteriological  quality  from  the  water  in  other  parts 
of  the  reservoir.  It  is  suggested  that  this  result  is 
|)robal)ly  due  to  the  improvement  effected  by  storage 
Ijeing  more  rapid  in  the  earlier  Uian  in  the  later  stages, 
and  al.so  to  the  constant  intermingling  of  the  water 
throughout  the  reservoir.  The  results,  however,  do 
iiot  lu.mt  to  the  choice  of  position  of  "  inlets  "  and 
"  outlets  "  in  reservoirs  generally  being  a  matter  of 
small  importance. 

NOTE    ON    ■'  WATER   MICROBES." 

The  director  c(msiders  that  the  foundation  for  a 
study  of  specifically  infected  waters  should  be  based 
on  accurate  knowledge  of  the  bacteria  in  water  not 
contaminated  wntli  the  specific  microbes  of  water- 
..or,.e  a-.seasp.  He  shows,  on  a  comprehensive  basis, 
'hat  tiiere  are  very  lew  microbe?  in  the  Metropolitan 
water  supply  liable  to  he  mistaken  (even  provisionally) 
for  the  cholera, Vibrio,  owing  to  their  giving  the  so- 
called  cholera  red  reaction,  and  that  these  few  bac- 
teria can,  by  the  application  of  suitable  tests,  be 
readily  difterentiated  from  this  pathogenic  microbe. 

LEATHER    BACILLUS. 

All  interesting  description  is  given  of  a  coli-like 
m  crobe,  which  has  been  called  "  Leather  Bacillus." 
owing  to  its  affinity  for  leather.  It  appears  to  be  the 
case  that  leather  "  washers  "  occasionally  get  into 
what  is  termed  a  "  susceptible  "  condition,  which  is 
))robably  a  state  associated  with  age  and  decomposi- 
tion. Under  these  conditions,  it  seems  that  certain 
microbes  can  live  and  multiply  on  the  leather  almost 
indefinitely.  Fortunately,  the  experimental  evidence 
adduced  in  the  report  is  clearly  against  pathogenic 
m  crobe?  being  able  to  multiply  when  brought  into 
relation  with  "  susceptible  "  washers.  It  is  not  sug- 
gested that  leather  washers  should  be  abandoned,  but 
only  that  care  should  be  exercised  in  interpreting  the 
results  ,it  samples  collected  from  taps. 

STEEILISATXON. 

The  director  was  the  first  person  to  sterilise  a  water 
supply  (Lincoln,  1905),  the  Chicago  experiments  fol- 
lowing some  three  years  later.  Since  1905  our  know- 
ledge of  the  subject  has  increased  enormously,  and 
in  the  Uaited  States  sterilisation  treatment  is  now 
so  extensively  adopted  as  almost  to  be  the  rule  rather 
than  the  except 'on,  as  is  .still  the  case  in  this  country. 

Special  attention  is  directed  to  Part  II.  of  the  steri- 
lisation report,  in  which  Dr.  Houston  de.~cribes  a  form 
of  treatment  which,  with  the  co-operation  of  the  engi- 
neering department,  has  been  most  succesigfuHy 
applied  to  the  water  of  the  river  Thames  at  Staines 
(and  also  at  Hampton).  Briefly  stated,  the  treatmeui 
consists  in  adding,  at  a  cost  of  about  3s.  per  1,000,000 
gallons,  a  substance  to  the  water  which,  in  the  dose 
employed,  is  absolutely  innocuous  The  effect  of  such 
treatment  is  to  render  the  water  safer  than  if  it  had 
first  been  pumped  into  the,  Staines  reservoirs,  and 
stored  there  for  one  or  more  months.  As  the  cost  of 
pumping  1,000,000  gallons  into  the  Staines  reservoirs 
is  about  13s.,  and  this  treatment  does  away  with  the 
necessity  for  pumping,  the  saving  during  the  months 
of  June  to  September  has  been  considerably  over 
£3,000.  During  the  winter  months  it  will  only  be  pos- 
sible to  carry  out  the  treatment  intermittently,  owing 
to  floods,  but  whenever  it  can  be  practised  it  means  a 
saving  of  over  £30  a  day.  It  needs  to  be  rem.embered 
that  the  saving  has  not  been  effected  to  the  detriment 
of  the  consumers.  On  the  contrary.  Dr.  Houston 
deliberately  .states  that  the  water,  as  pumped  to  the 
ccnsumers,  has  been  even  safer,  as  judged  by  the  tests 
employed,  than  is  usual,  and  free  from  any  smell, 
taste,  or  noxious  ingredient.  The  success  of  the 
treatment  suggests  the  possibility  of  its  being  extended 
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to  ttorks  wliere  storage  is  deficient  and  filtration  too 
rapid,  thereby  saving  projected  future  heavy  capital 
expenditure  on  storage  reservoirs  and  sand  filters. 
The  treatment  has  been  experimental  and  conducted 
as  a  war  expedient.  At  this  stage  we  do  not  press  for 
its  formal  adoption  as  an  estahlished  waterworks  pro- 
cedure by  t!ie  board.  If  experience  clearly  shows  that 
its  routine  u.se,  even  in  post-war  day.s,  is  to  the  advan- 
tages of  the  community,  the  Ixiard  will  doubtless 
empower  the  committees  concerned  tc  continue  the 
treatment  so  long  as  they  are  satisfied  as  to  its 
desirability. 

We  placed  on  record  our  high  appreciation  of  the 
eminently  sucxiessful  work  of  Dr.  Houston  and  his 
staff  in  devising  and  cari-ying  out  the  onerous  duties 
a.^sociated  with  so  important  an  experiment,  fraught 
with  results  of  great  scientific  and  economical  value. 

BESISTANCB  TO   EILTKATION. 

The  working  co.st  of  filtration  is  largely  due  to  the 
necessity  of  periodically  cleaning  the  sand  filters.  The 
life  of  a  filter-bed  is  chiefly  governed  by  the  nature 
and  amount  of  the  suspended  matters  m  the  pre- 
filtration  waters..  A  study  of  the  suspended  matters 
is  moie  than  a  matter  of  mere  scientific  importance, 
and  may  conduce  to  more  efficient  and  economical 
working  of  the  filtration  system.  The  fa^ts  presented 
in  this  section  of  the  report  are  full  of  intexest,  botii 
from  a  practical  and  scientific  point  of  view. 


LIVERPOOL  SEWER  CONTRACT. 


THE  CORPORATION  v.  W.  MUIRHEAD  &  CO.,  LIMITED. 

In  the  Chancery  Division  on  ilonday  week,  3Ii-. 
Justice  Petersen  had  before  him  the  action  of  the 
Liverpool  Oorporatinn  v.  11'.  Muirhfod  <£■  Co.,  Limited, 
relating  to  a  dispute  between  the  parties  as  to  the 
con.struction  of  a  sewer  in  Liverpool,  which  was  to  be 
made  by  the  defendants  for  the  city  council. 

Mr.  Jlaugham,  k.c.  and  Mr.  Courthorpe  Wilson 
appeared  for  the  corporation,  and  the  defendants  were 
represented  ))y  ^Ir.  Walter,  k.c,  and  Mr.  Gover. 

iMr.  Maugham,  who  contended  that  the  onus  was  on 
the  defendants  to  prove  their  case,  said  (the  Liverjiool 
Pos/  reports)  the  action  related  to  a  contract  in 
writing  dated  August  10,  1914,  under  which  the 
defendants  were  to  construct  a  sewer  in  Liverpool, 
which  was  to  connect  two  sewers,  one  of  wliich  had 
teen  recently  constructed  by  the  corporation  itself, 
and  the  other  wliich  had  been  in  existence  lor  a  very 
long  time,  and  ran  fi-om  the  western  end  of  the  sewer. 
The  defendants  tendered  for  the  work,  and  their  tender 
for  £17,432  was  accepted.  The  contract  of  August  lOtli 
provided  that  the  work  should  be  completed  within 
fourteen  months.  All  disputes  should  be  referred  to 
arbitration,  but  the  work  should  be  done'  under  the 
supervision  of  Mr.  J.  A.  Brodie,  or  such  other  engineer 
as  the  corporation  should  appoint. 

Clause  45  provided  that  if  in  the  opinion  of  the 
engineer  the  work  was  not  carried  out  by  the  con- 
tractors with  due  diligence,  so  as  to  enable  the  work 
to  be  completed  in  the  time  specified,  the  corporation 
might,  by  notice  in  writing  under  the  hand  of  its  town 
clerk,  terminate  the  contract,  and  enter  upon  and 
complete  the  work,  using  all  plant  and  machinery  on 
the  works  for  that  purpose-  , 

There  was  a  provision  for  paying  the  contractors  for 
the  value  of  the  work  already  done  in  the  event  of  the 
corporation  determining  the  contract,  but  the  amount 
due  was  to  be  held  b.y  the  corporation  without  interest 
for  a  period  of  twelve  months  after  the  completion  of 
the  w'ork. 

On  .July  22nd  Mr.  J.  A.  Brodie  issued  a  certificate 
that  ihe  contractors  had  not  proceeded  with  such  dili- 
gence as  would  have  enabled  the  works  to  be  completed 
by  the  time  specified,  and  on  the  same  day,  after  the 
certificate  had  been  given,  the  corporation,  by  notice 
in  writing,  determined  the  contracrt.  Notice  was  duly 
served  on  the  defendants  on  July  23rd,  and  on  the 
tame  day  the  defendants  sent  a  telegram  threatening 
to  resist  any  attempt  to  enter  on  or  take  possession 
of  the  works.  The  real  question  the  court  had  to  try 
was  whether,  under  the  terms  of  the  contract,  the 
plaintiffs  w-ere  justified  in  putting  an  end  to  it. 

Mr.  Walter  accepted  the  onus  of  opening  the  case, 
.'snd  said  shortly  the  defendants'  contention  was  that 
very  serious  disputes  arose  between  the  parties  during 
the  months  of  February,  June,  and  July,  1915.  Those 
disputes  were  to  be  referred  to  arbitration,  but  the 
corporation  subsequently  said  a>-bitration  was  prema- 
ture. Then  while  such  disputes  were  still  pending 
they  acted  under  clause  45.    The  defendants  counter- 


claimed  for  damages,  tut  that  did  not  come  before  the 
court  at  present,  but  would  wait  until  the  point  in  the 
action  was  decided.  The  work  to  be  done  consisted  of 
making  a  sewer  3,300  yds.,  joining  up  the  existing 
sewers.  Counsel  dealt  with  the  correspondence,  show- 
ing that  Messrs.  Muirhead  discovered  water  in  the 
rock  through  which  the  tunnel  had  to  be  dri/en,  and 
were  working  under  a  head  of  water  of  between  40  ft. 
and  .50  ft.  The  corporation  denied  any  responsibility, 
but  informed  the  defendants  that  if  they  had  any  com- 
plaint to  formulate  it  in  writing,  so  that  it  could  be 
referred  to  arbitration.  There  could  be  no  question 
that  the  corporation  had  kept  them  at  arm's  length 
with  regard  to  arbitration,  but  had  chosen  to  act  upon 
a  certdflcate  which  was  not  in  accordance  with  the 
terms  of  the  contract;  that  was  the  issue  between  the 
I^aities,  and  in  that  he  submitt.&d  they  were  wrong. 
On  the  authorities  they  were  not  entitled  to  act  on  the 
certificate  the  very  next  day  as  they  had  done.  Counsel 
contended  that  the  contract  provided  for  an  award 
under  the  Arbitration  Act.  which  could  be  tested  in  a 
l)roper  manner.  The  issue  between  the  parties  was 
whether  the  certificate  was  a  certificate  imder  clause 
15  of  the  contract  or  an  award,  and,  secondly,  if  it  was 
merely  a  certificate,  was  it  final  and  binding  upon  the 
parties  ? 

The  evidence  engaged  the  attention  of  the  court 
during  the  remainder  of  the  week,  and  on  Monday 
last  a  consultation  took  place  between  the  parties  out 
of  court. 

Mr.  Walter,  k.c,  representing  the  defendants,  said 
terms  had  been  come  to  by  which  there  would  be  a 
declaration  and  injunction  as  asked  for  in  the  state- 
ment of  claim,  with  costs,  and  the  defendants'  counter- 
claim would  be  dismissed  with  costs.  There  would  be 
a  complete  withdrawal  of  all  charges  of  misrepresen- 
tation, all  claams  under  the  contract  would  be  aban- 
doned, and  the  securities  W'ould  be*  released.  The 
plaintiffs  were  to  retain  the  plant  and  materials  which 
they  had  taken  possession  of,  and  were  to  pay  to  the 
defendants  the  sum  of  £2,500,  which  was  the  balance 
due  after  crediting  the  plaintiffs  with  £2,000,  the 
amount  at  which  the  costs  had  been  agreed,  and  an 
agreed  sum  for  damages.  It  had  been  suggested  that 
it  might  be  thought  that  there  was  some  charge  against 
Mr.  Brodie,  the  corporation's  engineer,  and  he  desired 
to  say  no  such  char.ge  was  ever  made,  nor  was  such  a 
charge  ever  intended. 

Mr.  Maugham,  K.c,  on  behalf  of  the  Corporation  of 
]jiver;)ool,  desired  to  say  that  if  the  case  had  gone  on 
he  should  iiave  called  a  number  of  very  eminent  engi- 
neers, including  Sir  Manrice  Fitzinaurice,  whose  evi- 
dence, he  thought,  would  have  siitisfied  his  lordship 
that  this  contract  was  one  that  could  have  been  carried 
out.  He  desired  to  make  the  statement,  as  it  might 
appear  that  there  was  some  reflection  on  the  corpora- 
tion in  putting  an  end  to  the  contract  as  they  had 
done. 

His  Lordship  expressed  his  satisfaction  that  the 
parties  had  been  able  to  arrive  at  a  settlement,  and 
made  an. order  in  accordance  with  the  terms  iigreed 
upon. 


REFUSE  COLLECTION  AND  DISPOSAL  IN  BELFAST. 


In  the  city  of  Belfast  there  are  about  82,550  hou.ses. 
Of  these  56,847  have  been  provided  with  galvanised 
bins  (corporation  bins,  50,248,  and  private  bins,  6,599) 
for  the  reception  of  house  refuse,  and  about  2,000  have 
other  movable  receptacles  and  23,703  have  ashpits. 

The  refuse  is  removed  from  the  houses  supplied  with 
bins  at  least  once,  a  fortnight,  and  in  son>e  cases 
weekly.  From  those  which  have  a.-hp:ts  a  period  of 
from  six  to  eight  weeks  elap.ses  between  the  cleansings, 
while  the 'refuse  from  the  central  and  business  portions 
ol  the  city  is  removed  daily. 

In  the  annual  report  of  the  medical  superintendent 
of  health.  Dr.  H.  W.  Bailie,  it  is  stated  that  the 
number  of  cleansings  of  ashpits  and  ashbins  was 
2,394,901.  and  the  number  of  loads  removed  during  the 
year  88,278. 

The  average  cost  of  each  cleansing  of  each  ash]iit 
or  ashbin  was  2d.,  and  that  of- the  removal  and  di.s- 
posal  of  refuse  per  load,  4s.  lid. 

During  the  twelve  months  under  review  16,035  loads 
of  refuse  were  burned  in  the  destructor,  at  an  average 
cost  of  2s.  8d.  per  load. 


institution  of  Civil  Engineers.-^At  next  Tuesday's 
meeting  of  this  body,  Mr.  F.  M.  Crosthwaite, 
M.iNST.c.E.,  will  submit  for  discussion  a  paper 
entitled  "Experiments  on  Eai-th  Pressures." 
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The  Use  and  Waste  of  Water. 

CALCUTTA'S   HIGH   CONSUMPTION. 

By    G.    B.    WILLIAMS,    Sanitary   Engineer,    Bengal 


In  the  foMOMring  note,  prepared  -for  the  informcition  of  a  sub-committee  of  the  Calcutta  Corpora- 
tion appointed  to  consider  the  question,  Mr.  Williams  makes  the  startling  assertion  that  the  amount 
of  water  wasted  in  the  city  is  proportionately  as  great  as,  if  not  greater  than,  that  in  any  other 
town   in   the  world -a  few  American   cities  excepted.] 


In  discussing  the  question  of  the  use  and  waste  of 
water  in  Indian  oities  .1  .  have  frequently  had 
to  refer  to  a  fallacious  idea  prevalent,  that,  because 
in  cejtam  Euroisean  and  American  towns  the  con- 
sumption of  water  jier  Iiead  reaches  a  high  figure,  and 
tiese  towns  are  many  of  tliem  situated  in  temperate 
climates,  therefore  an  even  higher  consumption  per 
liead  is  permissible  in  the  towns  in  this  country, 
which  suffers  from  a  tropical  climate,  and  in  which 
people  may  tlierefore  be  expected  to  use  more  water 
for  bathing  and  drinking. 

Comparisons  with  the  consumption  of  water  in 
England  or  America  are  entirely  misleading  unless  it 
is  understood  that  the  conditions  in  India  with  regard 
io  water  supply  are  fundamentally  different  from 
those  in  the  former  countries.  That  this  is  so  will  be 
ea-iily  appreciated,  if  tlie  way  in  which  filtered  water 
is  distriljuted  and  llie  purposes  for  which  it  is  used  in 
an  English  town  are  briefly  considered. 

MISLE.\DIXG    COMPARISONS. 

In  the  first  place,  of  the  water  supplied  to  the  latter, 
a  considerable  portion,  .-iometimes  a  third  or  even  one- 
half,  is  supplied  for  trade  purposes.  In  Calcutta  very 
little  water  is  used  for  trade.  The  large  jute  nulls  and 
other  manufactories  around  Calcutta  have  their  own 
water  supply  plants.  If  the  Calcutta  Corporation 
supplied  water  to  all  the  jute  mills,  cotton  mills,  paper 
mills,  engineering  shops.  &c.,  in  the  neighbourhood 
for  every  purpose  lor  which  they  require  it,  the  in- 
crease in  the  total  water  consumed  would  lie  very 
great.  But  this  is  the  position  of  an  English  manu- 
facturing municipality,  except  that  in  many  such 
towns  the  consumption  for  trade  purposes  is  proi)or- 
tionately  much  greater  than  it  would  be  in  Calcutta. 
'  Secondly,  the  wat+^r  supplied  in  England  is  for  every 
purpose,  road  watering,  garden  watering,  sewer  flush- 
ing, public  conveniences,  private  water-closets,  as  well 
as  ordinary  domestic  u-e.  For  all  the  formsr  in  Cal- 
cutta there  is  an  ample  unfiltered  water  supply, 
amounting  to  about  25  gallons  per  head. 

Thirdly,  in  all  Bengal  towns  (although  less  in  Cal- 
cutta than  in  other  p!ace.s)  a  considerable  number  of 
the  inhabitants  bathe  in  tanks  and  rivers,  and  do  not 
lequire  much  filtered  water  for  ablutionary  purposes. 
It  is  not  necessary  to  discuss  here  whether  or  not 
bathing  in  tanks  is  a  practice  which  is  a  desirable  one 
from  a  sanitary  point  of  vieyf;  it  is  sufficient  to  sfiy 
that  it  is  quite  certain  that,  so  long  as  there  are  mune- 
rous  tanks  in  and  around  the  towns  in  this  country, 
people  will  continue  to  bathe  in  them.  In  most 
English  towns,  except  those  on  the  sea  coast,  there  is 
no  possibility  of  batliing  except  in  water  from  the 
public  water  supply,  and  in  any  case  a  person  who 
bathed  in  the  sea  or  in  a  river  in  England,  except  in 
summer  time,  would  require  to  possess  a  very  hardy 
constitution. 

Fourthly,  the  loss  from  leakage  of  mains  should  be 
greater  in-  English  towns  than  in  Indian,  becau.se  the 
ordinary  pressure  in  the  former  is  usually  consider- 
ably higher  than  in  the  latter  country,  and  also 
l>6cau?e  the  length  of  distributing  pipes  for  a  given 
population  is  generally  greater  in  England  than  it 
woiiid  be  in  India.  As  this  is  not  always  appreciated 
even  Vjy  Indian  waterworks  engineers,  I  may  mention 
that  an  average  number  of  persons  per  mile  of  dis- 
tributing pipe  in  an  English  town  is  somewhere  from 
500  to  ]  ,000.  This  may  be  compared  wilh  the  following 
figures  for  some  of  the  towns  in  Bengal.  In  Howrah 
the- average  population  per  mUe  of  distributing  pipe  is 
about  2,300;  in  Dacca,  2.800;  in  Mymensingh,  2,2f)0;  in 
Burdwan,  1,800;  and  in  Darjeeiing,  1,000.  The  popula- 
tion per  mile  of  filtered  water  distribution  piping  in 
Calcutta  is  nearly  2.500.  A  leakage  of  half  a  gallon 
per  foot  of  distributing  pijje  per  day — a  reasonable 
amount  to  expect — would  be  5  gallon.s  per  head  in  an 
English  town.  In  an  Indiati  town  the  same  rate  of 
leakage  would  in  most  cases  repre.?ent  (inly  about  1 
gallon  per  head  of  population. 

nlSTBIBUTION. 

The    most   imr>'>'-'-int   diff^rfnce.   howevir,    i^   in   the 


way  the  watei'  is  distributed  to  the  consumers.  This 
will  be  understood  from  a  comparison  between  Cal- 
cutta and  London.  The  total  number  of  consumers  in 
the  area  supplied  hy  the  iMetropolitan  Water  Board 
ar-e  6,721,207.  The  number  of  separate  ser'/ices  arj 
1,121,400,  or  about  1  to  every  6  of  the  population.  The 
number  of  house  connections  in  Calcutta  are  33,221, 
or  about  1  to  every  27  of  the  population. 

In  the  London  area  every  house  has  a  separate  con- 
nection ;  there  are  no  outside  standposts  and  taps. 
In  Calcutta  a  large  number  of  the  inhabitants  get 
their  supply  from  outside  standposts  in  streets  or 
yards.  These  people  do  not  draw  more  than  an  aver- 
age of  from  5  to  6  gallons  per  head  from  the  stand- 
I.icsts,  whereas  in  many  house  connections  the  con- 
sumption per  head  is  ten  times  as  much  or  more.  If 
the  Calcutta  house  connections  were  in  till  J  same  pro- 
Ijortion  to  the  inhabitants  as  they  are  in  London,  and 
no  more  restrictions  were  imposed  on  wa.ste>  than  at 
present,  it  may  be  safely  said  that  the  consumption 
would  be  well  on  towards  an  average  of  100  gallons 
per  head. 

In  the  London  area  the  average  daily  supply  is 
about  36  gallons  per  head.  When  it  is  considered 
that  in  this  is  included  the  water  used  for  trade  pur- 
Iioses,  for  watering  streets,  watering  gardens  and 
parks,  flushing  drains,  for  private  water-closets  in 
almost  every  house,  and  tliat  the  water  is  turned  on 
constantly  day  and  night  at  a. pressure  sufficient  to 
reach  the  highest  buildings  in  London,  it  will  be  seen 
how  small  this  amount  is  comi^ared  with  the,  figure  of 
about  40  gallons  per  head  for  domestic  purposes  only, 
which  is  at  present  being  pumped  into  Calcutta. 

REQtjmEMENTS    OF    TROPICAL    CITIES. 

The  unsoundness  of  the  proposition  that  a  tropical 
city  necessarily  requires  much  more  water  than  a  city 
in  a  temperate  climate  is  shown  by  the  case  of  Cairo. 
There  we  have  the  example  of  a  city  of  about  650,001) 
inhabitants  situated  in  one  of  the  hottest  and  driest 
climates  in  the  world.  <ontaining  a  large  number  of 
big  modern  hotels,  which  are  crowded  with  visitors 
for  part  of  the  year.  The  average  annual  rainfall  in 
Cairo  is  less  than  an  inch — about  one-sixtieth  part  of 
the  Calcutta  rainfall.  The  average  daily  consumption 
of  -water  in  Cairo  during  the  last  year  for  which  I 
l-.ave  the  figures  was  about  11,340,000  gallons,  or  about 
17i  gallons  per  head. 

Before  I  leave  this  aspect  of  the  question  I  may  refer 
to  the  examples  of  the  American  cities,  which,  are 
often  quoted.  It  is  true  that  in  some  American  towns 
prodigious  quantities  of  water  are  wasted.  Pre- 
sumably these  cities  are  rich  enough  to  afford  it.  In 
connection  with  the  water  supply  of  American  towns 
it  must,  however,  be  remembered  that  the  American 
gallon  IS  only  four-fifths  of  the  imperial  gallon,  and  so 
all  figures  for  per  capita  supplies  must  be  reduced  in 
that  portion.  America  also  affords  examples  of  the 
reduction  in  consumption  effected  by  metering  house- 
connections.  I  can  find  records  of  three  large  towns 
which  have  from  90  to  100  per  cent  of  the  connections 
metered.  These  are  the  following,  with  the  per  capita 
consumption  reduced  to  English  gallons  in  each  : — 

Worcester :  Population,  118,000 ;  consumption, 
•")6  gallons  jjer  head. 

Fall  River:  Population,  104,000;  consumption, 
3.3  gallons  per  head. 

Atlanta:  Population,  90,000;  consumption,  53 
gallons  per  head. 

These  figures  are,  of  course,  high,  and  it  appears 
that  even  in  these  towns  there  is  a  quantity  of  from 
20  to  40  per  cent  of  the  water  wasted,  or  at  all  events 
unaccounted  for,  but  the  consumption  is  very  moderates 
compared  with  the  following  towns,  in  which  the 
private  connections  are  unmetered  :■ — 

Chicago  165  gallons  per  head. 

Philadelphia  ; 189       •  ,, 

Buffalo  265 

The«e  latt«-r  fi'.'nres  sliow  the  apiialling  extravagance 
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that  is  possible  in  a  water  supply  wliere  there  is  no 
attempt  to  limit  the  consumption. 

AX    ECOXOMIC    QUESTIOX.- 

In  the  end  the  qaestion  of  the  quantity  of  water 
supplied  is  an  econoinie  one.  Communities  obviously 
L-anuot  take  more  \\^ater  than  they  can  afford  to  pay 
for.  In  this  respect  the  European  municipalities  have 
a  considerable  advantage  over  Indian  ones.  The  rate- 
able value  of  most  English  towns  is  between  £4  and 
L(i  per  head  of  the  population.  The  rateable  value 
of  the  TiOndon  Water  Board  area  is  .tS'S-S  per  head. 
'I'lie  rateable  value  of  Bengal  mofussil  towns  averages 
about  Rs.l7  per  head.  In  some  of  the  mill  towns  on 
the  Ilooghly  it  is  less  than  Rs.lO  per  head.  The 
highest  rateable  values  are  at  Kurseong  and  Dar- 
jeeling,  where 'the  figures'  are  a  little  under  Rs.oO  per 
head.  The  annual  rateable  value  of  Calcutta  in  1915 
was  Rs.4,l(',r)9,830,  the  population  being  in  round 
figures  900,000.  This  gives  an  average  rateable  value 
per  head  of  about  Rs.4i).,  In  other  wards,  the  rateable 
value  per  head  of  an  ordinary  English  town  is  more 
than  four  times  that  of  an  ordinary  Bengal  town,  and 
the  rateable  value  per  liead  of  the  London  area  is 
nearly  two  and  three-quarter  times  that  in  Calcutta. 

It  is  clear  that,  even  allowing  for  the  fact  that 
waterworks  cost  somewhat  more  to  construct  and  main- 
tain in  England  than  in  India,  the  average  English 
town  can  afford  to  give  two  or  three  times  as  much 
water  per  head  as  a  town  in  this  country  for  the  same 
])ercentage  of  rates.  I  have  no  figures  for  the  rate- 
able value  of  American  towns,  but  have  no  doubt  that 
it  is  much  greater  per  head  of  population  than  in 
EnglaiifL  Tin-  '^vi-ii  wenlth  of  the  American  towns 
possibh  ;i.vninii-  f^M  I  In- -infliffeiTiicc  in  thai  rdiuiti} 
to  thr  ■A.n-i  »:iMr,l  111  vniuc  of  tlu'  lar,^.'  nll.s. 
I.KAKAOB    FROM    MAINS. 

All  .liiiii  li:i^  iicen  made  to  show  thai  ol  the  wahr 
wasted  111  (';ili  iitia  a  very  large  portion  is  ivpresentcil 
by  the  leakage  iio'm  the  mains.  The  figures  given  fur 
the  waste  appear,  however,  to  me  on  the  face  of  them 
to  be  quite  incredible.  It  is  stated  that  the  water  lost 
by  leakage  in  distribution  pipes  inside  the  waste-water 
districts  is  80,500  gallons  per  hour,  or  1,932,000  gallons 
per  day.  The  loni^'th  of  mains  within  these  districts 
i-i  300  miles,  ^n  thi^  wnr^vs  out  to  a  leakage  of  about 
I), .500  gallons  jn  i  iinl^  [jer  twenty-four  hours.  On  tlie 
other  hand,  the  leakage  on  the  trunk  mains  is  given 
as  5,147,71(3  gallons  per  day,  which,  in  a  lengtli  of 
()3  miles,  is  about  80,000  gallons  per  iiiih'.  ' 

Tliis     Figure    is    aliMiIuldy    |.iv|.usiri,.us,    and     could 

\vi  ic  running 
.'s  or  througli 
■go  discliargcs 
airface    or     Ij>- 


out  at  sfvoral  points  ihinugh  \i\\r,r  iii.l 
wa.shout  valves  left  open.  Any  sui  h  la 
would  cer-tainly  show  either  on  the  ■ 
apparent  in  the  sewers.  .   .  . 

We  may,  I  think,  at  the  outside  put  tiie  waste  by 
'  leakage  from  the  trunk  mains  at  double  the 'rate  jier 
mile  on  the  branch  mains  (in  fact  the  rate  is  likely 
to  be  less),  that  is  13,000  gallons'  per  mile,  which 
would  make  the  total  loss  per  day  from  all  the  mains 
in  Calcutta  2,800,000,  or,  say,  3,000,000  gallons  per 
day. 

INEQUALITY     OF     DISTRJBUTtOX. 

Although  the  quantity  registered  in  the  waste-water 
meters  is  certainly  considerably  under  the  mark,  the 
figures  give  us  a  fairly  accurate  idea  as  to  the  ratios 
between  the  rates  of  consumption  in  different  parts 
of  Calcutta,  and,  taking  the  records  as  they  stand,  the 
first  thing  that  strikes  one  is  the  great  inequality  of 
the  distribution  of  water  in  the  city.  This  is,  in  fact, 
precisely  wliat  one  would  expect.  Only  a  certain 
number  of  the  inhabitants  live  in  pucca  houses,  wliich 
are  supplied  with  water  through  private  connections, 
and  the  rest  live  in  huts,  which  cannot  be  so  supplied, 
and  have  therefore  to  go  to  standposts  in  the  street 
for  theii-  water. 

I  have  proved  in  many  places  that  the  people  who 
get  their  supplies  in  this  fashion  do  not  draw  more 
than  an  average  of  5  or  6  gallons  per  head  per  day. 
In  Calcutta  there  are  2,792  standposts,  and,  pre- 
sumably, at  least  a  third  of  the  population  get  their 
water  from  these.  It  may  safely  be  said  tliat  these 
300,000  ))ersons  do  not  consume  altogether  more  than 
3,000,000  gallons  per  d.iy,  even  including  water  wasted 
from  standposts  and  used  by  tliem  in  public  bathing 
places.  If  300,000  persons  take  3,000,000  gallons  per 
diy,  it  follcnvs  that,  even  taking  the  waste-water  meter 
figures  as  correct,  600,000  persons  must  take  about 
25,500,000  gallon;-  per  day,  or  an  average  of  42^  gallons 
per  head  per  day."  This  assumption  is  confirmed  by 
th«  waste-water  meter  records  for  the  separate  dis- 
tricts. It  appears  from. these  that  altogether  about 
340,000  person;    hvo  in   district':;  in  -which    the    con- 


sumption averages  more  than  35  gallons  per  head,  and 
that  in  these  districts  the  total  quantity  consumed  is- 
16,600,000  gallons  per  day,  or  about  49  gallons  per 
head.  In  the  remaining  districts  the  total  consumption 
recorded  by  the  meters  is  somewhat  over  12,000,000 
gallons  per  dav.  or  about  21  gallons  per  head  for 
.560,000  persons. 

There  is,  in  fact,  no  duubl  wliatevcr  that  the  really 
s<;<,rious  waste  is  confined  to  a  minority  of  the  com- 
munity, and  that  a  large  proportion  of  the  inhabitants 
of  Calcutta  consume  only  a  moderate  quantity  of  water 
per  head.  It  does  not  necessarily  follow  that  any  par- 
ticular virtue  attaches  to  these  latter  in  this  respect. 
Many  of  tliem  do  not  waste  water,  because  they  have 
no  opportimity  of  doing  sti.  Water  is  not  likely  to  be 
very  seriously  wasted  through  street  standposts  so  long 
as  they  are  in  order  and  not  tampered  with.  Unless 
a  tap  leaks  seriously,  or  can  be  wedged  open,  it  requires 
ti>  be  held  open  for  the  water  to  flow  at  all.  No  one 
is  likely  to  go  to  this  trouble  for  the  sake  of  watch- 
ing water  run  away  to  waste,  and  even  a  bath  taken 
under  a  standpost  in  such  circumstances  would  pro- 
bably not  take  more  than  a  veiy  few  gallons. 

A  reason  for  the  unequal  distribution  of  water  in 
Calcutta  has  been  suggested  in  the  difference  in 
pressure  in  different  parts  of  the  city.  Undoubtedly, 
this  has  its  effect,  but  it  is  really  more  in  affording 
greater  opportunity  of  wasting  water  in  places  where 
pressure  is  liigher  than  in  restricting  the  legitimate 
consumption  in  the  areas  of  low  pressure.  From  the 
table  of  pressures  in  various  parts  of  Calcutta,  it 
appears  that  in  only  comparatively  few  places  the  head 
of  water  is  insufficient  to  reach  the  second  floor  of  an 
ordinary  sized  house  during  some  parts  of  the  day, 
and  there  are  not  a  large  number  of  houses  in  the  out- 
skirts of  Calcutta  which  are  more  than  two  storeys 
high.  Apart  from  the  increase  in  consumption  that 
lesults  from  water  being  delivered  to  an  upper  floor 
instead  of  having  to  be  carried  there,  the  chief  effect 
of  a  high  pressure,  is  that  if  taps  are  left  mnning  to 
waste  they  will  discharge  more  water  during  the  same 
length  of  time. 

Experience  in  different  towns  in  this  country  with 
a  purely  street  standpost  su|iply  has  shown  me  that  in 
this  class  of  supply  the  amount  taken  per  head  is 
little  affected  by  the  pressure.  The  only  result  of 
increasing  the  ]n-essure  is  that  the  persons  supplied 
draw  the  water  they  need  in  a  shorter  time.  So  far 
as  I  can  see,  in  only  very  few  parts  of  Calcutta  is  the 
pressure  low  enougli  to -restrict  the  ccmsumption  to  a 
jjoiiit  below  what   is  really  necessary. 

Consumpticm  ilguies  pei  head,  based  on  residential 
night  iiopulation,  are  not  strictly  accurate,  because  in 
('alciitta,  as  in  all  big  towns,  muiibers  of  lu-ojile  leave 
iheir  hemes  during  the  day  time  and  wmk  in  some 
other  part  of  the  town;  also  the  total  day  population 
is  larger  than  the  night  population  on  account  of  the 
[leople  who  live  outside  Calcutta  and  come  in  during 
the  day.  Althougli  this  daih'  migration  to  some  extent 
increases  the  consumption  of  water  per  head  in  some 
areas  and  i-educes  it  in  others,  its  effect  as  a  whole 
is  not  really  very  great.  The  larger  part  of  the  filtered 
water  consumed  is  in  the  homes  of  the  people;  the 
amount  used  per  head  in  the  day  time  in  the  offices, 
shops,  and  works  probably  does  not  exceed  a  gallon 
or  two.  It  would  be  interesting  as  an  example  to  find 
out  what  is  used  by  the  corporation  staff  during  office 
hours  in  the  municipal  offices. 

DOMESTIC     CON'SDMPTION     IX     CALCUTTA. 

I  have  made  some  observations  as  to  the  amount 
of  water  actually  required  in  a  house  in  Calcutta 
occupied  by  a  European  family  of  the  better  class.  In 
the  house  I  took  as  an  example  there  were  three 
Europeans,  twelve  servants  actually  resident,  two 
horses,  and  one  motor  car.  The  baths  were  galvanised 
iron  tubs,  holding  about  25  gallons  when  filled  up  to 
the.  top  and  about  10  or  12  gallons  when  filled  suffi- 
ciently for  an  ordinary  bath.  As  the  hot  water  for 
such  a  bath  has  generally  to  be  carried  in  kerosene  tins, 
the  average  qiiaiitity  oF  water  used  for  a  bath  of  this 
kind  does  not  exceed  12  gallons.  The  following  are 
the  totals  of  the  filtered  water  actually  needed  for 
different  purposes,  and  the  proportionate  figures  in 
Lial'ons  per  head  of  the  total  resident  inmates  of  the 
house: —  Gallons     Gallons  per 

per  bead  per 

day.  day. 

Cooking,  drinking,    and    washing 

of  cooking  and  eating  utensils  40  266 

Ablution       150  10-00 

Horses  20  133 

Motorcar     15  1-00 


Total 


225 


1500 
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Tlie  actual  <iiiaiuu,v  u<f<l  in  siuli  a  iiouse  appears 
to  be  ail  awiage  of  about  3")0  gallons  jum'  day.  or  23 
gallons  per  head,  but  out  of  this  a  great  deal  is  pure 
waste,  owing  to  taps  in  the  compound  or  in  the  bath- 
rooms being  left  rnnning  for  longer  than  is  necessary. 

In  the  blocks  of  flats  which  have  been  erected  during 
recent  years  the  quantity  of  water  used  per  head  is 
gieatt?r.  because  of  the  large-sized  baths  that  have  been 
iii'italled  in  tht^  bath-rooms,  and  also  because  the 
number  of  European  inmates  is  in  a  higher  proportion 
to  the  number  of  servants.  The  quantity  of  water 
leijuired  in  a  flat  containing  four  rooms,  inJiabit«d  by 
two  Europeans  and  five  servants,  would  be  approxi- 
mately a>-  follows  : — 

lialluiia    ijultoiis  ]>t-r 
pev  head  per 

an.v  Jay. 

Coining,  drinkiii;;.    ;iiul    washim; 

utensils  "  20  2  86 

Ablution  150         21-43 

Total 170  24-29 

In  a  ilat  of  this  kind,  if  the  batli^  are  allowed  to 
till  to  the  overflow  and  run  to  wast<-.  the  iiuanlity  used 
may  be  double  the  above  amount. 

I  have  no  doubt  that  for  ordinary  European  esta- 
blishments in  this  country  20  gallons  of  filtered  water 
per  head  per  day  for  all  the  inmates  of  each  house, 
including  .servants,  is. ample.  For  persons  living  in 
hotels  and  flats  when'  there  are  large  ballis.  ;tO  gallons 
is  sufficient.  In  Indian  establishments  the  amount 
aitually  required  must  clearly  vary  with  circumstances, 
but  1  am  not  prepared  to  believe  that  in  the  average 
of  the  houses  more  than  23  gallons  per  head  per  day 
is  legitimately  used. 

I  feel  sure  that  in  Calcutta  the  following  quantities 
of  filtered  water  repix'sent  all  that  is  really  used  for 
any  useful  purposes  : — 

.JO.OOO  persons  at  30  gallons  per  day.. 
1)00,000  persons  at  2-5  gallons  per  day 
2.50. (X)0  ])ersons  at  10  gallons  per  tlay 
Supply  to    shipping,  for   non-domestic 

purposes.      gowkhanas,      stables, 

dhobies,  itc,  say     ...         

Permissible       leakage        from     i  water 

mains,  sav 


1,")00,U(KI 
13,000,000 
2, .')()(), 011(1 


l.odO.UKi 


3,000,000 

Total 23..")O0,(M)U 

or  2-")  gallons  per  head. 
The  rest  of  the  water  now  used  is.  in  my  opiMiMii 
wasted  in  one  way  or  another.  The  waste  may  be 
elassihed  under  one  of  the  following  heads  :  (a)  Leakage 
from  water  mains  or  public  hydrants  and  standposts  ; 
('')  water  allowed  to  run  to  waste  from  private  taps  ; 
(')  defective  fittings  in  private  premises.  Of  these,  I 
have  no  doubt  that  tlu-  last  two  are  the  most  important 
items. 

CALCUTT.v's    WASTED    WATF.l;. 

The  daily  quantity  of  water  delivered  iii  Culi-liita  .is 
about  .■)r),.ObO,000  gallons.  Of  this.  I  believe  that  at 
least  12,0(W,000  gallons  are  wasted  in  one  of  these 
Ways,  rile  cost  of  (<ial  stores,  &c.,  used  for  pumping 
this  water,  together  with  the  cost  of  filtration,  appears 
to  be  about  ^  anna  per  1,000  gallons.  This  does  not 
include  charges  such  as  estivblisliment  and  supervision, 
which  within  certain  limits  are  independent  of  the 
actual  quantity  pumped.  At  this  rate  the  daily  waste 
of  water  in  Calcutta  represents  a  charge  on  the  cor- 
poration of  about  I{s.37o  a  day,  or  about  1,37,000  per 
annum.  Moreover,  as  nearly  all  this  water  is  turned 
into  the  sewers,  the  corporation  has  to  pay  for  pumping 
it  up  again,  and  this  represents  a  further  substantial 
charge. 

It  has  been  suggested  that,  in  addition  to  condoning 
this  unnecessary  charge  on  the  city's  (inam  es,  a  further 
large  e.xpendituie  of  money  should  l>e  made  in  order 
that  the  amount  of  water  now  wasted  may  be  trebled. 
That  is,  the  corporation  is  to  embark  on  a  large  capita! 
outlay,  and  in  addition  spend  probably  at  least  an 
extra  .'iO0,(K)0  a  year  in  pumping  and  filtering  water 
in  order  that  the  coiiiiiiunity  may  turn  all  this  water 
unused  into  sewers  and  pay  for  pumpuig  it  out  of  them 
again.  If  (he  ratepayers  of  Calcutta  wish  to  spend 
their  money  in  this  fashion  it  is  theii  business,  but 
for  any  real  benefit  that  will  be  derived  the  money  so 
spent  might  just  as  well  be  taken  and  thrown  into  the 
salt  lakes  with  the  sewage. 

CONCLUSION. 

I  have  dealt  with  this  question  at  some  length  with 
the  object  of  explaining  as  clearly  a.s  po.ssible  why  I 
consider  tha;  the  pre.sent  hi^h  eonsuiiiptioii  of  water 
in  Calcutta  i^  in  no  wa.vMeally  necessary,  Tliere  is  in 
fact  no  evidence   whatever  to- show    'h;il     this     larsie 


supply  is  actually  lequued;  on  tilt  contrary  it  appears 
to  me  perfectly  Ciitsiiii  that  it  is  not.  This  high  con- 
sumption is.  I  am  satisfied,  not  mainly  due  to  leakage 
from  the  mains,  but  is  almost  wholly  the  residt  of 
extravagant  use  and  waste  of  water  in  private  house 
eoiiiiections.  The  water  thus  wasted  in  Calcutta, 
'■.hen  al!  the  circumstances  are  taken  into  considera- 
tion, is,  I  am  convinced,  proportionately  as  great  as, 
if  not  greater  than,  ihat  in  any  other  towji  in  the 
world,  with  the  exception  of  a  lew  extravagant  and 
wealthy  Asnerican  cities,  and  under  the  present  sy.steni 
i;  wasted  by  a  minority  of  the  inhabitants  who  do  so 
at  the  expense  of  the  rest. 

Before  any  large  scheme  for  extending  the  water 
supply  is  Considered.  I  consider  that  a  veiy  decided 
effort  should  be  made  to  stop  the  present  waste.  In 
regard  to  this,  the  chairman  has  recently  made  a  sug- 
gestion which  if  carried  out  would,  I  think,  give  mcst 
valuable  data  to  work  on.  At  present  there  are  about 
.'J.OOU  meters  in  Calcutta,  which  are  scattered  all  over 
the  city,  and  many  of  which  are  on  houses  which  show 
no  excess  consumption.  These  ineteis  might  be  all 
concentrated  in  certain  selected  districts,  and  from 
the  results  obtained  reliable  information  would  be 
available  as  to  the  probable  result  of  largely  extending 
the  meter  system,  and  the  effect  of  so  doing,  in  re- 
dueinLT  the  <'onsiiniption  and  con.sequent  savins  in 
working  expenses,  as  well  as  to  the  income  that  woultl 
lie  derived  from  the  water  consumed  in  excess  of  the 
:. mount  allowed  for  the  ordinary  water  rates. 


CLEANSING  WORK  AT  CHESTERFIELD. 


Some  interesting  information  regarding  the  work  of 
refuse  collection  and  dispo.sal  at  Che.sterfield  appears 
in  the  annual  report  of  the  medical  officer  of  health 
lor  the  borough.  Dr.  R.  Fraser  The  borough  has  an 
area  of  some  2,(J43  acres,  with  a  population  of  ,'{7,406. 
tlie  rateable  value  being  £149,909. 

The  amount  of  refuse  removed  diiriug  the  year  lyii"! 
was  18..'i32  loads,  against  18,991  loads  lor  the  year  pre- 
\ious.  a  decrease  of  6r)9  loads,  which  is  accounted  for 
by  tlie  difHculty  in  obtaining  labour  towards  the  later 
months  of  the  year,  and  to  the  enlistment  of  several 
of  the  re^iular  men. 

The  de'structor  disposed  of  l.'i.Hl  loads,  or  7I-G  pei' 
cent  of  the  refuse  collected,  the  remaining  5,1'Jl  loads 
l.eiiig  tipped  into  disused  clay  pits.  The  coniinittee. 
i.fler  considering  the  difficulty  of  obtaining  labour  and 
the  increased  price  of  horses,  decided  to  try  motor 
haulage,  and  eventually  purchased  a  Clayton  steam 
wa'joii.  This  wagon  arrived  on  December  28th,  and 
is  expected  to  assist  in  reducing  the  nuisance  at  Stor- 
forth-lane  tip.  This  tip  received  the  con'ents  of  746 
piivy  middens  in  the  South  Ward,  and  a  similar  class 
of  refuse  from  an  adjacent  portion  of  ths  Central  Ward. 
The  motor  wagon  will  enable  a  great  portion  of  this 
midden  retu.se  to  be  conveyed  to  the  destructor,  and 
s  1  reduce  the  nuisance  caused  by  the  tip. 

The  addition  of  twocells  to  the  destructor  is  urgently 
lequir.^d,  in  order  that  all  the  midden  refuse  from  the 
South  Ward  may  be  dealt  with,  and  thus  remedy  this 
serious  ti|)  nuisance.  The  cost  of  collecting  the  refuse 
amounted  to  1:2.691.  against  £2,557  for  the  previoxis 
year.  The  number  of  tenements  from  which  refuse  is 
cc  Heeled  is  8,0.32.  The  average  cost  ])er  tenement  was 
Gs.  2^d.,  as  against  6s.  2d.  for  1914.  the  cost  per  1,000 
inhabitants  Ijeing  1167  5s.  The  cost  in  labour  alone  in 
emptyiiu'  privy  middens  was  5s,  Id.  per  tenement. 
V  liile  that  tor  duitbins  w^orks  out  at  3s.  5d. 

PRIVY    MIDDEN    CONVERSION, 

The  number  of  privies  concerted  during  the  year  was 
l.'W,  against  24:J  in  1914.  It  has  taken  nine  years  to 
convert  1,001)  privies  into  water-closets,  a  number 
which  mijjht  have  been  reached  this  year  had  not  the 
war  broken  out  and  pievenled  the  Treasury  fro-m 
saiictioniiii;  the  loan  asked  for  the  purpose  of  privy 
cfn  version. 

Although  there  are  still  many  jn-ivy  middens  in  the 
town,  which  are  a  nuisance  to  the  neighbourhood,  it 
",as  felt  th'it  luiless  the  nui.sance  was  aggravated  by  a 
leakage,  or  the  building  rendered  dangerous  from  want 
of  repair,  the  conversion  work  should  not  be  pres.sed 
too  hard  upon  owners.  Another  trouble  was  the  great 
increase  in  the  cost  of  materials  and  the  difficulty  of 
obtaining  labour.  .\s  the  number  of  privies  in  the 
town  i.s  considered  to  be  one  of  the  chief  factors  in  its 
(iiisatisfaetory  health  condition,  it  is  hoped  that  imme- 
diately the  war  is  over  a  much  greater  effort  will  be 
made  to  reduce  the  time  originally  allotted  to  eom- 
pleto  the  v;ork  of  conversion. 
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PLANNING  OF  ARTERIAL  ROADS. 


By  Prof.   S.   D.  Adshead. 

[From  third  of  series  of  leckireson  "  Tlie  Town  i'ian- 
iiing  of  Greater  London  After  the  War.*']  ' 

In  my, last  lecture  I  reviewed  the  history  and  de- 
velopment of  main  roads  during  a  century  subsequent 
tc  the  introduction  of  railways,  and  sho  ved  how  ,a 
century  of  science  and  administration  had  converted 
country  lanes  into  important  highways.  Then  for 
fifty  years  they  were  practically  disused.  Occasionally 
a  furniture  van  would  rumble  along  their  once  busy 
track,  or  perhaps  a  gipsy  band,  or  farmer's  trap.  It 
was  the  strenuous  cyclist  who  again  put  life  into  the 
road,  it  was  the  cyclist'  who  investigated  the 
m.eandevings  of  the  country  lanes.  But  the  cyclist  was 
I  ot  a  rnan'of  influence,  and  his  excursions  not  matters 
of  national  importance,  and  this  of  itself  had  very 
little  effect  on  the  deliberations  ot  those  'responsible 
tor  the  upkeep  and  improvement  of  maiu  roads.  The 
rer/ime  of  the  cyclist  was  of  importance,  however,  as 
anticipating  the  automobile.  The  introduction  and 
development  of  self;p repelled  veliicles,  little  more  than 
a  decade  ago,  was  'so  important  an  event  that  we  are 
justified  in  regarding  it  as  a  momentous  incident  in 
our  national  existence.  It  is  creating,  and  will  con- 
tinue to  create,  a  complete  change  in  the  organisation 
of  popular  transport.  It  is  bringing  about  great 
changes  in  the  distribution  of  factories.  It  is  ujiset- 
ting  long-e.stablished  land  values.  And  its  influence 
penetrates  to  the  very  placing  and  planning  of  the 
home. 

The  extraordinary  rapidity  with  which  the  motor 
industry  has  been  developed,  both  as  regards  plea.sure 
vehicles,  tradesmen's  vans,  and  heavy  wagons, 
demonstrat/es  irrefutably  that  after  the  war  (which  has 
naturally  produced  a  temporary  check)  we  shall  have 
such  a  resuscitation  and  revival, of  road  traffic  as  has 
never  been  seen  before. 

Now,  we  must  not  forget,  in  considering  the  con- 
struction of  a  new  road,  the  requirements  of  which  are 
in  the  first  place  to  meet  the  needs  of  motor  traction, 
that  we  are  dealing  with  quite  a  different  problem 
from  that  presented  to  Telford  and  Macadam,  whose 
interest  centred  mainly  on  the  movements  of  the  four- 
iiorse  stage  coach.  If  I  were  asked  to^  enumerate  the 
cardinal  requirements  of  the  main  road  of  to-day  I 
would  mention:  — 

(1)  An  even  surface  with  good  grip. 

(2)  A  wide  angle  of  visibility. 
,(3)  Big  curves  and  no  corners. 

THE    LONDON    CONPEEENCE    PROPOSALS. 

With  regard  to  the  Conference  proposals  for  new 
arterial  roads  leading  out  of  London,  I  an;  bound  to 
point  out  that  the  conclusion.s  arrived  at  are  on  the 
whole  excellent;  but,  at  the  same  time,  through  un- 
toward •circumstances,  there  are  cases  where  the 
results  are,  to  my  mind,  by  no  means  the  best.  It 
must  be  borne  in  mind  that  the  local  authorities 
through  whose  areas  the  roads  pass  have  had  a  good 
say  in  the  matter,  and  there  is  no  doubt  that,  in  order 
to  meet  their  wishes  and  obtain  their  consent  to  a 
scheme,  modifications  which  have  had  to  be  made 
have  not  in  every  case  been  an  improvement  on  the 
original  line;  however,  this  is  exceptional,  and  not 
general. 

And,  moreover,  I  would  point  .out  that  in  regard  to 
riad  construction  and  town  improvements  generally, 
as  in  other  walks  of  life,  there  is  the  '•'  broad  "  and 
'  narrow  "  way.  There  are  several  cases  where  a  fine 
scheme  has  been  overlooked  or  abandoned  for  lajk  of—, 
shall  I  say  faith  ?■  Some  of  the  proposals,  as,  for 
instance,  the  proposed  circumferential  route  from 
'Clapham  to  Catf  ord,  described  as  the  "  South  Circular 
Read,'  are  so  tortuous  and  irregular  that  under  no 
circumstarlses  could  they  ever  become  great  popular 
thoroug'afares  like  the  Haoissmann  roads  in  Paris.  I 
realise,  however,  that  in  this  case  merely  to  connect 
u|.  an  existing  scries  of  roads  was  all  that  was  ever 
ir tended.  At  the  same  time,  if  a  main  road  is  worthy 
the  name,  it  must  have  distinction,  it  must  be  a  wide, 
continuous  track,  showing  no  hesitation  as  regards  its 
career;  otherwise  it  is  not  a  road,  it  is  merely  a  route. 
Should  it  incline  to  the  left  or  right,  it  should  do  so 
deliberately,  and  never  appear  to  be  slinking  into  a 
lack  street  Should  it  penetrate  an  impoitant  junc- 
tion, it  should  do  so  with  some  formality,  and  not  elbow- 
its  way  through  a  maze  of  irregularities,  only  to  be 
dispo.sed  of  by  following  a  tram  track.  And  it  should 
have  characteristic  and  never-to-he-forgotten  features 
at  intervals  in  its  course. 


It  is  here  that  the  services  of  the  architect  are  re- 
quned.  It  is  tlie  architect  who  alone  can  deal  with 
road  junctions  and  give  them  their  proper  setting.  A 
mam  road  should  be  so  direct  arid  delilaerate  that  it  is 
quite  impossible  consciously  to  slip  away  from  it.  And 
it  is  of  importance  to  give  consideration  to  the  mental 
effect  produced  on  the  driver  of  a  vehicle  by  disturb- 
ing elements  in  the.  planning  ©f  its  course.  I  mean 
such  features  as  tirrnings  which  create  feelings  of 
hesitancy,  continual  narrowings  and  widenings,  and 
where  two  ways  meet  having  to  take  what  in  plan  and 
appearance  is  the  le.ss  important  of  the  two.  So  to 
plan  a  main  road  as  to  preserve  the  equanimity  of  a 
driver  is.  if  anything,  even  more  important  than  that 
it  should  be  absolutely  the  shortest  route. 


CORRESPONDENCE. 

Ei9  avijp  ov  irdvff   6pa 

iOne  man  does  not  see  everythino.) 

— EURIFIDBS. 


CONCRETE  ROADS. 

To  the  Editor  of  The  Surveyor. 
Sir, — It  was  with  very  much  pleasure  that  I  read  in 
your  issue  of  November  17th  the  notes  wirich  Mr.  H. 
P.  Boulnois  has  written  under  the  heading  of  "  The 
Future  of  Granite  Macadam  and  Concrete  Roads." 
When  such  an  engineer  on  road  construction  as  Mr. 
Boulnois  has  expre.ssed  an  opinion  like  he  has  done 
on  the  question  of  reinforced  concrete  roads,  I  can  see 
the  time  coming  very  rapidly  when  this  class  of  road 
will  be  the  standard  adopted  for  road  consti-uction  in 
this  country. 

Recently  I  had  the  pleasure  and  privilege  of  reading 
the  "  Proceedings  "  of  the  Second  National  Conference 
on  Concrete  Roads,  which  was  held  at  Chicago  in 
February  last,  and  on  this  I  have  written  a  review, 
which  was  published  recently  in  Concrete  and  Ooii- 
■ilriaiiotial  Entjineering. 

Water-bound  macadam  roads  are  all  right  on  some 
country  roads  where  light  and  slow-moving  traffic  is 
concerned,  but  when  one  comes  to  the  main  county 
roads  on  which  heavy  and  fast^moving  traffic  runs, 
this  class  of  road  is  more  or  less  a  failure.  Perhaps 
this  word  "  failure  "  should  be  qualified  by  remarking 
that  its  failure  consists  in  the  cost  of  its  upkeep. 

I  have  had  the  greatest  faitli  in  reinforced  concrete 
roads  for  the  last  six  or  seven  years,  and  I  a,in  sure 
that  they  are  the  coming  thing,  not  only  as  a  wearing 
surface,  but  as  a  sanitary  .surface  and  a  cheap  means 
of  construction.  I  am  glad  to  see  that  Mr.  Boulnois 
takes  the  view  that  through  our  failures  we  are  likely 
to  become  successful.  One  can  quite  understand  why 
the  concrete  road  (which  I  take  it  is  the  Dover  road)  in 
some  instances  has  failed.  Under  ordinary  circum- 
stances no  engineer  or  surveyor  should  attempt  (in 
trhis  district  at  any  rate)  to  lay  concrete  roads  in  the 
month  of  Deceinlser.  To  my  mind  concrete  road  con- 
struction should  never  be  attempted  except  between, 
say,  the  middle  of  March  and  the  end  of  September ; 
otherwise  we  are  tempting  Providence  in  a  manner 
which  we  ought  not  to  do. 

I  agree  that  6  to  1  concrete  for  heavy  traffic  streets 
such  as  this  road  which  has  been  constructed  is  too 
poor  to  stand  the  traffic  which  passes  over  it. 

In  the  review  which  I  had  the  pleasure  of  writing  I 
laid  great  emphasis  upon  the  fact  that  no  concrete 
road  work  should  be  constructed  at  any  time  that 
would  be  likely  to  cause  failures.  I  think  expansion 
joints  are  not  absolutely  necessary  in  narrow  road- 
ways, althougli  in  the  concrete  roads  which  I  have 
laid  I  have  provided  these;  but  in  the  future  I  shall 
probably  leave  them  out  and  adopt  the  suggestion 
which  Mr.  Boulnois  has  made — viz.,  to  lay  alternate 
bays  of  concrete  instead  of  taking  the  same  all  through 
in  one  mass.  Tar-spraying  or  tar-painting  I  consider 
necessary. 

It  is  also  very  interesting  to  note  in  the  same  issue 
of  The  Survevor  (p.  455)  the  cost  of  maintenance  of  the 
roads  in  Kent.  If  concrete  roads  were  adopted  this 
expenditure,  to  a  great  extent,  would  not  be  necessary; 
and  if  tlie  main  "county  roads  generally  were,  done 
witli,  reinforced  concrete  I  could  see  a  saving  of 
teindreds  of  thousands  of  pounds  per  annum  on  .such 
roads  in  this  country.  Of  course,  engineers  cannot 
expect  concrete  roads  to  last  for  evpr,-and  must  make 
up  their  minds  the  same  as  they  do  with  wood-paved ' 
or  graniie-paved  roads  that  after  a  lapse  of,  say,  ten, 
fifteen,  or  twenty  years  the  same  may  have  to  be  re- 
surfaced. 

Another  item   in   the  same  issue  and  on  the  same 
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page,  pointing  out  that  macadam  roads  are  a  failure, 
is  that  with  regard  to  motor  omnibuse?,  where  I  see 
that  the  Abingdon  Kural  Di.strict  Council  have  been 
awarded  £355  as  expens<'i  incurred  for  keeping  the 
roads  in  order  for  motor  omnibuses.  Here,  again,  if 
concrete  roads  had  been  put  down  this  would  not  have 
occurred,  and,  as  I  have  .~aid  in  the  review  which  I 
have  written,  it  is  up  to.  all  motor  omnibus  companies 
and  owners  of  other  mechanically  propelled  vehicles  to 
agitate  until  tliey  cot  something  in  the  way  of  road 
construction  that  will  not  put  any  obligation  on  them 
to  pav  councils  for  dama.^e  done.  We  in  England 
have  got  to  face  the  fact  that  motor  'buses,  motor  cars, 
and  other  mechanically  projjelled  vehiclcT:  are  going 
1o  use  our  roads  more  than  ever,  and  rof.d  engineers 
must  face  this  question. 

Now  that  Mr.  Boulnois  has  taken  this  matter  up  I 
hope  he  will  give  (as  one  of  thfe  vice-chairmen  of  the 
Roads  Improvement  Association) every  assistance  that 
he  possibly  can  in  helping  to  convince  road  en.uineers 
and  surveyors  that  concrete  road  construction  is  the 
thing  of  the  future. 

Apologising  for  takins;  up  .so  much  of  your  time,  Imt 
thi.s  question  is  one  in  which  I  am  very  keenly   in- 
terested, and  which  I  intend  to  carry  out  on  an  exten- 
sive scale  in  the  borough  of  Chester. — Yours,  &<•., 
W.  .Matthews  Jone.'s. 

City  Surveyor,  Chester. 

November  22.  1916. 

ELECTRIC  V.  CABLE  TRAMWAYS. 

To   the  Editor   of   The  Surveyor. 

SiE, — It  is  unfortunately  the  case,  as  jiuiiitcJ  out 
in  your  editorial  columns  last  week,  that  the  progres- 
sive city  of  Melbourne  has  to  be  bracketed  with  Edin- 
^burgh  in  this  connection. 

Long  ago,  conversion  to  an  electric  system  would 
have  prevailed  had  the  "  powers  that  be,"  when  cables 
were  a  distinct  advantajre  over  horse  traction,  not 
shackled  future  develoiiments  by  giving  to  the  con- 
cessionaires of  those  cable  trams  powers  that,  if  can- 
celled before  the  termination  of  the  concession  period, 
would  have  rendered  the  grantors  liable  for  .such  heavy 
compensation  as  to  make  conversion  prohibitive.  So, 
sooner  than  pay  such  compensation,  Melbourne  city  is 
to-day  suffering  from  the  short-sightedness  which  per- 


iiMttod  the  control  nl  the  tramways  to  pass  into  tluv 
hands  of  a  syndicate,  instead  of  retaining  thom  as  an 
as-iet  for  the  whole  of  the  citizens.  I  should  think 
when  conversion  does  occur  it  will  be  on  the  under- 
ground sysiem,  seoi;;g  that  tunnels  are  alieady  exca- 
vated, properly  finished  for  cable  working.— Yours,  &c., 

.  -  J.  C.  Hi 
[lu  oui'  view  it  would  be  a  girave  misfortune  for 
iMelbourne  to  he  saddled  with  the  conduit  system  nf 
electric  traction.  Owin.g  to  the  enormous  cost,  11li.■^ 
sy.stem  can  pay  its  way  only  where  the  tralFie  is  "cn- 
ceedingly  dense;  nevertheless,  the  Loud  )u  tramway- 
even  before  the  war  were  in  financial  diflicullie-',  iind 
for  thj  year  ended  March  31,  1914,  showed  a  deli,  it  ol 
t>'S,526,  without  making  any  provision  for  renewals. 
The  gross  profit  was  tG.'V,i.'il2.  but  the  interest  and 
sinking  fund  aloue  amounted  to  £736.597.  If  the  over- 
head system  had  been  used  throughout  there  woiiKl 
1  ave  l)een  a  handsome  nett  profit,  as  at  Manchester. 
Ulasgow.^and  other  cities.,  which  have  far  smaller 
undertakings,  but  are  exceedingly  pro.spsrous.  Un- 
it rtunately,  the  Melbourne  City  Council  have  urged 
the  Government  to  adopt  the  imdergrouiid  .system  if 
the  cable  tramways  are  electrified,  and  promises  the 
strongest  opposition  to  the  overhead  system.  Our 
correspondent  refers  to  the  tunnels  being  already  exca- 
vated, but  the  conduit  used  for  cable  traction  is  use- 
less for  electric  tra<'.tion,  and  the  street  surface  would 
havo  to  be  ripped  up  to  lay  the  electric  conduits, 
involving  a  new  concrete  foundation.  Finally,  Qu: 
conduit  system  is  liable  to  many  working  troubles  and 
co.sts   from   wliieli   the   cverbead   system   is 'free.— Ed. 

SURVEyOR.J 

"EXTRAORDINARY   TRAFFIC   AGAIN." 

To  the  EiVilnr  of  The  Suuvevou. 

.SiK.— Advertiii.g  to  the  article  which  appeared  in 
The  Survevor  under  the  above  heading  last  week,  in 
conne<'tion  with  the  Abingdon  case,  and  the  recent 
judgment  in  t-hc  Court  of  King's  Bench,  it  may  add 
additional  interest  to  your  notes  if  the  fact  were  made 
known  that  the  damages  awarded  to  the  Abinndmi 
Rural  District  Council  worked  out,  on  the  mileage  run 
by  the  motor  omnibuses  and  chars-a-bancs,  at  3.^. 
per  car-mile. — Yours,  &c., 

Watchfui,. 

November  2^,  191tj. 


THE  ABINGDON   EXTRAORDINARV  .TRAFFIC  CASE. 


MOTOR  'BUSES   WITHDRAWN   FROM   DISTRICT   ROADS. 

.\s  the  result  oi  the  decisioir  in  the  Court  of  Kiiiu'- 
Bench  in  the  action  for  damages  brought  1>,\  tlir 
Abingdon  Rural  District  Council  against  tlie  o.Mmil 
Tramways  Company,  the  company  have  at  unie 
changed  the  route  of  their  'buses  in  the  Abiii«dou 
di.strict.  They  now  run  to  Abingdon  viA  'Wipotton 
Village  instead  of  via  Boars  Hill — that  is,  on  the  main 
roads  under  the  can.'  of  the  Oxfordshire  County 
Council. 

"Whatever  we  may  think  of  the  propriety  of  'bus 
companies  paying  .sojnething  towards  the  upkeep  of 
the  roads  they  use,"  says  a  writer  in  the'  Oxford 
OhronicU,  "  it  is  quite  clear  that  after  last  week's  deci- 
."ion  the  Oxford  Company  coaild  not  continue  to  run 
tho  risk  of  being  mulcted  in  serious  damages  every 
time  they  ran  a  vehicle  on  the  Abingdon  Rural  District 
(.'ouncil'.^  roads.  They  were  bound  to  decide  to  leave 
tl.eir  roads  .severely  alone.         '. 

"  The  decision  is,  however,  a  very  disagreeable  one 
for  the  inhabitants  of  Boars  Hill.  When  the  'bus 
ccmpany  first  started  their  services  the  people  of  Boars 
Hill  .vere  very  active  and  insistent  in  urging  them  to 
bring  the  'bu.ses  up  the  hill.  Now  it  is  said  that 
certain  residents  in  the  district  have  beer  prominent 
in  supporting  tlie  action  of  the  rural  district  coiuicil. 
However  that  may  be,  the  'bus  service  is  cut  off,  and 
people  of  the  district  are  only  carried  to  a  point  which 
leaves  them  a  mile  or  more  away  from  their  hoiues." 


Housing  .Needs. — At  a  largely  attended  conference 
of  the  National  Housing  and  Town  Planning  Council, 
held  at  Manchester,  a  resolution  was  passed  urging 
local  authorities  to  ascertain  the  housing  needs  of 
their  areas,  and  to  secure  control  of  suitable  land. 
The  conference  also  c.vpresSed  the  opinion  tliat  the 
legislation  proiriisud  for  the  amendment  of  tlic  Finance 
Act  (1909)  should  be  carried  in  order  (liat  house 
building  might  be  stimulated. 
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Digestion  of  Activated  Sludge.' 


By    HARRISON    P.    EDDY,    Host. 


AiiHinjf  llie  iinlii>.U  i;il  wastt'.s  disijosul  jiiiililotJis 
whic-li  li;i.Vt'  breii  troulilescrine  in  Ma  ~^aolinsi-1t- 
(lurin.i;  the  i)cisl  <lecaile  is  that  cl  a  lar-.'  -la-,  [.--kin 
taiunery.  Wlnle  la  saitisfactuiy  fttiumi  can  !»■  jno- 
iJiR'ed  hy  any  one  ijI'  several  differeiil  nietliuds,  in- 
vestigiitions  liave  Ijeeii  oaiiied  out  to  delerniine,  by 
aotual  test,  tht-ir  praticaljility  and  efficiency,  with  a 
view  to  uscertainini":  \\)iieli  i^j  the  best  nmtliod  foi' 
adO'(>tio-ii. 

These,  invesliyatioiis  liave  inckRled  tiie  constric- 
tion and  <)[ieration.  for  over  a  year  of  a  trioklinsf 
filter,  and  fi.r  nearly  a  yeivr  of  -an  activated  slnd.ne 
[iLaiit.  Both  processes  have  betMi  demonstrated  to 
1m  aiiijlicable  to  tlie  treatnieitt  of  these  wastes.  Tlie 
latter  appeals  to  require  as  niufh  as  10  cub.  ft.  of 
free  air  per  gallon  of  wastes  treated,  and  tha-t  the 
aeration  be  continued  for  a  period  of  aboiit  twelve 
honrs.  Qitieseent  sedimentation  for  two  hours  is 
required  for  efficient  removal  of  the  suspende.l 
matter  after   aeration. 

Under  the.-e  conditions  the  clarification  and 
oxidation  may  be  ex'[)ected  to  be  fully  equal  to.  and 
probably  better  than,  those  obtained  bv  a  trickling 
filter  7i'  It.  deep,  operatin.u  at  a.  ntte  of  75O.0CM)  gal- 
lons per  .acre- per  day. 

The  wastes  used  for  these  teists  were  first  passed 
through  .sedimentation  tanks,  to  remove  tlie  major 
jmi'tion  of  the  suspended  solids,  in  .order  to  prevent 
the  accumulation  of  a  large  quantity  of  very  heavy 
matter  in  tlie  aerating  tank.  Tlie  jireliminary  treat- 
ment also  jirovidetl  for  equalising  the  ()uality  of  thc 
wastes.  * 

Because  of  this  treatment  'the  sludge  produced  b\- 
the  activated  sludm-  process  consisted  priiuvpally 
of  substauce.-i  which  had  been  in  colloidal  or  di  — 
sollved  condition,  and  it  may  have  been  more  sus- 
cepti'ble  to  bacterial  attack  than  sludge  comjirising 
the  coarse  .suspended  matter  as  well  as  substances 
I)recipitated    from  colloidal   and  dissolved  condition. 

The  .settled  wastes  were  inucli  stronger  than  aver- 
age unsettled  iiiiiuicijial  sewaije.  as  sliow'n  bv 
Twble  1.  ~  ' 


r.— AxALis 
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Determination. 
O.xygen  consumed 
AllDUtniaoid  ammonia... 

Total  solids        

Loss  on  ignition 

Settled  tannerv 

wastes 

Mur.  C-Julv  ir, 

p.p.m.    ' 

702 

11-1 

L',740 

C.'i-, 

Unsettle.] 

Worcester,  Mass. 

sewage, 

p.p.m. 

19.', 

7-1 
S8.' 
-t29 

The  results  of  tliesi-  analyses  indicate  that  the 
tannery  wastes,  even  after  efficient  sedimentation, 
were  in  a  geneia.l  way  three  times  as  strong  as  the 
nuinicipal  sewage  o.f  .the  city  of  Worcester.  Further- 
more, the  wastes  (-oiitajied  large  .pianl'lies  of  fats, 
origin-afing  part:>-  in  lii.-  tannei>  pi..|Mi  .iiid  partly 
in  the  wool  svi.iwu.g  dciiaitnient.  Tin-  lals  deter- 
mined by  extractxiii  with  ether  ainounled  to  about 
14(1  p.xj.m.  In  addition,  abou.t  an  equal  qu.antity  of 
fat  was  present  in  the  form  of  soaips. 

SLUDGE     ACCnMCLATION     PERIOD. 

The  te.s,Ls.  were  begun  Dece.iniber  2y.  1915,  and  uhik- 
there  was  a  gradual  accumulation  of  .sludge,  it  early 
becaime  ©videnit  that  the  process  of  activating  the 
sludge  wouW  be  exceedingly  .slow,  as  the  tempera- 
ture of  the  wastes  was  below  50  deg.  Fahr.  The 
wastes  were  therefore  warmed  to  about  70  deg.  Fahr.. 
by  discharging  live  steam  into  the  aerating  tank  for 
tlie  necessary  period  of  time.  The  quantity  of  sludge 
aiocumuliated  gradually  until  the'  end  of  the  y>eriod, 
February  7,  1910,  when  it  amounted  to  about  20  (ler 
cent  of  the  normall  capacity  of  tlie  tank,  equivalent 
to  about  25  per  cent  of  its  influent  capacity. 

The  sludge  produced  at  first  was  similar  to  that 
resulting  from  plain  sediinentation,  except  that  it 
w-as  less  dense.  When  the  treatment  begaji  to  fie 
effective  the  ^udge  became  coarse  and  feathery  in 
natuT-e  and  purplish-brown  in  colour.  Later  it  lost 
the  pu'.ple  colour  and  the  flocks  became  finer. 

During  this  peitiod  11.030  gallons  of  sludge  per 
1.000,<X)0  gallon^  of  influent  was  produced  and  accii- 
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inii-lalt.l  in  the  aer.-ilioii  t.ank.  The  re.sults  of 
analyses  ir|  ~.iin|.lcs  carefully  taken  indicate  that 
al.iiil  71  |..'i  .  i-iil  I.I  the  organic  substances  removed 
Ir.iiii  tilt-  -.-wai:  -  \\.-i.-  unaccounted  for  bv  the  analysis 
..1   llie  slydge 

SLCDOK     ACTIVATION     PERIOD. 

With  a  view  to  increasing  the  activity  of  the 
sludge,  the  contents  of  the  tank,  after  being  filled 
on  February  7th,  were  continuouely  aerated  until 
March  6t)i.  no  wastes  being  introduced  between  these 
dates.  The  losis  of  orgiauic  matter  during  this  j.eriod 
amounted  to  40-7  per  cent,  the  volume  of  sludge 
being  reduced  G2'4  per  cent.  It  is  somewhat  sur- 
prising to  find  that  the  actual  reduction  in  solid 
inattens  was  very  much  Oess  than  during  tlie  pre- 
vious period  o.f  one  filling  a  day.  One  explanation 
of  this  diffei-eiice  may  he  that  during  the  _earlier 
period  the  larger  volume  of  wastes  .aerated,  in  pro- 
portion to  sludge,  provided  a  larger  quantity  of 
matter  easily  attacked  by  bacteria,  wiiereas  during 
the  second  period  the  sludge  had  already  been 
worked  over  by  them  for  a  considerable  time. 

On  one  occasion,  through  an  error,  the  air  was 
turned  on  at  full  luessuire,  causing  the  violent  agita- 
1  on  of  tlie  tank  contents.  This  resulted  in  a  marked 
di-^integratioii  of  the  sludge,  after  which  .settled 
samples  from  the  aeratsion  tank  were  decidedly 
muddy  in  appearance.  The  fine  suspended  matter 
into  which  the  sludge  had  been  broken  up  did  not 
r.  .oagulate  on   further  normal  aeration. 

PERIOD   OF  OPERATION    ON  ONE  FILLINO    PER  DAY. 

Beginning  .Mtu.li  Dtli.  the  aeration  tank  w.as  put 
into  operation  a^jain  .n  ..  -.-liedule  of  one  filling-©aoh 
« inking  day,  the  n..nti-nt,-.  of  the  tank  being  heated 
by  the  introduction  ut  Kvi-  .steam  to  a  temperature 
of  about  70  deg.  Fahr.  During  this  period  the 
total  quantity  of  sludge  increased  over  100  per  cent, 
although  the  average  quantity  present  per  filling  was 
but  24'3  per  cent  of  the  influent.  Tlie  sludge  became 
darker  in  colour  and  more  flocculent.  When  freshly 
collected,  it  had  only  a  slight  earthy  odour,  but  on 
standing  overnight  developed  a  disagreeable  fishy 
smell. 

PEKUin     OI-'     OPFJIATION    WITH    INCREASED     PROPORTION 
OF     SLUDGE. 

The  period  from  .\iiril  3rd  to  May  1st  was  marked 
by  an  increase  in  tli.^  jiroportion  of  .sludge  to  the 
(piantity  of  wa,-t.  ~  u.-at.-.l.  .The  tank  was  operated 
on  the  ba.sis  of  -iu.  iilliiiLi  each  working  day.  and 
the  wastes  were  aititiciaUy  heated  to  approximately 
70  deg.  Falw.  As  there  was  only  a.  slight  accumu- 
lation of  sludge  during  the  period,  the  quantity  of 
influent  was  reduced  to  increase  the  proportion  of 
the  sludge,  w'hicli  averaged  28-7  jier  cent  of  the 
influent  treated.  With  this  increase  in  proportion  of 
sludge,  till".-  ua-;  a  decrease  in  the  turbidity  of  tlie 
etfluenl.  wlii.li  li.cl  [ireviously  been  very  marked. 
Most  of  til.-  -aiii|.l.-s,  w'liich  were  decidedly  turbid, 
jiassed  the  putri-scibiiity  tests,  indicating  that 
stability  may  precede  clarification  under  some  oir- 
cum.stances.  In  sjj'ite  of  the  nett  increase  in  the 
Volume  of  sludge  in  the  tank  dunng  this  period,  the 
total  volume  of  sludge  iiroduced  per  1,000,000  gallons 
of  wastes  treated,  from  the  beginning  of  the  test  to. 
JMay  Ist.  w'as  reduced  23  per  cent  below  the  con-es- 
jionding  quantity  as  of  April  3rd.  There  was  an 
apparent  loss  of  93-8  per  cent  of  total  solids  and  !»9-7 
per  cent  of  organic  matter. 

PERIOD    OF    OPERATION    ON    ONE    FILLING    PER    DAY. 

The  iieriii.l  ir..iii  May  1st  to  May  29th  differed 
from  the  [.r.-cediug  one  mainly  because  artificial 
heating  of  the  contents  of  the  aeration  tank  was 
discontinued.  The  t.ank  was  filled  six  times  a  week, 
each  filling  being  aerated  for  about  twenty-one 
hours,  except  that  the  Saturday  filling  received  about 
forty-five  hours'  aeration.  As  lin  previous  periods,  the 
proportion  of  activated  sludge  was  slightly  greater 
than  in  the  preceding  period.  The  volume  of  sludge 
present  decreased  until  May  15t.h,  and  then  increased 
again,  the  nett  increa.se  for  the  period  being  3,150 
gallons  per  1.000,000  gallons  of  wastes  treated.  Tlie 
total  volume  of  sludge  produced  per  1.000,000  gallons 
of  wa.s'tes  treated   to  .Tune  2nd   was   3,910   gallons,  n 
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(Iforease  i>l    t)-2    per    cent    ironi     that     prodiKPii    tL> 
May  IM. 

The  loss  iif  total  soliOs  tUiring  tliis  period  ainouni.il 
U>  yoi  per  t>t>i>t.  and  of  organic  inittter  to  8S0  i«'i 
i-etil. 

I'KRIOI)    (IF   orKRATloN    O.N    TWO    FILLING'S    A    DAY. 

From  May  29tli  to  Juno  21st  tlie  aeratUm  tank  was 
tillt'd  tAvkf  daily,  thus  rettucing  tho  pejiod  nl 
aeration   sli^fhtly   over  .'id  per  cent. 

Be^iiinitiL;  Jime  12tli.  the  effluent  became  ileeidedly 
muddy  in  ajipearaitoe.  ilue  to  the  preseiioe  of  imioli 
tir.ely  divided  suspended  matter,  wliioh  did  not 
settle  out  in  the  iieriod  of  sedimentation  afforded. 
It  Wiis  evident  that  the  sludge  was  heGoming  disiii- 
tegrsitetl.  hut  this  condition  eoiild  not  liave  heeu  due 
to  violent  agiUition.  since  the  air  had  been  a])plied 
at.  only  a  moderate  pressure.  The  proportion  of 
sludge  was  much  greater  than  during  the  preceding 
periwi.  though  iiirt  unreasonably  large.  Jjeing  only 
aUiut   30  i>er  cent  of  the  total  volume  utjrated. 

l)n  June  13tli  the  to[i  water  was  still  muddier  in 
apjiearaiice.  and  aeration  wivs  continued  lor  an 
additional  nine  hours,  with  no  improvement  in  the 
appearaiKe  of  the  effluent.  In  finet  there  was  no 
improvement  in  the  effluent  throughout  this  period. 
although  air  w;us  applied  at  widely  differing  rates 
and  differenit  periods  of  aeration  were  afforded.  The 
efHnent  for  the  week  ending  June  19th  showed  2«Kl 
parts  per  1,(I00,(XI0  of  suspended  solids. 

Although  no  sludge  liad  lieen  removed  from  tlie 
aeration  tank  since  the  beginning  of  tlie  tests  on 
Deceinl)er  29th.  sufiieient  slu<^ge.had  not  aceunut- 
lated  during  the  six  months  to  afford  as  large  a  pr^i- 
portion  of  activated  sludge  as  was  desired  for  the 
tests.  It  is  probaihle  that  the  long-continued  aera- 
tion of  tlw>  sludge  IkuI  T>rodiiced-  a  humus-like  sul>- 
stance,  which  became  so  great  in  quantity  that  it 
coitld  no  longer  be  held  meclmnically  in  the  body 
of  the  sludge  and  was  drawn  off  a.s  semi-colloidal 
non-settling  matter. 

The  fine  suspended  matter  drawn  off  was  compara- 
tively stable,  like  humus,  and  the  sludge  was  in  a 
highly  activated  condition.  In  fact,  it  may  be  said 
that  the  un.=iat;sfactory  a[ii>eara-ivce  of  th»'  efflueni 
was  due  to  ove!-,activat:on  of  the  sludge.  The  only 
remedy  api>eared  to  be  to  remove  a  portion  of  this 
old  sludge,  with  a  view  to  building  up  a  larger 
proportion  of  fresh  sludge. 

Accordingly,  on  June  21st,  nearly  half  of  the  sludue 
was  removed,  and  the  ai^ration  tank  conliniied  in 
operation  on  two  (iflings  a  day.  The  effluent  from 
the  fiist  filling,  after  reducing  the  proportion  of 
sludge,  showed  ti<S  ai>precial)le  improvement  in  clari- 
fication, but  the  effluent  from  the  nS\t  filling  showed 
a  marked  impvovement,  and  after  two  days  the 
effluent  l)ecame  nearly  norniiil,  the  sus[>ended  matter 
having  been  reduced  from  about  200  p. p.m.  on  June 
21st  to  about  M  p. p.m.  on  June  24th.  The  vofiune 
of  sludge  in  the  aeration  tank  increased  nearly  4(1 
per  cent  in-  eight  fillings. 

There  was  a  nett  loss  of  1 38  per  cent  in  the  volume 
of.sludge  in  the  tank  during  the  period,  but  this  was 
not  wholly  due  to  bacterial  action,  as  a  large  quantity 
of  fine  disintegrated  sludgy  w.as  carried  away  in  tlie 
effluent,  as  previously  mentioned.  The  volume  of 
sludge  produced  la  June  2l8t  was  2,770  gallons  [)er 
1.000,000  gallons  of  wastes  treated,  a  red\iction  of 
292  jjcr  cent  from  that  on  June  2ik1. 

The  loss  in  total  solids  during  this  period  amounted 
to  98-9  per  cent  and  of  organic  matter  to  966  per  cent. 
Computation  showed  thiat  the  loss  in  total  solids 
from  March  9th  to  June  2l9t  amounted  to  82  per  cent, 
and  that  in  organic  mattwr  to  80'9  per  cent.  The  loss 
in  fats  during  this  period,  of  somewhat  over  three 
months,  amounted  to  98  per  cent. 

PKRIOD    OP    OPEHATION   ON    TWO    FILLINGS    A    UAV.    WITH 
REMOVAL     OF     SLUDGE. 

From  June  21st  to  July  17th  the  test  was  continued 
on  two  fillings  of  the  tank  each  day.  On  June  2Ist 
half  of  the  sludge  was  removed,  .and  a  rapid  accumu- 
lation of  sludge  followed.  On  July  5th  another  re- 
moval of  half  the  sludge  was  mad*',  and  again  on 
July  17th. 

.After  removing  half  of  the  shtdge  from  the  aeration 
tank  on'  June  21st,  the  effluent  began  to  lose  its 
muddy  appearance,  and  on  June  24th  it  had  merely 
a  distinct  turbidity,  with  suspended  matteT  equiva- 
lent to  about  50  parts  i->er  1000,000.  On  June  28th 
the  effluent  Vjeoame  decidedly  turbid,  and  the 
stability  dec-reased  materially.  The  .second  day  after 
the  removal  of  almut  half  ol  the  sludge  on  July  5th, 
the  effluent  was  onlv   -lightly  turbid,  and  contained 


only  aljout  IS  parts  j.er  l.UUO.U(.HI  of  suspend. '.l  riKitter. 
It    was  i)erfe<'tly  stable. 

The  total  voiuime  of  sludge  produced  (luriiit!  the 
period'  was  equivalent  to  nearly  lO.lXKI  gallons  per 
l.tKiO.iKlO  gallons  of  wa..stes  tireated,  ne-arly  as  much 
as  for  the  first  period.  By  removing  the  sludge  fre- 
quently, time  was  not  allowed  for  the  bacterial 
aotion,  which  would  have  caused  liquefattion  and 
gasification.  The  vohime  of  sludge  jiroduced  to  July 
'l7th  was  4,630  gallons  j.er  l,tHX),(XK)  gallons  of  wastes 
treated— an  increase  of  (i7  i>er  cent  over  that  produced 
prior  to  June  21st.  The  total  solids  removed  from 
the  wrastes,  but  una».x;ounted  for  in  the  sludge. 
amoimted  to  57-5  per  cent,  and  the  organic  matter 
to  .")9'2  per  Cent.  There  vvas  a  similar  loss  in  fats, 
aiiiouiitiiin-  to  ,''>4-l   per  cent., 

SLUDGE    DIGESTION. 

One  of  the  most  significiint  facts  developed  by  this 
lest  is  tlie  disappearance  of  material  removed  from 
the  wastes,  and  which  at  first  thought  would  be 
extpeeted  to  be  jiresent  in  the  sludge. 

It  is  a  law  of  chemistry  •iinii  when  chemical  action 
takes  plaee  the  sum  of' the  resulting  substances  is 
equ-al  in  weight  to  the  sum  of  the  substances  enter- 
ing into  the  reaction.  Matter  is  indestructible.  It 
follows,  therefore,  that  the  amount  of  solids  dis- 
appearing must  have  passed  into  the  iltmosphere  as 
gas.  It  may  fairly  be  assumed  that  bacterial  action 
was  largely  responsible  for  this  loss.  The  liquefac- 
tion and  gasification  of  -siew^age  solids  by  bacteria  is 
called  bacterial  digestion.  During  the  test  from 
December  29th  to  July  17tK  there  was  lost,  through 
such  digesitioii.  78-1  per  cent  of  the  organic  matter 
removed  from   the  wastes.  . 

Ba(terial  digestion  of  organic  matter  is  generally 
aeeomiianied  by  an  increase  in  mineral  matter.  In 
this  case  there  appears  to  >have  been  an  actual  de- 
crease in  mineral  matter  of  77'8  per  cent.  It  is 
luurdly  ooncei-vable  that  bacteria  could  have  digested 
miuei'al  matter.  It  is  (ptite  possible,  however,  for 
iiVineral  njatter  to  be  so  changed  in  composition,  as 
a  result  of  bacterial  action,  th.at  the  fixed  matter 
remaining  after  ignition  will  have  a  different  weight. 
For  examijle— cailcium  nitrate  may  be  precii)itateil 
by  oarbon  dioxide,  reisul'ting  from  bacteriiial  aoticui.  in 
the  form  of  calciiuin  carbonate,  which,  after  ignitioai, 
would  be  weighed  as  calcium  oxide  witli  an  apparent 
loss  of  alH>iit  56  'per  cent. 

It  seems  quite  certain  that  chemical  action  taking 
pUu-e  during  aeration  exi)lai:n,s  the  apparent  loss  in 
mineral  matter.  With  such  a  variety  of  chemicals  as 
is  found  in  these  wastes,  it  is  to  be  expected  that  a 
variety  of  <-hemical  rean'tioiis  will  take  place  on 
aeraition.  The  marked  avidity  of  the  wastes  for 
oxyu'en  .shows  tli.at  chemi<'al  oxidalion  takes  jtoce 
on  :ieration. 

IJUANTITV     OF     SLUDOE     PRODUCED. 

The  (luartlity  of  sludge  which  will  be  produced  Ijv 
the  activated  "sludae  process  will  depend  upon  the 
method  of  operation  and  tlie  extent  t<i  which  bac- 
terial dige.stion  of  tlie  .sludge  is  carried.  The  results 
of  these  tests  slunv  that  it  is  possihlo  to  laictivate  the 
sludge  to  the  iMiirrt  where  there  is  practically  no 
iiucrea^se  in  the  voUvme  of  .aludge.  To  do  this  un- 
doubtedly requires  the  expenditure  of  an  amount  of 
air  greatly  in  exce.ss  of  that  required  to  produce  a 
satisfactory  effluent. 

On  the  other  hand,  it  does  not  appear  to  be  pos- 
sible to  accomplish  slifisfaetory  purification  of  the 
wastes  by  this  process  without  considerable  diges- 
tion of  sludge.  With  the  most  economical  use  of 
air.  the  volume  "of  sludge  to  be  disposed  of  will 
probably  not  exceed  lO.lKIO  gallons  per  1,000,000  gal- 
lons of  wastes   treated. 

During  the  7jeriod  of  sludge  accumulation  from 
December  29th  to  Fehruary  7th,  there  was  produced 
a  total  of,  about  U.OOO  gallons  of  sludge  jier  1,000.000 
gallons  of  wastes  tieated.  During  the  period  of 
sludge  activation  from  February  7tii  to  March  6th. 
this  volume  was  redtw'cd  62  per  cent.  After  operating 
on,  one  filling  a  day  until  May  23rd,  the  total  volume 
r*f  sludge  pi-oduced  was  less  than  3,000  gafllonis  ])er 
1,000,000  gallons  of  wastes  treated.  Aftor  startiaig  on 
the  schedule  of  two  fillings  a  day  the  sludge  became 
more  voluminous,  but.  owing  to  over-activation,  the 
voluime  of  sludge  decreased  until  June  21ist,  when  the 
total  volume  of  sludge  produced ifell to 2,770  gallonspffr 
1,00»),0<JO  gallons  of  wa.stes  treated  up  to  that  time. 
During  the  period  from  Jime  21st  to  July  17th,  with 
oec.u.■^iollal  rennoval  of  ^sludge  from  the  aeration  tank, 
the  shid-e  production  was  nearly  10,(K)0  gallons  per- 
I, (NH).(ioo  gallons  of  wastes  treated.     During  the  latter 
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part  of  this  peiliod  the  shidge  was  not  kept  as  well 
activated  as  is  desirable.  With  better  activation  of 
the  sludge  the  volume  woiild  be  reduced. 

DIGESTION    OF    FATS. 

It  is  particularly  interesting  to  note  the  digestion 
of  fats  which  occurred  during  this  test.  From  the 
beginning  \intil  July  17th  the  quantity  of  fats  which 
disappeared  and  were  apparently  digested  by  bac- 
terial action  •amoun'ted  to  88-7  per  cent  oi  the 
quantity  removed  from  the  influent.  This  quantity 
was  intrinsically  large,  amounting  to  5,792  lb.  per 
1.000,000  gallons,  equivalent  to  nearly  91  parts  per 
1,000:000.  In  other  niathods  applied  to  the  treatment 
of  municipal  sewage  it  has  lieen  found  that  the 
digestion  of  fats  was  a  relatively  slow  process,  and 
quite  the  reverse  of  the  actioai  in  this  test. 

INCREASING    VOLl'ME    OF    SLUDGE    BY    ITS    PARTIAL 
REMOVAL. 

It  appears  to  be  e.=seutial  to  efficient  clarification, 
and  probably  to  the  production  of  a  staV)le  effluent, 
to  remove  the  sludge  at  relatively  frequent  intervals. 
If  this  is  not  done  the  sludge  becomes  over-activated, 
resulting  in  disintegration,  a  turbid  effluent  and  a 
reduction  in  tlie  volume  of  sludge.  By  withdrawing 
a  portion  ocf  the  sludge  at  regular  and  frequent 
intervals  it  is  to  be  expected  that  a  larger  quantity 
of  sludge  will  be  produced,  ajid  that  it  will  l>e  of 
such  a  character  as  to  perform  its  funotion  more 
efficiently  than  if  allowed  to  remain  too  long  in 
service. 

It  is  conceiva/ble  Umt  under  some  conditions  over- 
aotivation  of  the  sludge  may  be  warranted  as  & 
means  of  reducing  its  valum.e  and  the  difficulty  of 
its  -ultimate  disposal.  This  would  be  where  the 
quantity  prodiroed  or  the  ingredients  of  fertilising 
value  aire  too  smalU  to  warrant  an  attempt  to  convert 
the  sludge  into  marketable  fertiliser. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
AVhy  is  it  that  there  appears  to  be  a  prejudice 
against  concrete  roads  in  this  country?  Is  it  because 
of  their  initial  cost  as  compared  with  cheaper  and  less 
substantial  fonns  of  construction,  is  it  on  account  of 
the  want  of  success  that  has,  unfortunately,  attended 
some  of  the  work  already  done,  or  is  it  because  road 
engineers  prefer  to  "  suffer  the  ills  they  have  rather 
than  to  fly  to  others  they  know  not  of  "  ? 

•  *  •  • 

"Wdl  not  tlie  enlistment  of  roadmen  for  service  in 
France^  under  the  scheme  recently  outlined  by  Mr. 
Maybuiy,  still  further  deplete  the  labour  which  is  so 
urgently  required  on  the  roads  in  this  country?  Why 
cannot  the  Government  make  up  their  minds  to  employ 
some  of  the  interned  Germans,  or  the  prisoners  of 
war  in  our  hands,  to  assist  in  this  work,  and  thus 
follow  the  example  of  our  enemies,  who  have  nq 
scruples  as  to  the  manner  in  which  they  make  use 
of  their  prisoners?  If  it  is  a  question  of  guarding 
these  men,  are  there  not  a  large  number  of  patriotic 
citizens  who,  if  suitably  armed,  would  gladly  under- 
take such  a  duty? 

«  «  •  • 

Is  not  the  question  of  food  economy  during  the  war 
one  that  depends  largely  upon  the  individual  citizen 
rather  than  Government  edicts?  Would  not  the 
individual  be  more  likely  to  practise  economy  -if  he 
were  set  the  example  by  the  ^lembers  of  the  Cabinet 
and  ilembers  of  Parliament  themselves?  Is  there  not 
an  adage  that  "  ilonkeys  follow  their  masters,"  and 
is  it  not  evident  that  if  an  individual  practises  what 
he  preaches  he  is  more  likely  to  obtain  followers? 

•  •  •  « 

Is  it  not  to  be  hoped  .that  the  conference  as  to 
public  safety,  which  has  been  organised  by  the  London 
General  Omnibus  Company,  and  which  will  be  held 
-to-day  (Friday),  will  result  in  more  practical  sug- 
gestions for  the  safeguarding  of  pedestrians  who  are 
obliged  to  be  in  the  streets  during  the  dark  nights? 
Could  not  the  police  i-egulations  as  to  pedestrians 
keeping  "to  the  right"  be  altered  "to  the  left," 
which  is  safer  for  obvious  reasons?  Could  not  people 
also  be  watned  to  take  moi-e  advantage  of  the  refuges 
and  subways  which  already  e.xist,  and  could  not  more 
of  these  safeguards  be  provided? 

•  *  •  • 

Are  hot  my  thanks  due  to  Mr.  Edward  Walker,  of 
Stretford,  for  having  replietl  in  the  last  issue  of  The 


SuRVEroB,  to  the  question  I  asked  some  time  ago  as 
to  the  derivation  of  the  word  "  scavenger"?  AVill  he 
be  equally  obligmg  and  give  me  the  correct  derivation 
of  a  "navvy"?  Was  it  merely  that  the  labourers, 
who  used  to  be  employed  in  digging  canals  for  navi- 
gation, had  that  name  given  to  thein,  or  does  that 
appear  to  be  too  far  fetched? 

•  •  •  • 

In  what  part  of  the  Midlands  was  it  that  an  experi- 
ment was  tried  of  making  roads  with  bitumen  and 
waste  pieces  of  leather  which  were  ground  up  and 
desiccated  before  the  bitumen  was  applied?  In  the 
absence  of  information,  may  we  not  conclude  that  the 
experiment  was  not  vei-y  successful  ?  ^^Hiy  is  it  we 
so  seldom  liear  of  failures  and  oijy  of  successes? 
Would  it  not  be  better  if  we  could  hear  of  both? 

•  *  •  « 

Did  not  the  surveyor  of  Tring  come  off  with  flying 
colours  by  his  dignified  reply  to  his  council  when  they 
had  haggled  over  a  question  of  giving  him  10s.  or 
OS.  a  week  for  services  which  were  entirely  outside  his 
regular     duties?       When   u-ill   councils    learn     to    be 

dignified  ? 

•  *  •  • 

Is  it  not  somewhat  remarkable  tliat  ^he  MuniciijaJ 
Officer,  which  is  the  official  organ  of  the  National 
Association  of  Local  Government  Officers,  should  this 
month  have  an  article  containing  some  scathing 
criticisms  of  the  recent  annual  meeting  of  the  National 
Council  of  that  body?  Wliat  was  so  wrong  with  this 
gathering  that  the  writer  of  the  article  in  question 
should  see  fit  to  describe  it  as  a  nightmare,  and  at 
the  same  time  accuse  the  delegates  of  "  narrowness  of 
outlook,"  "selfishness,"  and  "withering  funk"?  And 
what  is  wrong  with  the  association? 
»  »  *  * 

Is  it  not  a  pity  that  Cromwell-road,  one  of  the 
handsomest  streets  in  the  Metropolis,  leads  nowhere 
and  carries  very  little  traffic  ?  Would  it  not  be  an 
excellent  thing  if  this  road  could  be  connected  up 
with  the  new  Great  West  Road  out  of  London,  which 
is  in  course  of  construction,  and  tlius  make  a  useful 
as  well  as  ornamental  boulevard,  worthy  of  England's 
capital  city? 


ASHTON-UNDER-LYNE,    STALYBRIDGE    AND 
DUKINFIELD  (DISTRICT)   WATERWORKS. 


The  population  of  the  areas  served  by  the  above- 
named  authority  is  estimated  at  148,083,  and  in  his 
report  the  engineer,  Mr.  Fred  J.  Dixon,  m.inst.c.e.. 
F.G.S.,  states  that  the  total  volume  of  water  delivered 
from  the  various  sources  of  supply  into  consumption, 
including  compensation,  during  last  year,  was 
1,672,17-1,363  gallons.  The  consumption  per  head  per 
day  for  all  purposes,  including  compensation  water, 
was  33'45.  gallons,  and  with  the  exclusion  of  com- 
pensation water  2224  gallons,  against  2077  gallons  for 
the  year  1914. 

Water  is  obtained  by  the  board  from  three  gather- 
ing grounds  in  the  Pennine  Chain,  some  4  or  5  miles 
distant  from  Ashton-under-Lyne. 

The  number  of  meter  supplies  now  stands  at  902,  a 
decrease  of  thirty-three  as  compared  with  the  previous 
year. 

At  the  Ashway  Gap  and  Brushes  pressure  filters 
installations  the  total,  amount  of  water  dealt  with 
during  the  twelve  montlis  under  review  represented 
a  consumption  of  1,127,785,000  gallons  of  water,  a 
decrease  of  10,402.000  gallons  below  the  figures  for 
the  year  1914.  The  total  cost  per  1,000.000  gallons 
works  out  to  6s.  7d.,  against  6s.  lid.  for  the  previous 
year— a  considerable  reduction  when  the  cost  of  raw 
materials  and  the  scarcity  of  labour  is  taken  into 
consideration. 

The  report  mentions  that,  as  a  result  of  eleven 
analyses  made  by  Prof.  Delepine,  on  only  one  occasion 
was  bacillus  coli  communis  found  in  100  c.c.  of  the 
treated  water. 


Proposed  Arterial  Roads  Schemes  for  the  Provinces. 

— .\t  a  conference  of  nuinufaclurers  and  merchfints  of 
South-east  Lancashire,  held  in  the  Memorial  Hall. 
Manchester,  last  week,  a  resolution  was  passed  appeal- 
ing to  the  Government  through  the  Local  Government 
Board  to  convene  district  conferences,  similar  to  thosr- 
already  formed  for  Greater  London,  to  consider  tlie 
question  of  improved  arterial  rond  cnn-lrnr-'inn  in  the 
yreat  industrial  areas. 


OiAKMrKU  1.  I'.'lt;. 


AND   COUNTY   ENGINEER. 
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Municipal  Worii  in  Progress  and  Projected. 

The   Editor   invites   the   co-operation  of  Sdrvbvok   reodors    with  a  view  to  making  the  inlormation  given   under   this 
head  as  conxplete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected woAs  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  %v01  be  found 
on  our  '"  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 
Aberdeen  T.C. — Itjs  proposed  to  carry  out  repairs 
to  I  ho  Wallington  su'iHusion  bridge  over  the  Dee.  at 
an  o>tiinated  c'ost  of  .ftiOO. 

HOUSING   AND    TOWN    PLANNING. 

Arklow  U.D.C. — It  is  proposed  to  cany  our  another 
housing  sclionio. 

Glasgow  T.C. — The  city  council  met  in  committee 
on  Monday  to  discuss  the  housing  question.  The 
meeting  was  the  outcome  of  a  letter  which  the  town 
clerk  (Sir  John  Lindsay)  submitted  to  the  coi-pora- 
tion  suggesting  that  a  commission  of  gentlemen 
known  to  be  capable  of  dealing  with  the  housing  of 
the  woi-king  and  poorer  classes  and  with  city  imjirove- 
ment  should  be  appointed  to  go  into  the  whole  subject. 
The  corporation,  after  discussion,  approved  of  the 
appointment  of  a  committee,  who  will  be  empowered 
to  obtain  such  advice  as  they  might  think  necessary 
to  enablf  tliem  to  submit  to  the  corporation  a  report 
on  the  housing  question  in  its  various  aspects. 

Worcester  T.C. — With  a  view  to  tlie  ultimate  adop- 
tion of  a  town  planning  scheme  for  the  Astwood-road 
and  Bilford-lane  area,  it  lias  been  agnvd  that,  when- 
ever any  part  of  the  land  is  sold,  tlie  frontage  to  a 
certain  "depth  shaU  be  forthwith  added  to  the  road  in 
front  thereof,  and  that  the  council  shall  pay  for  the 
land  so  added  at  the  ralo  of  Is.   per  yanl. 


PARKS 

Worcester   T.C.- 


AND    OPEN   SPACES. 

-The  city  council    iiavc    adopixid 


recommendation  of  the  StrcH^ts  Committee  to  lay  out 
the  surplus  land  on  the  north  side  of  Hound's-lano 
as  a  playground  for  the  children  of  the  neighbourhood, 
at  an  estimated  cost  of  ij'27'),  and  to  invite  the  Play- 
grounds Association  to  erect  small  seats,  swings,  and 
se«vsaws  upon  the  southern- portion  for  the  use  of 
little  children  only. 

MOTOR  TRANSPORT. 

Stoke-on-Trent  T.C.  1  ii.  lender  of  .M<>sr.-.  .1. 
Morris  &  Sons,  Manchester,  lias  been  acce[)te<l  for  the 
sup])ly  of  a  four-cylinder  i>etroI  motor  fire  engine  of 
.■)(Wl  gallons  capacity   jk  r  minute,   with  <(|iii])in<Mit. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Doncaster  R.D.C. — .V  sub-committee  of  the  Sanilaiy 
('oniniittie  liavf  been  authorised  to  ascertain  the  rosl. 
of  a  site  for  the  erection  of  machines  for  the  disinte- 
gration of  scavenging  I'efuse.  as  well  as  tlie  terms  upon 
which  electric  energy  can  be  supplied,  and  the  price 
of  the  necessary  ma'-hinevy. 

ROADS    AND    MATERIALS. 

Abercarn  U.D.C.  —  Tiu'  survo-yor,  i\J  r.  .lolin 
AVilliams,  and  two  meiubcrs  of  the  council,  have  been 
deputed  to  wait  upon  the  Local  Government  Board 
to  submit  for  approval  a  scheme,  estimated  to  cost 
£10,023,  for  an  impiovenient  at  Kendon.  including 
the  construction  of  a  .'^G-ft.  road. 

Bucks  C.C. — The  council  have  supplied  four  10-ton 
st*-am  rollers  for  immediate  us©  by  tlio  Road  Board, 
on  behalf  of  the  War  Office  in  France,  and  the  War 
Ofhce  have  undertaken  to  supply  new  ones  to  take 
their  place. 

Bury  T.C. — The  Paving  Committee  have  agreed  to 
ii-pave  part  of  Silver-street.  . 

Doncaster  R.D.C. — The  council  have  agreed  to  take 
over  the  private  roads  in  Askem  New  Vilhige  if  the 
owners  make  up  the  surface  of  the  streets  to  the  satis- 
faction of  the  surveyor. 

Greenwich  B.C. — It  has  been  agreed  to  cari-y  out 
repairs  to  Prince-street,  Deptford,  at  an  estimated 
cost  of  ,£.'«7. 

Godalmlng  T.C. — The  chainnan  of  tire  Highways 
Committee  and  the  borough  sui-veyor,  Mr.  Alan 
Bromly,  are  negotiating  for,  a  further  width  of  road 


in    connection    with    the    Farncombe-strcvt    widening 
scheme. 

Grimsby  R.D.C. — Application  is  being  made  to  the 
Local  Government  Board  for  authority  to  put  the 
Private  Street  Works  Act  into  force  with  a  view  to 
the  construction  of  a  number  of  streets. 

Ham  U.D.C— The  council  have  adopted  a  recom- 
mendation of  tlie  Finance  Committee  that  the  sur- 
veyor sliould  be  authorised  to  spend  £10  in  any  month 
to" repair  any  path  that  he  thought  required  attention. 
Honiton  R.D.C. — In  the  course  of  a  discussion  on 
the  roads,  the  surveyor,  Mr.  W.  North,  said  he  was 
quite  prepared — if  the  council  were  of  the  opinion  that 
he,  would  be  of  more  use  in  France  than  to  tliem — to 
go!  The  county  surveyor,  however,  had  pointed  out 
that  he  would  probably"  be  of  more  use  at  home.  With 
regard  to  the  maintenance  of  the  roads,  it  had  been 
said  those  in  France  wore  most  important.  It  was 
essentia!,  however,  that  the  main  trunk  roads  and  tlu< 
secondary  trunk  roads  at  home  should  be  kept  in 
good  condition.  The  district  roads  would  have  to  go. 
Tlie  council  agreed  to  the  suggestion  of  the  surveyor 
to  allow  the  district  roads  to  go.  A  resolution  was  also 
passed  that  the  (Jovermnent  be  asked  to  allow  the 
use  of  tJeriiian  prisoners  on  the  main  roads. 

Horncastle  R.D.C— The  question  of  tar-spraying 
the  roaiLs  during  ne.xt  summer  was  considered,  and  it 
was  resolved  that,  owing  to  the  prospective  shortag<' 
of  labour,  no  tar-spraying  should  be  done  on  either 
the  disli-irf  or  main  roads,  and  that  the  county  council 
sliould  be  informed  accordingly. 

Kildare  C.C. — The  county  surveyoi-,  Mr.  II.  II. 
Hall,  has  prepared  for  presentation  to  the  Road  Board 
an  estimate  for  steam  rolling  about  6  miles  of  road  to 
the  Curragh  Cam|). 

KIngsbridge  R.D.C — It  has  bwm  agrt^d  to  iiivilc 
tenders  for  taking  off  a  dangerous  corner  and  wid<ii- 
ing  tlu'  road  by  IS  ft.  near  Aveton  (lifford  Rectory. 

Nairn  C.C. — In.  conswiuence  of  the  damage  caused 
to  the  roads  by  War  Office  traffic,  the  council  are  ask-, 
ing  for  grants  of  money  from  the  Government  and 
the  Road  Board. 

Newmill  U.D.C. — Plans  have  been  approved  for  llio 
vopair  i.f  111.-  road  from  Scholes  to  Valley  Mill. 

Orsett  R.D.C— The  surveyor,  Mr.  F.  T.  Johnson, 
reported  that  the  repairs  to  the  road  between  Vauge 
and  l''ol)bing,  wliich  had  been  damaged  by  heavy 
traili'-.  would  cost  approximately  £250,  and  ho  was 
autliorisod  to  do  his  best  to  secure  the  necessai-y 
iiiati  ii;ils  for  the  work. 

Pickering  R.D.C — The  surveyor,  Mr.  S.  Russell, 
repoited  ujioii  a  number  of  riads  damaged  by  extra- 
ordinary traffic,  and  the  clerk  stated  that  the  Road 
Board  recommended  the  council  to  apply  to  those 
responsible  for  the  damage.  He  added  that  the  proper 
procrdure  would  be  to  put  the  roads  into  a  state  of 
i^ood  rrpair  and  then  claim  any  sum  which  might 
ixcerd  the  amoujit  which  would  have  been  incurred 
under  normal  conditions.  The  sui-veyor  explained  that 
the  farmers  declined  to  send  teams  to  lead  the  stone. 
They  objected  to  7s.  jier  day,  and  wanted  10s.  The 
surveyor  was  inst  ructed  to  can-y  out,  the  repairs  where 
possible. 

Rochdale  T.C. — Consideration  is  being  given  to  the 
scheme  for  the  widening  of  MUnrow-road  from  Walker- 
street  to  Moss-street,  when  the  Lancashire  and  York- 
shire Railway  Company  exercise  the  powers  conferred 
by  their  Act  of  1901.  The  proposals  include  the 
raising  of  the  bridges  in  Fishwick-street  and  the 
improvement  of  a  dangerous  curve.  The  approxi- 
mate estimate  of  cost  to  the  town  council  is  £12,000. 
Salisbury  R.D.C — Letters  have  passed  between  Mr. 
Hamilton  Fulton  and  the  county  sui-veyor  in  regard 
te  the  danger  to  fish  in  streams  by  the  roadside  when 
roads  were  tarred,  and  suggesting  that  a  harmless 
preparation  should  be  used.  Mr.  Greenwood  said 
there  was  no  doubt  that  for  the  last  two  years 
hundreds  of  trout  liad  been  seen  floating  dead  in  the 
rivers.  Experts  had  traced  the  cause  to  tar-spraying, 
and  serious  loss  had  been  the  result  both  from  the 
financial  and  the  sporting  point  of  view.  Evei-ything 
that  could  be  done  in  the  way  of  using  a  preparation 
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innocnoiis  to  fish  should  certainly  be  done.  The  chair- 
man said  he  thought  the  surveyor  would  do  his  best 
in  that  direction. 

Tisbury  R.D.C. — It  lias  been  resolved  to  purchase 
a  tar-spra.ving  machine  for  £90. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Banbury  T.C. — W'lih  ivI'iMvnce  to  the  Local  Govern- 
ment Board's  refusal  to  sanction  the  proposed  sewage 
disposal  scheme,  it  is  intimated  that  the  Thames 
Conservancy  have  decided  to  ui-ge  that  part  of  the 
work  shoidd  be  carried  out  to  prevent  further 
pollution. 

Hants  C.C. — It  has  biH'U  agreed  to  execute  surface- 
water  drainage  works  at  Hurslev,  at  an  estimated  cost 
of   1 1,200. 

WATER,  CAS,    AND  ELECTRICITY. 

Ballycastle  R.D.C.  A  -.hiine  lias  been  sanctioned 
for  an   iiiipniM-d   wnhr  sup|>ly   for  Ballintoy. 

Chester-le-Street  R.D.C. -The  council  have  asked 
lor  a  rr)nat  on  the  best  means  of  improving  the  Porto- 
bello  water  supply. 

Edinburgh  T.C. — A  report  has  been  submitted  to 
the  Cleansing  and  Lighting  Committee  with  regard 
to  automatic  gas  lighting  exjieriments,  and  it  has  been 
refefii'ed  to  the  chnirman  and  the  inspector  of  light- 
ing to  consider  the  iiiieslion  of  further  extensions. 

Hammersmith  B.C. — It  is  jn-oposed  to  extend  the 
electricity  mains  in  the  Slarcli  (ireeii  district,  a(  an 
estimated  cost  of  £68.3. 

Hull  T.C. — Sanction  is  being  scuiglit  for  a  loan  for 
the  provision  of  a  water-cnoliiig  system  at  the  elec- 
tricity works. 

Port  Glasgow  T.C. — The  town  council  will  make 
application  m  the  c'lisuing  session  of  Parliament  for 
authorily  to  carry  out  a  scheme  for  the  extension  of 
the  waterwcu'ks. 

Rawmarsh  U.D.C, — The  council  are  taking  up  a 
Inaii  (.f    LT,(K«)  fi.i    the  requirements  of  the  gasworks. 

Walthamstow  U.D.C. — It  has  been  agreed  that  from 
the  Dfieniber  (juarler  the  price  of  electricity  be 
increased  10  per  cent  for  lighting  and  o  per  cent  for 
heating  and  power  to  all  consumers  except  those  who 
had  entired   inio   long-|)eriod   contracts. 

Worcester  T.C. — The  city  council  have  accepted  the 
lender  nf  Messrs.  Fisher,  IJunijiliries  t'i:  Co.,  Limited, 
of  Atlas  Works,  Persliore,  for  overhauling  an  engine 
and  pumps  at  the  waterworks  at  a  cost  of  £386.  IVIr. 
Sharpe  stated  that,  tlie  engine  and  pump  had  been 
working  cuntiniiously   fur  f"url,eeu  years. 

MISCELLANEOUS. 

Hoylake  and  West  Kirby  U.D.C. — The  engineer 
and  sur\eyor,  Jlr.  H.  W  .  Frasir.  has  ))repared  a  plan 
for  a  concrete  wall  In  )n-event  the  encroachmetit  of 
drifting  sand  at  the  shore  end  of  King's  Gap,  Hoylake, 
and  the  council  have  asked  him  to  give  an  estimate 
of   the  est    nf   (h,.   pi-npns<'<l    work. 

Kingsbrldge  R.D.C.  —  A  eonimit.tic  lias  bein 
appointed  t"  insiH-ct  tho  s<vi,  wall  at  Hope  Cove,  wiiicli 
was  serinusly  damaged  in  the  recent  gale. 

Shrewsbury  T.C— It  is  proposed  ta  carry  out  an 
extension  of  the  eemeterv,  at  an  e<^imated  cost  of 
t2.200. 

Wallasey  T.C— II  was  reported  thai  the  nett 
balance  frnni  Ihr  Iramway  undertaking  last  year  was 
£8,4(30. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

pHEETSEY  IRBAN  DISTRICT  COUNCIL. 
.'\  Temporary  Engine  Driver  required  (inelipible 
for  military  service)  for  the  duration'  of  the  War.  to 
take  charge  of  the  .Vddlesfoire  Sewerage  Pumping 
Plant  (Messrs.  Davey  Paxmaii  Steajn  PuinpiiiL'  Plant) 
\-c. 

Wages  (with  5s.  War  Bontis  included).  £2  per  week. 

-Applications, in  candidate's  own  handwriting,  stating 
age,  and  givins  full  particulars  as  to  experience,  and 
accompanied  by  copies  of  three  testimonials,  to  be 
.-cut  to  the  unleisigned  not  later  than  the  rttb  of 
December  next,  endorsed  "'  Engine  Driver  '" 

Canvassing  will  disqualify. 

F.  W.  GKEIG, 
(3,183)  Surveyor. 


PERSONAL. 

Mr.  James  Duncan,  burgh  surveyor  of  Ardrossan. 
has  been  appjinted  water  manager  for  the  burgh,  in 
place  of  the  late  Mr.  Anderson.  He  will  liohi  both, 
offices 

Mr.  A.  T.  Walmi.sley,  m.insx.c.e.,  engineer  to  the 
Dover  Harlxjur  Board,  will  pre.sidc  at  ths  distribution 
of  certificates  to  the  students  of  the  Crystal  Palace 
School  of  Practical  Engineering  on  Wednesday, 
December  20tli,  at  3  p.m. 

Mr.  William  Alexander,  burgh  surveyor  of  Rose- 
hearty,  has  been  provisionally  ajipointed  temporary 
road  surveyor  to  the  Deer  District  Comniittoe  of  the 
Aberdeen  (bounty  Council,  at  a  salary  of  -£2(X)  a  year, 
including  travelling  expenses.  The  Eosehearty  Town 
Council  have  agreed  to  grant  Mr.  Alexander  the  neoes- 
.-ary  liberty  on  condition  that  he  looks  after  his  own 
duties  at  Eosehearty.   ^ 

•Mr.  William  A.  Clegg,  surveyor  and  sanitary  inspec- 
to  the  Dorking  Urban  District  Council,  whose  appoint- 
ment to  Littlehampton  was  reported'in  our  issue  of 
la^t  week,  served  his  articles  with  Mr.  S.  S.  Piatt, 
M.iNST.c.E..  borough  cnt:ineer  of  Eochdale.      He  has 


I\Ir.   William   A.    Clegc;, 
Littlehampton's  New  Suiveyor. 

{.<•], I  ippmnlnionts  ;it  Kettering  and  Bexhill-on-Sea, 
;iiid  lia-  occupied  his  present  position  sinoe  September, 
lillO.  Mr.  Clegg  has  had  an  extensive  and  practical 
experience  in  road  construction,  drainage  and  sea 
(letenje  works.  He  is  a  nicniber  of  the  Institution  of 
Miinicii)al  and  County  Engineer,-. 

OBITUARY. 

Mr.  Arrlubakl  Wilson,  county  road  surveyor  of 
Dimibavtonsliirc  from  1868  to  1915,  died  on  Saturday 
lasl,  we  regret  to  state.  He  studied  civil  engineering 
and  road  surveying  under  his  uncle,  the  then  road 
surveyor  of  the  county,  whom  he  succeeded.  He  was 
about  sixty-nine  years  of  age. 

We  regret  to  report  the  death,  in  aclinii,  cm  Octolicr 
7tli,  of  Serjeant  H.  W.  Lovelock,  7th  Londini 
Regiment.  Sergeant  Lovelock  was  formerly  chief 
assistant  to  Mr.  T.  C.  Barralet,  surveyor  to  the  God- 
-tinie  Rural  District  Council,  and  enlisted  soon  after 
the  outbreak  of  the  war,  serving  in  numerous  actions 
anil  winning  the  Military  Medal  for  distinguisheil 
Inavery.  Besides  being  an  all-round  athlete  of  fine 
liln>!que,  he  w-as  a  most  promising  member  of  the 
|ll(|fes^ion,  a  medallist  in  mechanical  enfrineering  and 
building  construction,  and  a  member  of  the  Institu- 
tion of  Municipal  Engineers  and  the  Royal  Sanitary 
Institute.  He  fell  in  an  attack  at  the  early  age  of 
twenty-five.  The  Godstone  Rural  District  Council 
jiave  placed  on  record  their  high  appreciation  of  his 
abilities  and  patriotism. 


Street  Lighting  Economies. — It  is  estimated  that 
the  cost  of  public  lighting  in  the  Hendon  L^rban 
District  for  the  year  will  show  a  reduction  of  about 
£2.000,  which  is  equal  to  a  rate  of  l^d.  in  the  pound. 
— Harrow  Council  have  saved  £520  during  the  past 
six  months  through  not  lighting  the  public  sti-eet 
lamps. 


Decemblk   1.   M>Ui. 


AND   COUNTY    ENGINEER. 
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LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Edilor  invite$  the  co-operation  of  8dbvbsor  reodeTs 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRY  HELD. 
Belfast  T.C.  (November  21-t.  Mr.  P.  C.  Cuwan).— 
tlG.oOO  and  £1,000  for  tlie  purposes  of  (1)  completing 
the  scheme  under  tlie  Housing  of  the  AA'orking  Classes 
Acts,  authorised  by  the  Belfast  Improvement  Order, 
1910,  and  (2)  extending  tlie  city  cemeteiy  at  GUnaliiia. 
— The  solicitor  to  ilie  city  council,  Mr.  John 
McCormack.  stated,  with  ie>pect  to  the  proposed  loan 
for  the  cemetery,  that  the  corporation  had  been  autJio- 
viseil  to  borrow  t22.00O  in  order  to  acquire  and  lay 
out  the-  grounds  at  GUiialina.  Up  to  the  present 
time  tlie  corporation  had  e.xpended  £12,390.  There 
was  a  considerable  amount  of  the  loan  unexhausted, 
and  the  reasrin  for  the  apjilication  was  the  Treasury 
restrictions  in  regard  to  expenditure  during  tiie  war. 
The  corporation  thought  the  Local  Government  Board 
ought  to  be  apprised  of  the  fact  that  they  wanted  to 
spend  the  t'1,000.  Tlie  money  was  urgently  required 
in  order  (o  jirovide  accommodation  for  burials.  The 
inspector  said  he  undiMstood  there  was  another 
important  circumstance  which  would  enable  them  to 
obtain  money  without  g"ing  into  the  outer  market. 
■file  solicitor  said  the  city  account^iiit  had  made  ample 
provision  in  regard  to  that  matter.  The  lurporation 
was  authorised  under  the  Act  of  1913  to  utilise  the 
Consolidated  Loans  Fund.  The  city  surveyor,  Mr. 
II.  X.  Cutler,  M.iNST.c.E..  was  examined  in  regard  to 
the  application  for  the  loan  to  complet*-  the  scheme 
under  the  Housing  of  the  Working  Classes  Acts.  The 
money,  he  said,  would  be  expended  largely  on  the 
^(leets  in  the  areas  concerned. 

APPLICATION  FOR  LOAN. 

Walthamstow    U.D,C.   -l.!3,lin   for   eleclnchy    pur- 
poM-.  '     . 

LOAN  SANCTIONED. 

Dundee  T.C— 127,im>)  foe  electrical  extensions. 


SOME  RECENT  PUBLICATIONS. 


.VRciiiTErTunvL  Building  CoNSTBucTftw;.  Vol.  I.  B\ 
\V.  K.  .Jaggard,  f.r.i.b.a..  and  F,  E-  Druiy.  I'lie. 
6s.  i^ett  Cambridge:  Tho  University  rre>s. 
This  i.-  the  first  voluuic  of  a  work  which  is  intended 
to  cover  three  volumes  heforo  it  i^  completed.  Soux' 
surprise  may  l.e  cxprosso<i  that  the  authors  should 
hare  undertaken  such  a  work  when  there  are  .already 
.-o  many  books  on  building  construction  avnilij^le.  If 
anv  exeu.-e  be  needed,  however,  for  yet  another  work 
ontlie  subject,  it  is  to  be  found  inthepresent  ca.so  by  the 
i.ovel  and  interesting  way  in  which  the  matter  is  pre- 
sented to  the  reader.  Hitherto  building  construction 
has  been  learnt  by  the  study  and  worki  ig  out  of  a 
number  of  isolated  examples,  whicli  have  no  relation 
w;hatcvi  r  t<i  each  other,  and  thus  the  knowledge 
ol  taincd  cannot  lx>  applie/l  to  the  actual  design  of  a 
liuilding,  even  of  the  smallest  dimensions,  until  a 
very  much  later  date.  In  this  Jjook,  however,  the 
various  items  can  he  embodied  in  one  or  two  definite 
liiiildings,  {he.,principle  being  to  teach  from  the  strtic- 
lure  'tself  rather  than  by  isolated  examples  .selected 
on  account  of  their  simplicity.  A  general  description 
of  the  building.^— a  cottage  and  a  workshop— is  con- 
tained in  an  introductory  chapter,  and  contract  draw- 
ings are  given  on  loose  sheets  in  a  pocket  to  th5  cover. 
.\s  a  definite  study  in  the  science  and  art  of  building; 
the  book  lias  much  to  <;ommend  it.  and  students  will 
be  grateful  to  the  author.s  for  having  added  a  new 
interest  to  their  work  from  its  earliest  stages. 

.\RITHMEirc      FOR       ENGINEERS.        By    C.     B      Cla)lhHIU, 

R.sc.ENf;.     Price  5s.  6d.  nctt.     London-    C'liMpninn 

A:  Hall.  Limited. 
\:^  a;)pears  from  the  sub-title  of  tlli^  vorv  useful 
work,  it  is  not  limited  in  scope  to  pure  arithmetic,  but 
includes,  in  addition,  simple  algebra,  mensuration, 
logarithms,  graphs,  and  tlie  .slide  rule.  It  is  thus  a 
complete  manual  of  elementary  technical  miihematics. 
Its  i-'reat  value  lies  in  the  fact  that  it  not  only  deals 
with  each  -uibje^t  in  su^h  detail  as  t<;  render  i',  clear 
to  the  reader  as  recards  theorv;  but  tihat  it  goes  on  to 
provide  a  .sufficient" amount  of  er>Bineering  application. 
.Moreover,     every    principle    is    illustrated     by     fully 

•  Any  of  the  publications  reviewed,  or  referred  to  as 
neceived,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receint  of  published  price,  plus  postage  in  the  rase  of 
net!  books. 


worked  examples,  a  feature  that  will  be  specially 
appreciated  by  tho.se  who  use  the  work  for  private 
ftudy,  a  purpose  for  which  it  is  admirably  adapted  in 
everv  way.  The  matter  is  freely  interspersed  with 
examples  to  be  worked  by  the  student,  the  answers  to 
which  will  be  found  at  the  end  of  the  book,  together 
with  a  full  index.  The  book  should  attain  consider- 
able popularity  with  clnss  teachers,  tutors,  and  private 
students  alike. 

Im.ement.vev  S.^nhary  Engineering.  By  G.  Bransby 
Williams,  m.inst.c.e.  Price  Es  5.  Calnitla: 
riiHekcr,  Spink  &  Co. 
Tliis  little  book  has  been  written  si)ecially  for  Indian 
.-.iuii  i>\  inspectors,  to  whom  it  should  prove  very  uso- 
tiil.  .Some  tw'j  years  ago  a  local  service  of  municipal 
sanilarv  inspectors  w^as  instituted  by  the  Government 
of  the  Bengal  Presidency,  and  although  cancidates  for 
these  appointments  have  to  undergo  a  short  course  of 
training,  it  is  evident  that  such  instruction  as  is  given 
nmst  bo  of  an  eleuieiitary  character.  Indian  cities 
and  towns  afford  a  splendid  field  of  work  for  well- 
irained  sanitary  officers,  and  in  preparing  this  text- 
book Mr.  Williams  has  perforir.ed  nn  im|)orfT:it  imlilic 
service.  The  first  ciiapter  is  preliminar\-,  nml  i-  fo|- 
Icwed  by  chapters  on  drawing  and  niensm'.iti'ii.  -m- 
veying  and  levelling,  building  construction,  (hainage 
and  sewerage  works,  sewage  disposal,  and  waterworks. 
The  seveial  subiects  are  treated  quite  generally,  and 
the  i>ook  will  be  read  w-ith  interest  by  lMii;lis|i 
nispc>etors. 

TR.\NSArTIONS    OF    THE    INSTITUTION    OF    WaTEU    ICngI- 

NEERS,  1915  (Vol.  XX.).     London:    The  St.   Bride's 

Press,  Limited. 
The  papers  and  discussions  rcprodueed  in  this 
volume  comprise  those  on  "  Tlie  Effect  of  Hpriiii^s 
ujion  Water  Levels  in  the  Chalk  of  Eastern  Surrey,  " 
by  Mr,  Henry  Dewey,  f,g.s,  ;  "  Hydio-geoloL:':r,il  Coii- 
flitions  at  Ncwbald,  East  Yorkshire,"  by  .Mr.  l'ere.\ 
Griffith,  M.INST.C.E.;  and  "  Note.s  on  the  netiiiition  of 
the  Term  '  Domestic  Purposes  '  in  (Genera I  and  Private 
Water  Acts,"  by  Messr,s.  A.  B.  E.  Bla..'Ubiirii  and 
Percy  Griffith.  In  addition  there  are  included  a  sum- 
mary of  contents  and  a  sulvjcct  index  ;>t  Volumes  i. 
to  XX. 

The  Railway  Swindle  By  Ilcnry  Murray.  Priie 
3s.  6d.  nett.  London:  Grant  Rich.nrds,  Limited. 
.The  author  of  this  book  attempt.s.  to  justily  his 
description  of  British  railways  as  "  the  most  colossal 
and  impudent  swindle  in  hmnan  history,  a  swindle 
which  Iris  Peers  of  the.  Realm  among  its  pern(Mr-itor.-, 
Cabinet  Minist4-rs  aiiiouL'  its  tools,  and  the  entire 
British  commiuiity  for  its  dupes  and  vietiiiis.  "  Tlii,- 
is  a  suflici^ntly  .-troiig  indicthicnl,  and  both  defenders 
of  the  syi-tem  and  iKlvoeatos  of  reform  will  be  interested 
Ml  judcrincr  whether  the  author  succoerls  in  sustain- 
ing it. 


Messr.-  Crosby  Lockwood  &  Son  nimounee  llial,  eon- 
secjuent  on  the  recent  advance  in  the  cost  of  materials 
and  lalxiur,  also  the  still  further  expansion  ol  the 
'iterary  contents  of  "The  Engineers'  Year  Book,"  the 
proj'rietors  are  conmeiled  to  make  the  price  of  the 
forthcoming  1917  edition  20s  nett.  This  ohl-estab- 
lished  and  indispensable  annual,  now  in  its  twenty- 
fourth  year  of  publication,  more  than  justifies  its 
position  in  the  front  rank  of  professional  year-books. 
Its  dependability  and  usefulness  to  tlie  up-to-date  engi- 
iie<-r,  in  whatever  branch  of  the  professioji  be  may  l>e 
engacerl    is  proverbial. 


Vegetable  Growing  in  Public  Parks.— A  proposal  is 
bef'vre  the  Corporation  of  South  .Shields  for  utilising 
th<'  public  pai-ks  as  vegetable  gardens. 

Motor  Road  Brooms. — At  tlie  last  meeting  of 
Lewisliam  Borough  Ci>uncil  a  member  asked  that  con- 
sideration should  bo  given  by  the  Works  Conimitte*' 
to  the  purchas.'  of  one  or  two  motor  road  brooms. 

City  of  London  Refuse. — The  refuse  removed  from 
the  City  of  London  in  I9bj  consisted  of  20,618  cart- 
loads of  street  sweepings  and  slops,  and  58,441  loads 
of  hou,sc  and  trade  refuse,  a  total  of  79,059  loads. 
The  total  for  the  year  1914  was  75,960.  The  use  of 
tlio^  destructor  was  discontinuied  in  Sejitember,  1905, 
since  which  dat<;  all  refuse  has  been  removed  by  barge 
from  Lett's  Wharf  to  the  corporation  land  on  Horn- 
cliurch  Marshes,  where  it  is  dealt  with.  The  horse 
m.iniire  collected  from  the  street  orderly  bins  is  not 
included  in  the  above,  but  is  dealt  w'ith  by  a  con- 
t  ractor,  who  sells  it  to  market  gardeners  and  others. 
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MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Camberwell  B.C.— The 'borough  engineer,  Mr.  W. 
Oxtoby,  M.iNST.c.E.,  has  submitted  to  a  Special  Com- 
mittee a  number  of  projected  schemes,,  and  these 
having  been  considered,  a  resolution  was  adopted 
expressing  the  opinion  that  it  was  premature  to  con- 
sider what  works  can  be  put  in  hand  after  the  war 
until  the  state  of  national  and  local  finances  could  be 
more  definitely  ascertained.  The  committee  aver  that 
they  are  strengthened  in  tliis  view  by  the  fact  that  it 
was  vei-y  definitely  stated  at  a  conference  of  manu- 
facturers that  there  would  be  more  than  sufficient 
work  in  ordinary  commercial  enterprises  for  every 
available  man  after  the  war. 

Cheshiee  C,C. — It  is  proposed  to  reconstruct  the 
EUesmere  Port  road,  at  an  estimated  cost  of  £10,000  ; 
Stockport  to  ]\Iacclesfield  road,  at  an  estimated  cost 
of  £10,000;  Woodhead-road,  at  an  estimated  cost  of 
£5,500;  and  Warrington-road,  £2,000.  Building  and 
alteration  schenies  in  connection  with  asylums  are 
also  proposed,  including  a  new  well  and  water  supply. 
The  building  of  many  new  schools  is  also  contemplated. 

Hull  T.C. — It  was. stated  at  a  meeting  of  the  Health 
Committee  that  the  works  under  that  department  to 
be  underaken  after  the  war  included  the  large  housing 
scheme  involving  the  demolition  of 'New  George-street, 
and  a  suburban  housing  scheme.  The  Housing  Sub- 
Committee  give  no  estimates,  but  state  that  the 
officials  concerned  are  authorised  to  give  any  fui-ther 
particulars  tliat  may  be  required  by  the  Parliamentai-y 
Committee. 

Newton  AsBot  U.D.C. — It  has  been  agreed  to 
include  the  following  schemes  in  the  works  projected 
after  the  war  :  Workmen's  dwellings,  public  slaughter- 
house, park  lodge  and  public  convenience,  extension 
of  concreting  the  bed  of  the  River  Lemon. 

St.  Columb  R.D.C. — The  council  propose  to  execute 
the  following  schemes  :  Drainage  of  Trevone  Village, 
sewerage  of  Crantiick  Village,  erection  of  six  working- 
class  dwellings  in  thc^  parish  of  St.  Columb  Major. 
and  widening  and  imju-oving  the  road  from  Indian 
Queens  to  Quintrel  Downs  in  ovdt-r  that  the  road  may 
be  declai-ed  a  main  road. 

Sukeey  C.C. — Schemes  are  proposed  costing  in  the 
aggregate  £382,921,  including  police  stations  and 
cottages,  balance  of  surfacing  work,  main  road  kerb- 
ing,  bridges,  tuberculosis  hospital  and  sanatorium, 
and  schools. 


Timber,  Plywood,  and  Woodwork,  lu  next  week  s 
issue  there  will  appear  a  page  a.dvertisement  which 
will  give  various  particulars  of  timber,  plywood,  and 
woodwork  which  Messrs.  C.  Jennings  &  Co.  have  for 
sale.  The  page  will  be  found  'useful  for  reference 
by  all  who  make  nse  of  such  goods.  The  firm's  head 
office  is  at  Pennywell-road,  Bristol,  but  they  have 
branches  at  Leicester,  Porthcawl,  and  stocks  ware- 
housed at  Swansea,  Hull,  Pembroke  Dock,  Neyland, 
Newcastle,  Manchester,  Liverpool,  and  elsewhere. 

Merthyr's  Difficulty. — The  Pontypridd  and  Rhondda 

Joint  ^^'^lter  Board  applied  to  the  Merthyr  Corporation 
some  time  ago  inquiring  whether,  injhe  event  of  their 
lequiring  a  temporary  supply  of  water  before  the  Taf 
Fech'au  reservoir  was  completed,  the  corporation  could 
supply  it,  and  at  w-hat  price.  The  Taf  Fechan  Reser- 
voir Cnnimittee  have  come  to  the  conclusion  that  at 
present  no  supply  can  be  given,  .as  the  Merthyr  Cor- 
poration has  been  prevented- from  constructing  the 
new  pipe  line,  not  having  received  sanction  for  the 
raising  of  a  loan  for  the  purpose. , 

The   Condition   of  Wiltshire   Roads. — The  chairman 

of  the  Roads  Committee  of  the  Wilts  County  Council, 
Lord  Roundway,  stated  at  the  meeting  of  the  council 
recently  that  large  lengths  of  roads  used  by  the 
militai-y  had  been  made  up.  After  the  making  up  of 
such  large  lengths  of  road,  it  would  be  natural  to 
expect  a  very  distinct  improvement  should  be  shown 
with  regard  to  the  county  roads.  While  admitting 
that  the  condition  of  some  of  the  roads  was  not  as 
good  as  before  the  war,  the  county,  surveyor  was  of 
opinion  that  the  greater  length  of  road  was  infinitely 
better  than  it  was  at  that  time.  To  add  to  their 
difficulties,  the  sources  from  which  they  had  hitherto 
drawn  their  road  material  had  been  Very  considerably 
I'educed,  because  the  War  Office  had  commandeered 
two  of  the  most  important. 


WAR-TIME  USE  OF  VACANT  LAND   IN   TOWNS. 


THE   EXAMPLE    OF   BOCNOR. 

The  jniblication  in  our  correspondence  columns  of 
last  w-eek  of  the  letter  in  which  Mr.  Oswald  A.  Bridge.- 
drew  attention  to  the  importance  of  local  authorities 
l)u1ting  into  cultivation  all  available  land  for  the 
growing  of  foodstuffs  has  resulted  in  his  receivinf:  a 
large  number  of  communication^  from  brother  officials 
who  are  anxious  to  have  further  particulai's  of  what 
has  been  accomplished  in  this  conneetiou  at  Bognor. 
Information  is  sought  on  various  points,  and  this  we 
are  pleased  to  annoimce  will  be  given  in  an  article 
which  i\lr.  J,  Jupp,  the  clerk  to  the  district  council, 
will  contribute  to  our  next  issue.  The  combined 
efforts  of  Mr.  Bridges  and  Mr.  Jupp  have  been  instru- 
mental in  persuading  the  owners  of  undeveloped 
building  estates  at  Bognor  to  hand  over  their  land 
rent  free  to  the  local  authority,  who  let  out  the  ground 
in  10-rod  plots  at  a  charge  of  6d.  per  rod,  and  the  con- 
sequence is  that  nearly  the  whole  of  the  land  in  ques- 
tion is  now-  in  cultivation  by  the  allotment  holders. 

A  GOVERNMENT  SCHEME. 

In  connection  with  the  foregoing,  it  is  of  interest  to 
notice  that  in  the  House  of  Lords  on  Wednesday  the 
Karl  of  Crawford  said  it  was  hoped  to  stimulate  local 
authorities  to  extend  allotments  as  much  as  pos.s.ible, 
and  that  it  was  proposed  to  issue  during  the  course 
of  the  next  few  days  orders  under  the  Defence  of  the 
Realm  Act,  which  would  make  the  acquisition  of  land 
for  the  purpose  of  small  allotments  and  market  gardens 
more  easy.  With  a  view  to  increasing  this  source  of 
food  supply  it  was  proposed  to  empower  the  Board  of 
Agriculture,  acting  through  the  existing  allotments 
authoritie;,  to  enter  on  land  which,  was  now  ruioccu- 
pied — that  was,  land  which  was  not  paying  rates, 
waste  land,  often  enough  in  the  form  of  building  land 
awaiting  development.  Secondlj',  it  was  proposed  that 
with  regard  to  land  already  occupied  the  local  aiitho- 
I'ty  should  have  the  same  rights,  where  consent  was 
given  for  the  use  of  the  land  by  the  owner  and  occu- 
V'ier.  Finally,  subject  to  careful  safeguards  by  tlie 
Board  of  Agriculture,  the  production  of  food  of  this 
1  articular  character  was  so  desirable  that  it  was  pro- 
posed to  authorise  the  nse  of  selected  portions  of 
connnon  land  for  its  production.  He  hoped  that^land- 
owners  and  their  tenants  would,  wherever  it'  was 
desirable,  surrender  land  convenient  to  villages  and 
small  towns. 


NIGHTSOIL  AND  DRY  REFUSE  REMOVAL. 


WEST   BROMWICH   FIGURES. 

At  'the  present  time,  says  Mr.  H.  H.  Spears,  the 
chief  sanitary  inspector,  in  his  annual  report,  only 
2'4  per  cent  of  the  houses  in  the  borough  of  West 
Bromwich  are  supplied  with  privies. ,  The  number  of 
water-closets  is  12,870. 

There  are  approximately  9,950  ashbins,  the  contents 
of  which  are  removed  weekly,  and  834  dry  ashpits. 
The  number  of  loads  of  dry  refuse  delivered  to  the 
destructor  during  the  twelve  months  was  7,530,  the 
tonnage  being  8.048.  This  is  a  considerable  reduction 
on  the  corresponding  figures  for  the  preceding  year, 
which  were  10,300  and  11,164  respectively ;  but  for  the 
greater  part  of  the  year,  owing  to  the  shortage  of 
stokers  at  the  destructor  works,  only  one  unit  has 
been  worked.  On  the  oUier  hand,  a  much  larger 
quantity  of  refuse  has  been  taken  to  tips,  the  number 
of  loads  being  5.787,  and  the  estimated  tonnage  6,185. 
In  all,  then,  13,317  loads,  or  14,233  tons,  have  been  col- 
lected. In  1914  the  corresponding  figures  were  13,543 
and  14,778. 

The  total  quantity  of  refuse  yielded  per  house  was 
096  load,  or  by  weight  19-7  cwt. 

The  cost  of  removal  of  dry  refuse,  including  team 
hire,  wages,  and  maintenance  and  renewal  of  plant 
and  charges  for  tips  was  £2,244.  The  cost  of  collec- 
tion per  load  and  per  ton  worked  out  at  3s.  9-9d.  and 
3s.  I'Sd.  respectively. 

The  cost  of  collecting  refuse  from  a  house  with  a 
privy  was  18s.  8d..  and  from  a  house  with  a  watei-- 
closet  3s.  1-ld. 


War  Bonuses.— Wealdstone  Urban  District  Council 
have  decided  to  pay  war  bonuses  of  4s.  2d.  a  week  to 
their  employees,  including  their  men  on  active  service. 


DECtMBES    I.    UUt; 


AND   COUNTY   ENGINEER. 
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WOMEN  AND  ROAD  WORK. 


TWO  CANDIDATES    IN   ABERGAVENNY   RURAL. 

TliH  Mt'nmoiil/i.^/iir,  £,.hii,{j  Pv-^i  rcpcTt-i  an  ,mui>.u,i; 
ilisfussion  whiv'li  t<X)k  phi^t  at,  the  last  meeting  of  the 
Abergavenny  Rural  D. strict  Council  on  the  presenta- 
tion by  the  surveyor  ot  ii  report  on  the  difficulty  of 
setting  roadmen.  The  surveyor  .said  they  were  with- 
out men  in  several  ili.stricls.  LUiuover,  which  was  ii 
hilly  district,  was  .suffering  the  most.  ;nid  the  roads 
there  were  going  l)Aok  very  much. 

In  the  course  of  the  d-scussion  tlie  sui-veyor  was 
iisked  if  the  offer  of  feniale  labour  made  some  time  aso 
had  materialised. 

The  survoyi>r  said  that  a  woman  came  to  his  office 
.-ome  time  airo  and  .set^med  quite  in  earue.-»t  and  willing 
to  20  on  the  road,  and  she  also  said  that  har  sister- 
in-iaw  was  willing  to  do  s,,  The  two  women  came  from 
Birmineham.  He  explained  the  class  of  work  to  them. 
and  pointed  out  that  it  was  more  <lifficult  than  wurking 
on  town  roads,  and  he  said  he  could  not  put  theni  on 
without  the  authority  of  the  council,  but  he  would 
bring  the  matter  befoi>-  them. 

The  eluiirman :  I  don't  think  the  council  would 
(.bjeot  if  you  could  get  good  ones. 

Mr.  John  LewLs:  It  is  like  taking  a  wife.  You  don't 
know  what  they  are  like  till  yon  try  them.  (Laughter. > 
You  have  to  take  your  chauce.    (Laughter.) 

The  chairman:  It  is  a  different  thing  to  taking  n 
>vife.  You  could  dismiss  a  woman  frt>in  the  roads  if 
-he  did  not  suit.  (Laughter.)  You  could  try  tluni  II 
tbey  are  willing. 

Mr.  John  Lewis:  I  have  s«en  women  doing  uoik 
:hat  men  make  a  gotui  deal  of  fuss  of. 

Mr.  Baynam:  1  don't  think  it  would  1k'  :iii>  us.- 
to  put  a  Woman  on  an  o[jen  mountain  road. 

The  ehairmaii;  I  don't  .see  any  reason  uliy  ive 
should  not  make  a  start.  If  you  put  one  at  Llaiiover 
you  woidd  l>e  st-Trtins.  her  on  the  '•ought'st  (ilace  we 
hi.ve.  It  would  l>c  better  to  try  them  in  tin-  loo-t 
.-heltered  situations  first  of  all. 

The  surveyor;  If  you  cmzage  woiiieii  on  the  roads  I 
must  insist  that  the  members  of  the  council  do  not 
interfere  witli  them.  They  must  be  left  absolutely 
to  ii'e.     (.M\ich   lauj-'hter.) 

The  inatter  was  lelt  in  ilir  liand.s  of  the  siu-v.-v  ,i. 


ANNUAL  INSPECTION  OF  COMMERCIAL   MOTORS. 


Tlie  eleventh  aiuuial  inspection  <if  conuiicrciul 
piiotor.s  :ind  exaniiitalioiis  of  drivers,  organised  by  the 
L'oiumeroial  Motor  Users'  Asaooi*tiou  with  the  object 
of  en(?ouragiiig  drivers,  by  niean.s  of  money  [H'izes  und 
other  aw^ards,  to  lake  ii  personal  iulerost  in  1<ii> 
drivirlg  and  condition  uf  their  vehicles,  and  to  iiin 
ihem  without  a<xyident.  will  take  place  in  London 
during  May,  1917;  but  the'usuttl  a.s.seimWy,  fir  parade, 
of  veliicios  will  not  bi-  held;  O'.viiig  U)  the  dntficult\ 
of  .sfrtiinng  veliicles  trom  *»rvice  during  the  preseiii 
[period  of  stress. 

Prizes  will  be  awarded  to  drivers  for  results  obtainnl 
m  practical,  written  and  oral exatiiihations. couple*!  wiili 
inspection  of  their  vehicles  under  running  <\>nditi(jiis. 
In  this  way  it  is  hotH>d  to  carry  on  the  educational 
work  iunomg  drivers  wliicli  ha&  l>een  one  of  the  aini.s 
of  the  association  s."ince  its  formation  in  19()3.  A  new 
and  advanced  class  of  examination  has  been  insti- 
tuted, for  whjdi  only  the  chief  la-izt-w inners  in  pn- 
vious  examinations  are  eligible.  Tin-  inspectim: 
eitg'lneer  will  visit  e«ieli  garage  l>efore  the  exainina- 
lioos,  and  his  reports  on  tHiese  visits,  together  with 
the  marks  obtaiu<rd  by  the  daaver.s  iji  the  esainina- 
tion.s,  will  l)e  re<-orded  by  the  committee,  and  Hie 
lollowing  awards  ba=ed  thereon:  — 

Class  I.  Cliami(jion.ship  Prizes  (Praotica.1  and 
Written). — Steam  .section:  1st  prize  of  £1  ).  2nd  i>rize 
of  £5;  petrol  section  :  Ist  prize  of  £10,  2nd  prize  of  £.'i : 
together  with  medals  or  badges  and  certificates. 

Class  II.  Prizes  (Written  Examinatcon). — 1st  prize 
of  £5,  2nd  prize  of  £3,  3rd  prize  of  £2.  and  ten 
frizes  of  £1  each  in  each  section — petrol,  steam  and 
electric. 

Class  II.  Prizes  (Oral  Examination). — .Vinouuting  to 
about  £oO  in  total  value,  tsuibdividied  into  cash  prizes 
of  £2.  £!,  and  10s.  each. 

Poll  ijarticu.'ar.s  and  entry  forms  may  be  obtained 
from  ^i^.  Freder:<-k  G.  Bristo'w,  f.c.i.s..  i^eicretaiy, 
the  commercial  .Motor  U.sara'  Association  (Inc.),  b3 
Pall   .Mall.  U>nA(m,  S.W. 


CESSATION  OF  BUILDING  OPERATIONS. 

CONTRACTORS     LIABILITY    FOR    ADDITIONAL 
EXPENDITURE. 

Ill  July  last  the  .MptrofKililan  Wal.T  lioaj.l  wen- 
inl'oriiied  by  their  tlwieral  Purposes  CoiTi:nittee  thai 
the  Ministry  of  Munitions  of  War  had  required  the 
discontinuance  of  the  work  and  the  employment  of 
workmen  in  the  construction  of  the  board's  new  offices 
in  Rosehery-avemie. 

The  Ministry  (►f  iVlunitions  have  since  informed  the 
committee  tluit  they  hav«  nft  objection  to  the  sub- 
contractors deliverint;  on  the  site,  of  the  new  offices 
matejials  ordered  lor  the  building.  The  Ministry. 
however,  reserve  any  right  to  act  in  countermanding 
this  arrangement,  and  they  stipulate  that  no  work  of 
construction  must  proc^eed  without  a  licence. 

In  a  repoii  firesented  at  last  Pridav's  nieetiui;  of  the 
board  the  committee  state  that  the  interruption  of  the 
building  operations  involves  additional  expenditure  in 
placing  the  partiaJly  civcted  building  in  a  [roper  state 
of  protwtioii  ,;igainst  the  weatlier.  Thus,  the  upper 
Courses  (if  the  unflnislied  walls  had  to  be  covered  in, 
exjiosed  ironwork  painte<l.  other  work  had  to  1»  floated 
with  cement,  and  some  of  the  floor  construction  i>ro- 
t<icted  by  asphalt.  F,xiX).sed  window  opening.s  should 
be  clos,ed  with  felt  and  temporary  roofs  placed  ovei 
the  central  hall,  board  room.  &c-  The  execution  of 
these  Works  had  been  approved  by  the  .\linistr\  ol 
Muni'vious. 

The  Cost  of  the.se  piotective  works  might  aiiiocmt  lo 
t.'i.Suii,  and  a  (luestion  liiul  a,risen  with  the  contractor.^ 
as  to  wbether  they  or  the  board  Were  liable  for  such 
<-ost.  In  the  opinion  of  counsel,  the  liability  rested 
«  ith  the  Contractors  under  the  terms  of  their  contract, 
but  the  contractors  did  not  accejit  this  jKisition. 

Counsel  further  advi.sed  that  the  best  course  would 
be  for  the^ board's  architect  to  give  a  written  notice  to 
the  c*>ntnict(/rs  to  cover  down  and  .secure  the  work 
during  the  time  the  building  operations  were  sus- 
pended under  the  Order  of  the  Ministry  of  Munitions. 
He  advi.sed  also  a  further  notice  to  the  contractors, 
siuned  hy  the  clerk  of  the'  bo;ird,  that  unless  the 
notice  from  the  an'hitecl  W''  coinplie<l  with  and  work 
nmiiijenced'  Within  fourteen  days  and  colli iniied  and 
completed  with  due  diligence,  the  board  would  eiitci- 
iifion  the  building  and  do  the  necessary  woik  at  the 
expense  of  tie'  contruetors,  deducting  the  cost  from 
tlie  retention  luoiieys  now  iji  the  possession  of  the 
liiard.    These  leteiitioii  irioneys  aracuuited  to  X7.Hy.''). 

The  comniiltee  ;ulded  that  it  might  be  that  the  cosi 
of  tlie  protective  works  would  becotne  the  .subject  ul 
coiTipensation  to  the  contractors  by  IJ.M.  Governmenl 
under  the  Defence  of  the  Realm  Losses  Couiiiii.ssioij. 
The  Miuistry  of  Munitions,  however,  slated  that  coni- 
|>ens:ition'  was  paid  i.r  qratUi.  and  that  the  i\Iin;ster  was 
unable  In  adviw  whellier  this  instance  would  be  recog- 
nised by  the  Ue'lenee  of  the  Realm  Losses  Coinmissioii 
as  entitling  to  compensation. 


INSTITUTION  OF  WATER  ENGINEERS. 


WINTER  GENERAL  MEETING. 

The  iwenty-liisi  winter  general  m<»eting  of  the  Insti- 
tution <jf  Wate)'  Engineers  will  be  held  at  the  apavt- 
meiits  yf  the  Geological  Society,  Burlington  House, 
W.,  on  Friday,  Decc-iiibev  8tli,  coniiiiencing  at  2.4.5  p.m. 

The  following  papers  will  b^  read  und  discussed  : — 

(1)  "  The  Cross  Hill  Covered  Service  Reservoir  for 
the  Birkenhead  Corporation,"  by  W.  .1.  E.  Binjiic, 
M.iNST.f.E.,  B.A. (Cantab). 

(2)  "  The  Rating  of  Waterworks,"  by  Charles  Clifton, 

P.A.S.I. 

Ur.  Sidney  Harwise.  president-elecl ,  will  oeeiijiy  .the 
chair. 


ASSOCIATION  OF  MANAGERS  OF  SEWAGE  DISPOSAL 
WORKS. 


ANNUAL    GENERAL    MEETING. 

Tlie  annual  gcne.val  meeting  of  this  body  will  be 
held  at  the  Holboni  Restaurant,  London,  W.C,  on 
Tliursday,  December  7th,  at  2  p.m.,  when  Dr.  Samuel 
Rideal,  f.i.c,  f.c.s..  will  read  a  paper,  entitled 
"  Can  Explosives  .  be  Manufactured  on  Sewage 
Works  ?  "  and  Mr.  Charles  Terry,  Canterbury,  one 
on  "Modern  Sewage  Purification  Works:  Their 
Design,  Omstruction  and  Maintenance,  " 
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December  1.  l&ie. 


CONCRETE  INSTITUTE. 

PROGRAMME   OF   SESSION    1916-17. 

Meetings  of  tlie  Concrete  Institute  Im  ilu-  ]'Jli;-17 
session  liave  lieen  airansed  as  under:  — 

December  21st.— Prof.  Henry  Adain.s,  m.in'st.c.e,, 
on  "  Pile  Driving  and  the  Supporting  Power  of  Piles." 

January  25th.— Mr.  C.  R.  Peers,  chief  inspector  of 
ancient  monument?,  H.M.  Office  of  Works,  on  "  Tlie' 
Care  of  Ancient  Monuraents." 

February  22nd.— Mr.  Robert  N.  Sinclair  on  "  South- 
ampton Docks,  Re-modelling  of  an  Old  Dry  Dock." 

March  22nd.— Mr.  W.  Cleaver  on  "  The  Rational 
Design  of  Reinforced  Concrete  Wliaives  and  Jetties, 
with  particular  reference  to  those  for  We-t  .Docks, 
liaving  a  Permanent  Water  Level." 

April  2Gth.— Mr.  S.  Bylander  on  "  Secondary 
Stresses  in  Structural  Steel." 

The  meetings  will  be  held  at  Denisau  H.-use.  'JiKJ 
ViULxhall  Bridge-road,  We.stminster. 


TOWN  PLANNING  INSTITUTE. 


ARRANGEMENTS    FOR    1916-17    SESSION. 

Meetings  of  the  Town  Planning   Institute   for   the 
1916-17  session  liave,   we  aie  informed   by  the  secre- 
tary, Mr.  Alfred  R.  Potter,  been  arranged  as  under:  — 
Dec.    8.— ''Housing     and    Town    Planning    Require- 
ments at  the  End  of  the  War,"   by   Coun- 
cillor Harri.son  Barrow  (associate). 
Jan.    5.— "A  New  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercroiribie,    m.a.,    a. e. i.e. a. 
(member),  and  S.  A.  Kelly,  p.s.i.  (member). 
Feb.     9.—"  Monumental   Menjoriala  and   Town   Plan- 
ning,"  by   Prof.   S    D.   Adshead,   f.e'i.b.a. 
(member). 
Mar.  23. — "Road  Construction  and  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
AV.  Rees  Jeffries  (hon.   member). 
.\pril  20.— "  Town    Planning    in    South     India,"     by 

H.   V.   Lanchester,   f.r.i.e.a.   (member;. 
June    1.— "Draft  Act,   with  respect  to  Planning  and 
Regulating    the    Use    and    Development    of 
Land     for     Building     Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada."    by    Thomas    .\dams,    p.s.i.    (past- 
president). 
In   each   case   the  chair   will    be   taken   at  6  p.m.. 
and    due    notice    will    be    given    as    to    the   place   of 
meeting. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  np-io  4.30  p.m. 

ON    THURSDAYS     WILL    BE    INSEKTED    IN    THE    FOLLOWINO    DAY'S    ISSUE, 

but  those  responsible  lor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  SPRVEVor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned"{Citv  yo'."  iOisy  subject  to  later  con- 
firmation  by   letter, 

ASSISTANT  SANIT.VRY  INSPECTOR. -December 
4th.— Barnslev  Town  Council.  £120  per  anniun.— 
Mr.  W.  P.  Donald,  town  clerk.  Town  Hall.  Barnslev. 

SEWAGE  FARM  MANAGER.— December  .llli.- 
East  Barnet  Valley  Urban  District  Council.  C'j  10.:., 
per  week,  with  free  house.— Mr.  T.  A.  Buckluy,  clerk. 
Council  Offiices,  StatiMn-road,  New  B'arnet. 

ASSISTANT  SURVEYOR. -December  8th.-Bee.,ton 
Urban  District  Council.— Mr.  George  P.  Greenwood, 
engineer  and  surveyor.  Public  Offices,  Betston,  Notts. 

ROAD  FOREMAN.— December  Sth.— Beeston  Urban 
District  Council.— Mr.  Geoi'ge  F.  Grimwood,  engi- 
neer and  surveyor.  Public  Offices,  Beeston,  Notts. ~^ 

SURVEYOR  ^VND  WATERWORKS  MANAGER  — 
Decernlwr  eth.— Queeiistuwn  Urban  Disinei  Council 
ei30— eiGU  per  annum.— .Mi.  J.  H.  Campbell,  town 
clerk.  Town  Hall,  Queenstown 

CHIbiF  ELECTRICAL  ENGINEERING  ASSIST- 
ANT.—December  9th.— Corporation  of  Leeds.  ,i;.35il 
per  annum.  —  Mr.  C.  Nelson  Hefford.  inanriKer, 
1  Whitehall-road,  Leeds. 

FIRE  BRIGADE  SUPERINTENDENT.  -Deceuib.., 
9th.— Coulsdon  ind  Purley  Uriiii.  D;-:i!ii  Cnnieil. 
ei56  per  aiijuun.— Mr.  E'.  J.  Guv.eii.  clerk.  Council 
Offices,  Purley. 

DRAUGHTSMAN.-For  Sandling  Division.  R.E.. 
Kent.— Division  Officer,  R.E.,  Sandling,  Kent  Divi- 
sion. 

JUNIOR  ASSISTANT.— Newark-on-Treu'„  Corp..M- 
lion.— Borough  Engineer,  N'ewark-on-Treiil. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  siuilar  adveriisbuenis  received  dp  to  4.30  p.m. 
on  thursdays  will  be  inserted  in  the  followinq  day's  issde, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  tlie  weehly  list  of 
summaries.  Such  adcertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

LEON  (Spain).— August  IMh.— Schemes  are  inviied 
for  a  water  supply,  and  al.-b  for  the  improvement  of 
1  he  sewerage  system.  A  prize  of  £1,000  will  be  awarded 
tu  the  author  of  the  selected  scheme.— Seeretaria  del 
.\yuntamiento.  Leon.  Spain. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
on  thursdays  will  be  inserted  in  the  following  day's  i33db, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  Wity  Ho.  10i6)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

WALLSEND.— December  4th.  —  For  removing  the 
existing  oornigated  iron  roof  of  an  elementary'  schcol 
and  iproviding  and  fixing  -a  )x>arding  and  felt  roof, 
for  the  corporation.— Borough  S.urveyor,  Town  Hall. 

.NOTTINGHAM.— December  5th.-For  the  uection 
of  four  shelters  and  additions  to  the  boiler-honse  at 
Ihe  isolation  hospital,  for  the  Health  Committee.— 
r\[y   Architect,   The  Guildhall,  Nottingham. 

ALNWICK.— DecemWr  9t)i.— For  repairs  to  a  cart 
bridge,  lor  the  rural  district  council.— Mi.  W.  II. 
Walton,  clerk. 

ISLE  OF  WIGHT.— December  l&lli.— For  alloratiuii 
to  a  scliool.  for  the  coiintv  couiieil  — iSIr  J.  Dufton. 
clerk.  County  Council   Offices,   Newport     I.W. 

Engineering:  Iron  and  Steel. 

WEYMOUIH.- DecemU-r  5tli.— For  works  on  the 
pile  .oier  for  strengthening  the  quay  wall  and  stone 
steps,  for  the  corporation.— Mr.  K.  J.  S.  Harris. 
iHirOLiL'h  engineer,  Municipal  Offices. 

DUNFERMLINE.— December  8th.— For  supplying 
and  laying  about  G  miles  of  cast-iron  pipes  from 
20  in.  to  9  .in.  diameter,  together  with  the  construc- 
tion of  incidental  works,  for  the  corporation.— 
Messrs.  Crouch,  Hogg  &  Easton.  engineers,  14 
BIythsW'(X)d-square,  Glasgow. 

SUNDERLAND.- Dec-ember  9th.— Fcr  the  installa- 
tion of  a  steam  turbine,  alternator,  and  condensing 
plant,  at  the  electricity  works.— Mr.  .V.  S.  Blackraan, 
manager.  Electricity  Offices,  Dnnning-street,  Sunder- 
land. C 

LFICI:SIER.— December  91li.— For  the  supply  of 
east-iioii  pij-ies  and  connections,  for  the  Gas  Com- 
niittec. — Mr.  H.  Pooley,  engineer  and  manager.  Ga.= 
Offices,  Millstt»ne-lane,  Leicester. 

JOHANNESBURG.— December  9th— January  3rd. 
For  the  supply  of  1,427  hou.se  service  electricity 
me'ters,  seven  switchboard  meters,  and  100  time 
switches,  for  the  municipal  council.  —  Commercial 
Iiitelligenee  Department,  73  Basinghall  -  street, 
London,  E.C. 

SHEPSHED— December  11th.— For  the  supply  of 
a  Cornish  boiler  and  a  horizontal  steam  engine,  for 
the  urban  district  council. — Mr.  R.  Smith,  clerk, 
Shepslied,  Leicester. 

.JOHANNESBURG.— December  15th.— For  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council.— Messrs.  E.  W.  Carling  &  Co.,  St.  Dunstan's- 
liuildings,  St  Dunstan's-hill,  London,  E.C. 

WOLVERHAMPTON.— December  ir.th.— For  heal- 
ing and  h^'i-wiLti  I  apparatus,  tor  tiie  Board  of 
Guardians.  -Ml  I'  ILirri.son,  clerk.  Poor-law  Offices. 
W'olverhainptuii 

DURBAN.— January  ,3id.— For  the  supply  of  a 
3,O0O-l<w.  -team  tniliiiie  alteiiiatur  and  con.,!en.-'imi- 
plant,  for  the  corporation.- Borough  Electrical  Engi- 
neer. Municipal  Buildings,  Durban,  South  Africa. 

CAPE  TOWN.— January  5th.— For  the  supply  of 
electric  motors  and  starting  panels,  for  the  cor- 
poration.—Electricity  Department,  Dock-road.  Cape 
Town. 

SYDNEY.— January  8th.— For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works. — Department  of  Commercial  Intelligence. 
Basinghall-street,  E.C. 
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Minutes  of  Proceedings. 


Hypochlorite 
Sterilisation 

of  the 
London  Water. 


I'r.  Houston,  ill  liis  iNwlt'tli 
ristaicli  rei)orl  to  the  .M('tri>- 
liolituii  Water  iloard,  stati's 
that  "  one  ,  effovt  of  ihr  war 
now  waging  may  be  to  render 
water  supplies  exposed  to  pollution  more  danger- 
ous than  previously,  owing  to  tiie  inereased" 
iuinii>er  of  disL-ase  '  earrici-s. '  Anoflior  <'ffei-t  nia.\ 
l>e  tlie  difficulty  of  inducing  wat^er  autlioritit's  to 
provide  ade<iuate  funds  for  purification  i)urp(rses. 
Furtlier,  it  ajipcars  tiiat.  tlic  qualit-.v  of  tlie  river 
water  used  for  the  supply  ini  London  has  actually 
det-eriorated.  TIk'  i-eservoii's  which  were  abso- 
lutely essential  in  thc>  first  phu-e  for  jmrposes  of 
ipiantity  liave  hitherto  been  the  means  of 
improving;  the  qualil\  of  tiic  water  stori'd,  hut  iji 
the  ciusc  of  Jiondon  liiis  nietliod  of  purification 
involves  much  expense  for  pumping  which  would 
otherwise,  not  l)c  r<'(|uired.  Thus  the  war  has 
produced  two  conditions  whicii  have  caused  tlie 
Metropolitan  W'atei'  Hoard  to  make  certain 
changes,  piU'tl.x  in  order  to  save  ])umping  e.\]icnseK 
and  partly  in  order  t^;  nntke  sure  that  tlie  water 
wiis  purified  more  fully  than  was  possible  by  the 
method  of  stf>rage.  'I'hey  have,  in  fa(;t,  at  last. 
adopted  the  nictli<jd  of  st<'rilisation  liy  means  of 
hy])CK-lilorite. 

Our  readers  will  remember  tlnit  for  years  past 
We  llav<^  drawn  attention  to  Dr.  Houston's  clear 
warnings  that  some  further  treatment  wa-s 
re(iuired  for  the  JiOndon  water.  For  instance,  in 
the  year  1012,  si)eaJiing  of  his  sixth  animal  report, 
and  of  the  treatment  of  flood  waters  taken  into 
the  reservoirs,  our  conmienb  was:  "Why  the 
board  have  negleeted  to  follow  this  advice  is 
inconceivable.  'I'lie  risk  run  is  extraordinary,  and 
the  saving  of  expense  cainiot  be  great.  "  Or  figain, 
in  an  ai-ticle  which  appeared  earlier  in  the  same 
year,  dealing  with  Dr.  Houston's  eightli  report  on 
research  work,  we  said:  "What  stronger 
criticism  of  ]irescnt  methods  is  ix-qnired  than  tlie 
words  in  clause  (r),  jiage  S,  of  the  report'.':  'In 
any  ease.  1  am  rjuite  unable  to  su|>port  tlio  view 
that  the  safety  confened  by  storage  afioi'ds  a  suffi- 
cient [)rete.\t  for  the  il!-considere<l  abstraetif>n  of 
the  river  water  of  most  undeniable  quality.  In 
my  report,s  to  flic  \\'ater  Hoard  I  Iuiao  urged  again 
and  again  that  this  Kjuri/i/hj  iiiipurr  water  should 
either  be  excluded  from  the  storage  reser\oirs  or 
purified  anterede.ntl;/.'  "  One  of  our  concluding 
comments  on  this  report,  was:  "  The  chief  lesson 
f)f  this  report  is  that  itU'rilisatiiin  of  the.  London. 
""I'i'^'.l  '*'■  nerexixnii  fnid  posxihli-." 

The  advantages  of  hypochlorite  sterilisation 
have  been  stated  in  these  pages  at  great  length 
for  years  past,   and  wo  have  on  many  occasions 


cable)    is    i..    Iimvc    ihe 
the  ri\-er  water  direct 
it  has  undergone  a  \>rni 
chlorite    sterilisat  ion  J, 
liiL'her  standard  than  if 


i-oiiiineiilrd  ii|ioii  till-  slowness  of  water  a-utho- 
rilii's  111  tills  eoiinlrx  lo  appri'ciat.e  the  adva-ntages 
of  tlie  nietliod.  Now  at  l.4.st  we  find  that  the 
.Metropolitan  Water  Hoai'd  has  grasped  the  fact 
that  llicse  advantages  actually  do  exist,  and  their 
new  poliey  is  e\|ilaiiied  and  jiistilied  by  Hi'. 
Ilousloii  ill  llii'  followiii;;  words:  "The  practice 
..t  (he  Water  Hoard  has  been  t<K-irciilate  the  river 
water  lliroiii;li  the  storage  reservoirs,  in  ordei'  to 
iiiiproxe  its  ipKilifi/.  This  inx'olves  the  exiieiidi- 
turo  of  a  lari^'c  sum  of  inoney,  as  tho' wat.cr,  in 
most  ea.ses,  has  to  be  |)iiiiiped  into  reservoirs.  .\n 
alternative  and  iniich  cheaper  phi.n  (where  appli- 
•eseiwdirs  full,  a.nd  pa.ss 
1  to  the  HIter  beds  after 
■ss  of  ■treatment  "  [hypo- 
'  wliicli  jiurities  it  to  a 
tored  water  were-  used." 
The  results  haxc  been  very  satisfactory,  tw. 
i|Ualitv  of  the  water  being  good  a.nd  thc'finaneia.l 
saving  considerable.  Kurthcr,  until  tiliis  report 
was  published,  nobody  had  any  idea  that  the 
water  was  being  sterilised,  whicli  is  the  best 
answer  to  the  sugg6sti<.>n  so  often  made  that 
•sterilisation  by  means, of  hypochlorite  must  result 
in  unijleasant  tastes  and  odours.  The  iiniiorlance 
of  this  stejj  is  very  givat,  as  the  exanijile  of  the 
Metropolis  will  certainly  impress  provincial  autho- 
rities in  a  manner  that  could  not  result  from  the 
most  successful  ajijilication  of  the  method  abroad 
or  elsewhere  in  this  (rountry.  It  is  tho  morei 
important  at*  tin'  present  time  both  for  reasons' 
of  general  safet.y  and  for  economy.  Furt.her,  it 
affords  an  excellent  example  of  tho  manner  in 
wliicli  public  money  may  bo  saved  by  employing 
a  highly  qualified  scientific  adviser  and  following 
his  advice. 

:(:  :;:  * 

III  our  last  issue  we  drew 
Safety  First.  attention  to  the  confercaice  con- 
vened at  tho  instance/  of  the 
Ivoudoii  (teneral  Omnibus  Comjiany  to  consider 
the  iidvisability  of  forming  a  representative 
Safety  First  "  Council,  with  a-  view  to.  mini- 
mising the'  dangers  toi  ffx>t  passengers  caused  by 
existing  lra.ffi(^  condit.ioiis  in  the  l\IetropoIis.  Wc 
then  expressed  the  hope  that  there  would  be  a 
general  response  to  the  invitations  that  had  been 
issued,  and  that,  the  ))rirriary  ■  object  frf  the  con- 
fereiK.-e^ — niunely.  the  formation  of  a  council — 
would  be  achieved.  The  conference  was  duly  held 
on  Friday  last,  when  a  thoroughly  representa,tive 
attendance,  was  secured.  The  whole  trend  of  the 
s])e<'ches  was  in  the  direction  of  emphasising  the 
need  for  educating  the  public,  and  incidentally 
the  drivers  of  vehicles,  in  regard  to  the  avoidance 
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of  danger  on  the,  asstimptioti  that  e^eigling  conditions 
remain  iinrhanf/ed.  Some  speakers,  it  is  true, 
were  bold  enough  to  say  that  the  present  drastic 
restrictions  on  street  Hj^hting  were  unnecessary  as 
a  provision  against  i>rnniiscuous  bomb-dropping, 
while  others  advocated  gi^eater  uniformity  in  the 
Ughting  of  vehicles.  It  does  not  appear  to  have 
occuiTcd  to  anyone,  however,  that  the  simplest 
and  most  practicable  method  of  securing  the  public 
safety,  both  by  day  and  by  night,  is  by  a  drastic 
reduction  of  speed  and  a  more  thorough  regula- 
tion of  traffic  by  the  police.  It  can  be  demon- 
strated from  available  statistics  that  reduced 
street  lightmg  is  not  the  chief  cause  in  the  appal- 
ling increase  in  the  number  of  street  accidents 
and  fatalities  in  the  streets  of  the  Metropolis  in 
recent  years.  Thus,  hefore  the  war,  the  number 
of  fatalities  in  the  Metropolitan  police  area  rose 
from  155  m  1904  to  537  in  1912,  while  the  number 
of  injuries  in  the  same  period  increased  from 
10,384  to  20,186.  It  is  a  little  difficult  to  see 
how  those  figures  cau  be  explained  by  those  who 
attribute  the  present  dangei'ous  state  of  afiau's  to 
the  lighting  restrictions  imposed  in  consequence 
of  the  ^^'ar.  ^loreover,  it  must  be  borne  in  mind 
in  estimating  the  factors  which  contribute  to 
street  accidents  that  even  if  the  streets  are  darker 
at  nights  than  the.y  have -ever  been  before,  this 
darkness  is  accompanied  by  an  enormous  decrease 
in  the  volume  of  fofxt  passenger  traffic.  Statistics 
do  not  apjjcar  to  be  available — at  any  rate,  we 
have  seen  none— as  to  the  relative  number  of 
accidents  which  occur  in  daylight  and  after  dark, 
and  such  figures,  if  they  were  obtained,  would 
be  of  great  assistance  in  defining  the  problem  to 
be  solved. 

For  our  part,  wu  entirely  agree  with  our  con- 
temporary the  Daily  Telerjraph  that  many 
members  of  the  public  have  formed  a  very  definite' 
opinion  of  the  way  in.  which  fast-moving  vehicles 
are  being  driven  in  the  London  streets  just  now. 
The  opinion  is  that  there  is  far  too  much 
reckless  driving.  We  repeat  what  we  said  last 
week,  that  one  immediate  step  to  be  taken  is  the 
education  of  drivers  and  of  the  general  public  in 
the  best  methods  of  niininiising  the  danger  and 
risks  which  must  arise  from  existing  conditions. 
But'  we  go  further  than  this,  for  it  is  after  all  of 
little  use  to  talk  about  "  educating  "  people  as  to 
the  proper  way  to  cross  the  road  when  'buses,, 
triims,  taxis  and  private  ihotors  are  allowed  to 
tear  about  as 'at  )>reseiit.  What  is  undoubtedly 
necessary  is  a  drastic  reduction  of  the  speed  limit, 
not  oiily  by  night,  but  by  day.  The  dangers  are 
just  as  great,  if  not  greater,  by  day  than  by  night, 
because  of  the  larger  number  of  people  who'  are 
about.  Not  only  should  there  be  a  i-eduction  of 
speed,  hut  we  cannot  hcli>  thinking  that  the  ))olice 
should  arrange  for  an  extension  oi  the  City  system 
of  holding  up  tJie  traffic  at  busy  points  to  allow 
of  pedesti'ians  yossing  the  road  in  safety. 


Industrial 
Research. 


(){  ihc  man,^  lcsst>ns  which 
till'  war  has  brought  home  to 
the  mind  of  the  nation,  not  the 
least  ini]iortant  is  that  of  the  prime  necessity  for 
organised  industrial  research  with  Government 
assistance.  If  British  industry  is  to  hold  any- 
tliing  like  its  former  ])luee  in  the  markets  of  the 
world  during  the  after-war  ))eriod,  it  is  now  gene- 
rally recognised  that  research  work  must  be  under- 
taken on  an  entirely  different  scale  from  that 
l-'rovided  by  the  isolated  efforts  of  individual  firms, 
wliich  have  1111110110  formed  our  chief  activity  in 
this  direction.  It  was  therefore  all,  to  the  good 
that  Mr.  WentMorth-Sheilds  should  have  dealt 
with  this  subject  in  some  detail  in  the  course  of 
his  excellent  inaugural  address  as  president  of  the 
Concrete-Institute.  The  history  of  Government 
assistance  in  the  pasi  mny  be  summed  up  in  very 


few  words.  The  National  Physical  Laboraton 
was  established  in  1900,  but  with  a  grant  of  only 
£4,000  a  year  it  is  obvious  that^  it  could  not 
achieve^  very  much.  Add  toi  this  the  financial 
assistance  afforded  to  the  Engineering  St-aadards 
Committee  and  the  Imperial  College  of  Science, 
and  we  have  the  sum  total  of  what  has  been  done 
by  the  Government.  If  this  be  compared  Mith 
the  action  of  the  American  Goveniment,  which 
has  been  in  the  habit  of  subsidising  their  Bureau 
of  Standaa'ds  to  the  extent  of  something  like 
£100,000  per  annum,  oui'  o«n  efforts  fall  into 
insignificance.  Since  the  war  broke  out,  however, 
rather  more  has  been  done.  In  July,  1915,  a 
special  committee  of  the  Privy  Council  was  formed 
«-ith  a  strong  Advisoi-y  Council,  o%er  which  Sir 
William  McCormick  presided.  This  body,  which 
was  empowered  to  spend  a.  sum  of  £25,000  dui-ing 
the  year  1915-16,  has  done  much  good  work.  As 
an  exainplc,  we  may  mention  tlie  investigatitm 
into  the  matter  of  the  deterioration  of  timber, 
metal,  and  concrete  in  sea  water,  a  subject  which 
is  of  special  interest  to  municipal  engineers  in 
seaside  towns.  Nor  has  the  Concrete  Institute 
itself -been  idle,  for,  as  pointed  out  by  Mr.  Went- 
worth-Sheilds,  that  body  has,  with  the  help  and 
co-operation  of  the  professors  of  several  Brit  is]  i 
L'niversities  and  technical  colleges,  drawn  uji  a. 
most  useful  progi-amme  of  tests  to  ascertain  tlu' 
best  way  of  using  various  concrete  aggregali's 
obtainable  in  large  quantities  in  all  parts  of  the 
country.  On  the  general  question,  we  quite  agree 
«ith  Mr.  Wentworth-Sheilde  that  any  industrial 
research,  if  quick  and  practical  results  are  to 
ensue,  should  be  undertaken  under  the  guidance 
of  men  who  not  only  have  scientific  knowledge,^ 
but  mIio  are  also  ac(]uainted  with  the  actual  Avork- 
ing  of  the  industry  for  the  l)ctiefit  of  which  the 
research  is  instituted.  This  means  close  co- 
operation between  the  lalioratory  and  the  A\-orks, 
between  the  professor  and  the  manufacturer. 
Further,  it  means  co-operation  rather  than  rivalry 
lietween  individual  finns  interested  in  the  research. 
It  is  to  be  hoped  that  these  practical  considera- 
tions will  be  fully  borne  in  mind  in  any  further 
( !o\erniiient  scheme  of  State-aided  research 
\\iiich  niii\-  ])o  undertaken. 


War  Prisoners 
and  Road  Work. 


The  (lucstion  of  utilising  the 
MTvices  of  prisoners  of  war  on 
work  of  national  importance  is 
a  \eiy  (iressing  one  in  view  of  the  absolute 
necessity  of  conserving  all  our  resources  of  man 
power  at  the  jiresent  junctiu'e.  It  is  therefore 
with  no  little  interest  that  we  observe  that  the 
Kent  County  Council  have  had  under  considera- 
ti(.ni  the  question  of  the  jiossibility  of  making  use 
of  these  ])risoners  in  connection  with  the  mainte- 
nance and  re])air  of  roads.  At  a-  recent  meeting 
of  the  council  a  definite  motion  was  under  dis- 
cussion expressing  the  opinion  that  it-  is  ahsolutely 
necessary  in  the  national  interests  that  the  ser- 
vices of  prisoners  of  war  interned  in  this  country 
should  be  a|)plied  in  the  direction  of  the  rc)iair 
and  maintenance  of  the  various  county  council 
highways  throughout  the.  United  Kingdom.  It 
was  fui'thcr  decided  that  a  copy  of  this  resolution 
should  be  forwarded  to  the  Prime  ]\Iiuister,  the 
Seeretary  of  State  for  War,  m\d  the  President  of 
the  Local  Cioveriunent  Board,  as  well  as  to  the 
clerks  of  all  other  county  councils,  with  the  request 
that  they  ^^■ill  liring  the  matter  before  the  notice 
of  their  respective  authorities,  with  a  view  to  the 
adoiition  by  them  of  a  similar  resolution.  The 
mover  ol  the  resolution  pointed  out  that  it  had 
been  laid  down  by  the  Hague  Convention  that 
]]risoiiers  of  Mar  can  be  used  for  ordinary  work  in 
the  country  Mhere  they  are  interned.  He  fuiiher 
made  some  remarks  about  the  present  conditions 
of  the  main  roads  of  the  county  to  which  cxcep- 
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tioii  was  trtkoii  l)y  subs, 'quoin  speakers  Indet'd, 
he  weta  so  far  as  to  sav  that  tlio  main  loads  would 
be  gone  aluigotlier  if  some  action  weie  iKit  taken 
(juickly.  In  saying  this,  he  oeHainly  went  further 
than  tlie  facts  would  seem  t<">  justify.  Indeed, 
Ills  seconder  definitely  nbjeeted  to  any  reflection 
being  cast  njion  the  surveyor  or  the  Bridges  and 
Hf^iids  romuiitt'ee,  and  pointe^  out  that  the  con- 
dition of  the  roads  was  extraordinarily  good  con- 
sidering the  dittieuities  that  have  been  ex])erienc^d 
with  regard  to  labour  and  material.  The  upshot 
of  the  discussion  was  the  moving  <>f  an  amend- 
ment exiiressing  the  opinion  that  it  is  desirable 
in  the  national  interests  that  the  services  of 
jirisoneis  of  war  should  be  utilised  in  work  of 
national  importaue<',  such  aa  in  the  direction  of 
the  repair  and  maintenance  of  various  county 
council  highways  throughout  the  United  Kingdom. 
The  mover  and  seconder  agreed  to  accept  tliis  in 
l)Iaoe  of  the  original  motion,  and  it  was  carried, 
special  reference  being  made  to  the  necessity  of 
restoring  the  road  between  Dover  and  Folkestone. 
The  ))rinciple  involved  in  the  emiiloymeiU  of 
jirisoiiers  of  war  on  useful  work  of  national  import- 
ance is  quite  a  sound  one.  Moreover,  it  is  pro- 
bably one  to  which  the  i)risouers  themselves 
would  offer  no  objection,  iis  they  would  |>ii>bably 
be  employed  rather  than  spend  their  time  in  idle- 
ness in  the  canqis.  It.  is  satisfactory,  however, 
that  the  original  motion  was  amended,  a.s  other- 
wise somy  retlection  on  tlie  eouuty  surveyor  might 
have  been  inqjlied,  a  reflection  which  was  ))ix)- 
bablv  not  intended  and  certainlv  not  deseived. 


-     ...  ,  I  he     National     Ilousmg    and 

The  Scottish        ,.,  i.i        •         ,.  i    i  i 

I  own    I'lannnii;    (  onyress    hold 
Housing  ,,        J    ,11  1 

recently    rtt   Olasgow    passed    a 
Congress,  '  «  ^   i  •  .  i 

series  of  resolutifnis  ui'gnig  thi- 

preparali<in  of  housing  schemes  in  anticipalitm  of 
the  close  of  the  war:  the  provision  by  the  (iovern- 
nient  of  the  necessary  capital  to  enabk>  these 
schemes  l<i  become  »-tfe<-tive ;  the  necessity  of 
giving  kx-al  authorities  )]owers  to  stiimilate  and 
aid  construclive  housing  selienies ;  the  need  tor 
town  planning  schemes ;  iuid  the  desirabilit.\  of 
building  self-contained  dwellings  with  gardens 
instead  of  tenements.  This  is  a  comprehensive 
programme,  whose  I'l'alisation,  however  desirable, 
can  hardly  be  ex])ect.ed  in  the  near  future  in 
Scotland,  where  the  \york  of  imdoing  the  sin-^  of 
the  j)ast  must  necessarily  be  prolonged  and 
expensive.  This  view,  we  note,  is  virtually  con- 
ceded by  the  C/iisi/nir  llrriildm  C(>nimenting  u|)on 
the  congress.  "  It  is  admitted,"  says  the  writer, 
"even  by  the  idealists  of  tile  Scottish  National 
Congress,  that  cottages,  of  however  lunnble  a  sort, 
are  unhai>pily  not  jjossible  in  the  hiost  congested 
of  ni-bau  areiis.  Where  population  exceeds  a 
certain  density  the  tenement  is  inevitable,  and 
a  good  tenement  is  infinitely  better  in  every  way 
than  overcrowded  and  sub-divided  houses  mask- 
ing as  '  cottages  '  and  "  man.sions. '  The  drawback 
of  the  traditional  (ihisgow  teuemenls  is  that  the\ 
are  not  gfx»d  enough  even  frf  their  kind.  Tbe\  ai-e 
t(x>  closely  ina-ssed,  Ux.)  high  in  j)roportion  to  the 
breivdth  of  the  street  ;  they  ai'e  deficient  in  liglil 
and  air,  and  unnecessarily,  almost  wantonly,  tUab 
and  monotonous  in  design." 

After  such  condemnation  as  this,  it  wa«  hardly 
necessary  to  «-arn  the  Glasgow  Corporation  that 
such  defects  must  be  rigorously  guaided  against 
in  ;Hiy  dwellings  elected  by  them,  but  we  must 
trust  all  the  same  that  the  advice  will  not  go 
unheeded.  The  town  tenement,  which  is  so 
general  in  Scotland,  it  is  allowed  by  our  coubem- 
poi'ary,  does  not  I'epreseiit  the  ultiniate  ideal  in 
iiousing,  and  it  is  regarded  as  "  significant  "  that 
it  has  practically  iii.>  jilaee  in  the  dreams  of  the 
town  planners.  What  is  capable  of  being  done 
upon   a   more  approved    plan    may  be  witnessed 


witbiu  h.iil  of  (ilasgow,  where,  in  the  "garden 
c-iiies  '  formed  by  tlie  JXIiddle  Ward  District  Com- 
mittee of  Ijanarkshire.  single-storey  houses  with 
gardens  have  been  luiilt.  These,  it  appears,  even 
at  war  cost,  are  Ijtiug  let  at  economic  rents  less 
than  would  be  charged  for  inferior  houses, 
n(>miually  of  the  same  accommodation,  in  city 
tenements  verging  on  the  "  slum  "  level.  They 
are  in  fact  a  striking  sample  of  what  c*n  bo  aeconi- 
l)lished  in  housing  leform,  aJtd  to  this  extent  the.\ 
tend  t-o  prove  that  there  is  funple  room  in  Scot- 
laud  for  the  ideals  with  respect  to  improved 
housing  condition's  to  which  expri'Ssion  was  given 
ai  the  rei'ent  congress. 


„,.   .       .,       ...  Ill    another    colunm    will    \>r 

C  inker  Mexphalte    ,         ,  ,1  ,,11 

•^  loimil     an     article      111     winch 

"''""*•  .\lr.     Lionel     Lewis,    the    ciigi- 

Mrei  .and  siivve\i)r  lo  the  .U)ert'illery  Urban 
District-  Council,  describes  the  results  obtained 
'b\  the  use  of  clinker  Mexphalte  on  certain 
of  the  roads  in  thai  district.  .Tt  is  ceaiainly  t«i 
the  credit  of  the  .Vl)erl  illery  Cotnicil  and  their  sur- 
\eyor  that  such  a  modern  ])rocess  has  been  ado|)ted 
nil  ilii'ir  idads.  We  iiave  pointed  lait  time  and 
a.ujain  the  dangers  nt  any  undue  reduction  of 
expeiidilure  in  I'oad  construction  and  maintenance, 
in  spite  (^f  the  temptation  to  pui'sue  such  a  ])(>licy 
in  these  days  of  drastic  economy.  We  now  have 
reiuson  to  believe  that  some  highway  authorities 
are  already  feeling  the  results  of  their  nnwisdoin 
ill  this  respect  in  the  (vn-ly  days  pf  the  wai-,  and 
111  it  a  few  HUist  be  wislijng  that  they  had  adopted 
some,  modei'n  jirocess,  such  as  that-  which  Mr. 
JjeiWis  has  found  to  be  so  successful.  Tlu^  best 
test  in  his  district  is  piovided  b,\'  Oalv-stwet, 
wliere,  owing  to  the  very  billy  nature  of  the  dis- 
irict,  the  heavy  lorry  horses  ha\e  slioes  with  large 
caulks  to  give'them  a  foothold.  In  s|jite  of  this, 
and  of  the  consecjueiit  marking  of  Ww  surface  in 
hot'  weather,  it  has  been  found  that  any  impres- 
sions that  nia,\  be  iiiailc  rapidlx  disappear.  Mr. 
Lewis  iiiaki's  a  sniiiiil  point  in  eiiipbasisiiig  iJie 
resilience  of  a  .\le.\phalte  I'arpel ,  whii-h  also 
|iossesscs  llie  adxaiilage,  among  olbe|-s,  of  ))i-o- 
viding  a  deliiiile  and  piotitable  use  tm  irliisi' 
ileslnietor  elilikel-. 


By-law 
Administration. 


It  is  a  cardinal  principle  of 
ii\-law  adiiiiiiislral  ion  li\  local 
aiilhorities  llial  when  once  by- 
laws lia\e  been  passed  and  |-ecei\'i'd  the  coiihriiia- 
lii.ii  of  the  appropriati'  ( loverunieiit  de]ja.rl  iiii'lil., 
the  local  authority  ha.V(^  no  ]iowcr  to  dis])ense  with 
tbeiii  ill  individual  cases  unless  the  by-laws  them- 
selves contain  a  susjiending  i)OW(>r — whicj'i,  of 
course,  is  |ii-acticall\  never  the  case.  At  a  recent 
meeting  of  the  Wans  Committee  of  the  Middle's- 
Imnigh  Coriioration,  a  discussion  involvhig  this 
issue  was  i-aised  on  an  a.i)plication  to  erect  a 
structure  in  a  yard,  the  effect  of  wbieli  would  be 
to  I'educe  the  air  space  below  the  inininnnii  fi.xed 
b\-  the  by-laws.  One  iiieinber  complained  of  the 
freipiency  witii  which  sncli  applications  were 
made  and  sanctioned,  and  went  so  far  as  to  say 
that  the  air-space  l)\-law  was  honoured  more  in 
the  breach  than  the  observance.  If  this  be  true, 
it  discloses  a  very  serious  state  of  affairs,  and  it 
is  to  be  hoped  that  a  legal  remedy  may  be  found. 
The  air-space  Ijy-law  is  one  of  those  which  most 
directl\-  affect  the  |iublic  health,  and  it  cannot  but 
be'  I'egarded  as  a  misfortune  for  any  town — pai'- 
tictdarly  where  the  working  classes  eougregate^ — 
when  it  is  not  strictly  enforced.  We  intend  no 
reflection  on  the  ^Middlesbrough  Corporation,  as 
we  are  in  ignorance  of  the  ftwts,  except  in  so  far 
as  they  are  disclosed  by  the  |jroceedings  at  the 
meeting  in  question.  It  is  satisfactory  that  the 
plan  there  tinder  discussion  was  not  approved. 
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Local  Authorities  and  Food  Production. 

THE   UTILISATION   OF  VACANT   BUILDING   LAND. 

By  JOSEPH   JDBB,   Clerk  fo  tlie  Bognnr  Urban   District  Council. 


Tlie  recent  letter  of  JMr.  Bridg<^s.  the  surveyor  of 
the  Bognor  Urban  District  Council,  npon  llie  subject 
of  the  cultivation  of  unii.'<e«:l  building  plots*  liaving 
apparently  created  a  certain  amoxuitoit interest  among 
tlie  councils  of  other  towns  in  the  couiitiN-  (as  is 
evidenced  )>y  the  number  of  letters  whicli  have  Ijeen 
received  by  him  aisking  for  furtlier  information  with 
regard  to  this  niat.ter).  I  think  it  would  be  interesting 
to  your  readers  to  have  some  i>articulars  as  to  the 
inception  of  the  scheme  and  the  details  as  to  hoAV  it. 
operated  in  Bognor. 

:Ibe  question  was  first  raised  in  Bognor  in  the  early 
part  of  this  year  in  consequence  of  the  exce.^sive 
increase  in  the  jwice  of  foodstuffs,  whicli  was  then 
hecoming  so  iu>tic6able  as  to  receive  the  earnest 
attention  of  iiU  serioiis-nninded  people.  At  the  meet- 
ing of  the  couucill  helld  (in  April  last,  as  a  result  of  the 
discussion  of  the  matter,  the  foillowing  -resolution 
was  paissed:  — 

".Tliat  tliis  council  view  with  grave  concern  the 
increase  Lii  the  price  of  food  wliieli  is  daily  taking 
place,  and  requests  tlie  Government  to  inaugurate 
some  scheme  of  national  food  control,  witli  a  view  of 
comliarting  tliis  serious  menace  to  the  country's  wel- 
fare. Tliait  a  coi)V  of  this  ri'solution  lie  sent  to  the 
Prime  ]\[inist<'r  ami  llir  President  ul  the  Local 
Government  Board." 

VVitli  a  view  of  therusflves  assisting  in  carrying 
int«  effect  the  irrincijile  they  were  advoc'ating  the 
Government  to  adojit.  the  council  resolved  as  a  first 
.step  to  hire  us  many  as  jjossible  vacant  plots  of  land 
in  the  town  for  tlie  [lurpose  of  sub-letting  them  tfl 
persons  wlio  woiifld  he"  willing  to  cultivate  them  for 
tlie  iiroductioii  uf  food  cJiuiiig  the  ])resent  crisi.s; 
and.  secondly,  the  clerk  was  iii.-^trncted  to  write  to 
the  Lo<>al  GovernunMit  Boaiil  ami  ascertain  whetlier. 
under  the  excejitional  <■  ire  urn  stances  which  obtained, 
if  the  oouncil  should  tinqiloy  labour  and  cultivate  the 
land  tyr  tlie  growing  of  sucli  food  es.sentials  as 
potatoes,  &e..  the  l>oard  would  sanction  expenditure 
(in  tooLs,  iniiilements,  .seeds,  &c.,  and  for  ■lal>6ur  for 
woi'king  the  .land. 

It  will  l>e  seen  here  tliat  tlie  council  lui.l  in  iiniid 
[iractically  two  separate  schemes — (a)  the  .Hcliiiaiy 
liiring  of  land  to  allotment  holders,  and  ('>i  tln'  cipjai;- 
iiig  of  lal>oiir  for  tlie  <-uU.ivation  I'l  iIh'  lainl.  tin- 
council  ))rovidiiig  seeds,  implements,  ,Vr..  and  lliein- 
selves  disjiosing  of  the  produce.  The  ditlicnily  with 
regard  to  scheme  (h)  was  accentuated  liy  two  fai-ti>rs- 
(1)  the  lack  of  legal  autho,ri1y  for  expenditure  Ijv  a 
council  forsufih  purpo.se,  and  (2)  the  scarcity  ul 
lahour.  It  was,  liowever,  anticipated  that,  hy  taking 
large  jilots  of  land,  the  use  of  a  plougli  and  other 
agricultural  imiileinents  might  lessen  th«  lalxjur  re- 
quired, and  at  the^  same  time  expedite  the  produc- 
tion of  food.  It  was  finally  resolved  lo  proceed  witlf 
scheme  (a)  forthwith,  and  for  the  purpose  oi  ascer- 
taining the  numlier  oi  jier.sons  wlio  would  be  pre- 
pared to  take  up  allotments  a  hanilbili  was  distri- 
iiuted  in  the  town  requesting  such  iiersons  as  were 
desirous  of  taking  up  allotments  to  .give  their  aames 
to  me,  the  clerk  to  the  council ;  and  witli  regard  to 
scheme  (fc)  to  convene  a  ])ublic  meeting  with  a  view 
of  laying  the  scheme  before  the  public  and  ascertain- 
ing if  sufficient  labour  could  be  ol>tained  for  cultiva- 
tion of  siK-li  of  the  larger  plots  in  the  town  as  the 
<-ouncil  might  utidertake  to  utilise  for  food  produc- 
tion.     . 

PHOCEDDHE    AT     BOGNOR. 

Prior  to  the  public  meeting  being  held  I  communi- 
cated witlr  the  owners  of  all  the  vacant  building 
jdots  in  the  town,  pointing  out  the  vital  importance 
of  ntaintaining  the  food  suppl.v  of  the  country,  and 
asking  them  whether,  in  view  of  the  present  crisis, 
they  would  grant  the  use  of  their  land  for  the  culti- 
vation of  foodstuffs.  The  replies  were  most  encourag- 
ing, and,  as  a  matter  of  fact,  when  the  public  meeting 
was  held  I  was  enabled  to  state  that  the  council  had 
at  tlieir  disiiMsal  no  less  than  12  acres  of  vacant  land. 

The  meeting  was  a  most  enthusiastic  one,  and  offers 
tu  take  land  were  so  numerous  that  before  the  con- 
clusion of  the  meeting  more  than  8  acres  had  l>een 
allotted  to  intending  cultivators  in  small  portions  of 
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from  10  to  20  rods,  and.  as  a  matter  of  (.art,  witliin 
a  fortnight  afterwards  the  whole  of  the  land  had  Ix^en 
snapped  up  by  allotment  holders.  The  opinion  of  the 
meeting  generally  was  thait,  in  view  of  the  cordial 
response  to  the  ajijieal  to  take  up  private  allotments, 
th'C  question  of  tlie  greater  scheme  (//)  should  be  de- 
ferred for  tbe  present.  Tlie  rent  for  the  land  was 
fixed  at.  (id.  \iev  rod  per  annum,  and  the  council, 
lieyond  staking  out  the  allotments,  undertook  no 
other  lialiility  witli  regard  to  the  land.  They  have, 
however,  as  a  matter  of  fact,  in  many  cases  wliere 
the  land  has  been  oiieii,  supplied  allotment  holders 
with  timber  for  po.sts.  wire,  &c..  for  fencing,  leaving 
it  to  tlie  men  theni.selves  to  find  necessary  labour  for 
putting  11)1  the  fence. 

The  whole  of  the  owners  of  the  land  a|iinoached  in 
the  matter  consented  to  let  the  council  have  tbe  use 
of  the  laud  free  <if  cluirge,  in  some  cases  at  six  and 
in  others  at  three  months'  notice,  with  a  clause 
inserted  that  should  the  land  be  required  for  Imild- 
iug  purjiKses  a  month's  notice  only  should  be  given. 
In  the  latter  event  it  is  provided  that,  if  it  is  con- 
sidered lliat  ibe  lenant  is  entitled  to  be  compensated 
lor  lii-.  i!i>|i,  llie  council  should  pay  the  compensa- 
tion, but  a>d II ring  the  iircsent  abnormal  times  liuilding 
operations  are  stagnated  it  is  not  atiilicip.ated  that  any 
sneli  cases  will  occur.  Since  April  last  anotlier  4 
.iiTes  have  been  granted  to  tlie  coiuicil;  making  in 
all  Hi  aeie-  of  land  which  is  now  under  cultivation 
.ind  in  Ibe  b.iiid-  nt  nearly  2(K)  allotment  holders — 
a.  nuuibei  nf  wbiiiii  are  women.  ]\fost  of  the  holders 
are  wiirking  men.  but  there  are  sevea-al  cases  of 
independent  iieojile  having  taken  plots,  and  it  is 
irratifying  to  find  that  there  are  few  or  none  wlio 
have  not  made  a  success  of  their  venture  and  pro- 
vided an  object-lesson  of  what  application  can  do. 

Most -of  file  alloltments  are  in  lots  of  10  roifs.  l>iit 
}n  a  number  of  cases  20  and  even  30  rods  have  lieen 
taken  up  by  one  person.  If.  however,  sufficient  land 
could  not  he  obtaineil,  it  is  suggested  tliat  each 
holder  should  lie  limited  to  10  rods.  Tlie  usual  form 
of  agreement  for  hire  of  .allotments,  jirints  of  which 
can  lie  obtained  from  the  publishers  of  local  govern- 
ment forms,  is  used  lietween  the  council  and  the 
tenants,  and  all  rents  are  payable  in. advance.  There 
is  on  intention  on  the  part  of  the  council  to  make  a 
profit  out  of  the 'undertaking,  and  all  surplus  rents 
will  be  devoted  to  iiiiproveinenls  in  the  land. 

LOCAL     (ai\  laiNMKST     liciAIMl     ATTITUIIK. 

With  regard  to  the  greater  sclieiiie  (b),  I  winte  tu 
tlie  Local  Govei'iiiueiit  Board  asking  them  whether, 
under  tlie  exceptional  circumstances  which  at  present. 
obtain,  they  would  sanction  an  expenditure  under  tlic 
Local  Authorities  (Expenses)  Act,  18S7,  for  the  hire 
of  tools,  implements,  seeds,  &c..  iuid  for  labour  for 
working  the  land,  and  received  a  leply  to  the  effect 
that,  while  Mr.  Lung  appreciated  tlie  motives  of  the 
council  in  submitting  this  proposal,  it  did  not  appear 
to  liim  that  expenditure  by  the  council  on  the  scheme 
suggested  could  jn-operly  be  sanctioned  under  the  Act 
in  question,  but  that  the  council  niiglit  take  steps  with 
a  view  of  forming  a  local  voluntary  body  for  tlie 
jjurpose  on  tlie  lines  indicated  by  the  leaflets  issue<l 
by  the  Board  of  Agric  ulturo  and  Fislieries.  As,  how- 
ever, the  available  land  had  been  taken  up  by  allot- 
ment holders,  this  matter  was  not  pressed  further,  but 
I  believe  tliat.  the  board  may  now  view  in  a  much 
more  favourable  light  an  application  for  sanction  to 
a  like  jiroposal.  and  as  the  council  liave  now  pro- 
visionally arranged  for  talving  over  20  acres  of  land 
tliey  may  probably  approach  the  board  again  if  they 
find  there  is  sufficient  labour  available  to  work  the 
ground.  As,  however,  it  would  appear  from  a  report 
of  a  speecli  of  the  Earl  of  Crawford  in  tlie  House  of 
Lords,  on  November  29th  last,  that  tlie  Board  of 
Agriculture  are  atout  te  issue  Orders,  under  the 
Defence  of  tlie  Kealin  Act,  which  would  make  the 
acquisition  of  laud  for  the  purposu  of  small  allot- 
ments and  market  gardens  more  cai-y,  priibably  the 
Local  (loyernnient  Board  would  now  be  inclined  to 
extend  to  councils  facilities  which  they  do  not  at. 
present  enjoy,  and  tliere  may  be  even  initiated  a  system 
of  subsidy  by  tlie  Government  to  local  authorities  for 
the  purchase  of  seed,  hire  of  agricultural  iinplemeiits. 
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vV.0.  At  any  iatt»,  iiogiuu-  has  by  vohuitaiy  effort. 
anticipated  the  Gowinmont's  proposals,  and  having 
regard  to  the  patriotic  manner  iu  wliioh  the  owners  of 
land  in  the  town  have  arti^l.  the  necessity  of  ,i  com- 
pulsory order  will  not  aiiso  there. 

STATE'S   NEW   POWERS. 

The  new  powers  for  tlie  Board  of  "Agricuiture  in 
respect  of  the  acquisition  of  land  for  cultivation  as 
aMotnients  and  market  gardens  which  were  fore- 
shadoweil  by  Lord  Crawford  in  tlie  House  of  Lords 
on  November  29th  are  deliued  in  amendments  to  the 
Defence  of  the  Reahn  Regulation  contained  in  an 
Order  in  Council  pulilislied  on  Wednesday  night.  A 
new  regulation  empowers  the  board,  for  the  purpose 
of  niaintaininsr  the  food  supply,  .to  enter  on  unoccu- 
pied or  conunon  land  (.including  town  and  village 
xreens)  without  consent,  and  on  other  land  with  the 
consent  of  the  owner  and  the  occupier,  and  to  cul- 
tivate it  or  arrange  for  its  cultivation.  Provision  is 
made  for  the  compensation  of  the  person  cultivating 
the  land  under  certain  conditions  and  of  any  person 
injuriously  affect«d  l)y  the  deterioration  of  the  land. 

ACTION  BY  LOCAL  AUTHORITIES. 

Eastbourne  Corpuratiou  is  to  arrange  with  the 
owners  of  waste  huid  to  allow  it  to  be  used  for  potato 
growing. 

Manchester  City  Council  on  Wednesday  appointed 
a  Special  Committee  to  inquire  as  to  how  much 
vacant  land  in  the  possession  of  the  corporation 
could  be  used  for  tlie  iiroduction  of  foodstuffs. 

West  Hartlepool  Town  Council  liave  appointed  a 
Sjiecial  Committee  to  go  into  the  question  of  the 
cultivation  of  vacant  ground  in  the  ItOrough,  and  an 
effort  is  to  be  made  to  bring  under  cultivation  next 
year  all  available  land. 

Hastings  Town  Council  have  decided  to  take  in 
hand  the  qviestion  of  cultivating  foml  supplies.  A 
proposal  tliat  vegetables  should  l>e  grown  in  the 
parks  instead  of  flowers  lias  :iot  found  ai)proval,  but 
the  borough  engineer.  Mr.  P.  H.  Palmer,  has  prepared 
a  report  showing'  how  much  vacant  land  could  l)o 
cuifivatid. 


EXPERIMENTS   ON  EARTH-PRESSURES. 

By    Ponbonbv    ilooRK    Cbosthw.aite,    ii..\.i  . 

M.INST.C.E. 

[Abstract  of  <a  pajuT  read  on  Tiu^sday  last  at  a 
meeting  of  the  Institution  of  Civil  Engineers.] 

The  paper  commences  with  a  short  account  of 
Rankine's  theory  of  eartli-pressure,  and  the  principles 
and  assumption  on  whicih  it  is  founded.  Descriptions 
of  former  invesitigations  are  given  in  some  detail — 
namely,  those  of  the  late  S&  George  Darwin  and 
Messrs.  Goodrich,  Wilson,  Bell,  and  Meem.  The 
author  concludes  that  of  the  experiments  made  by 
the.se  investigators  to  investigate  tlie  lateral  pressure 
of  earth,  tliose  iu  whicli  model  walls  were  used  are  of 
greatest  value,  but  points  out  that  if  models  are  of 
any  size  the  experimental  diflScadties  are  almost 
insuperable. 

The  author's  experiments,  a  number  of  which  are 
de.scriVied  and  illustrated  in  the  paper,'  wore  made  by 
loading  a  plunger  with  known  weights  and  measuring 
the  penetration- when  the  plunger  had  come  to  rest 
after  the  application  of  each  weight.  The  materials 
were  enchised  in  an  open  bucket,  and  their  weight 
was  deter'iiined. 

■  With  tho.se  data  the  value  of  <f,  the  angle  of  internal 
friction,  can  be  obtained  from  Rankine's  w-ell-known 
formula  for  the  safe  depth  of  foundations— 


V_  /l-flin  <p\' 
W  \l■^  sin  0 / 


when  '/  denotes  the  jieuetration;  P  the  pressure  in 
pounds  per  .square  foot;  and  W  the  weight  of  tlie 
material  in  pounds  per  cubic  foot. 

If  the  formula  is  true,  and  the  pres.sfiires  be  plotted 
against  the  penetrations,  the  resulting  curve  is  a 
straight  line,  and  <p  as  calculiated  from  the  formula 
should  equal  the  angle  of  repose. 

With  sand,  garden  earth,  and  cinders  and  ashes 
the  resulting  curves  are  straight  lines,  but  it  was 
found  that  the  value  of  <p  varied  with  the  state  of 
aggregation  of  the  material — i.<!.,  wiiethcr  it  was 
lightly  poured  into  the  bucket,  shaken  in,  or  well 
pounded  in.  When  the  material  was  deposited  in  the 
bucket  as  lightly  as  possible  the  angle  of  internal 


friction  was  the  same  as  the  angle  of  repose,  liut  with 
more  consolidation  tlie  angle  was  much  greater. 

From  these  materials  the  author  concludes  that 
Rankine's  theory  holds,  provided  the  proper  angle  of 
internal  friction  is  used  and  not  the  atiglo  of  repose. 
If,  however,  this  angle  is  used  it  would  be  necessary 
to  introduce  a  factor  oif  isafety  into  the  formula,  for 
a  wall  designed  w-ithout  one  would  be  theoretically 
just  strong  enougli  and  no  more.  In  Rankine's 
formula  tliere  is  no  factor  of  safety,  and  it  is  con- 
cluded that  Rankine  saw  this,  and  used  the  angle  of 
repose  as  covering  the  worst  conditions  that  need 
I)ossibly  be  provided  for.  The  author's  experiments 
sliow-  thiut.,  for  the  niiit-erials  tested,  woirk  designed  by 
Rankine's  formula,  nsiny  the  angle  of  reiiose,  would 
liave  a  factor  of  stifoty  of  2J  to  4,  and  he  considers 
that  these  are  not  nnTea.5ona.ble  figures  for  such 
materials. 

The  experiments  on  clay  give  altogether  different 
results,  foa'  instead  of  the  peuctraJtion  varying  as  the 
load,  it  varie'S  as  the  square  of  tho  load,  and  the 
I)enetration  curves  are  parabolas.  The.so  residts, 
which  were .  altog«tlier  unexpected,  are  completely 
(■oufirmed  by  larger  experiments  carried  out.  by 
Messrs._  Coode,  Matthews,  Fitzmaiirice,  and  Wilson, 
and  by  Mr.  MoAlpine  in  New  York. 

The  author  is  able  to  give  no  physical  explanation 
as  to  why  the  penetration  in  clay  .should  vary  as  the 
square  of  the  load, "but  leaves  it  to  the  physicists. 
The  law  must  be  capable  of  some  rational  explana- 
tion, and,  if  ti'ue,  it  up.sets  all  earth-pressure  theories 
when  they  are  ajiplied  to  clay,  for  all  accepted 
theories  assume  that  the  angle-  of  internal  friction 
is  the  same  as  tlie  angle  of  repose,  a.nd  that  its  value 
is  independent  of  flie  pressure.  It  is  suggested  that 
the  subject  is  wortby  of  further  investigation,  but 
that  such  could  hardl.v  l>e  made  by  a  private  indi- 
vidual, for  the  work  is  tedious,  each  experiment 
taking  from  twent.v-four  to  forty-eiglit  hours.  More- 
over, if  the  investigation  is  to  be  jnoperly  carried 
out,  physical  and  chemical  analyses  of  the  clays  will 
be  required  that  could  onl.y  be  made  in  a  well- 
i-quipped  physical  laboratory. 

In  connection  witli  the  earth  ,~liilc>  cxpci  ieiiced  ;i.t 
the  Panama  Canal,  it  ha^  l>een  sii'jl. -I.-.I  Unit  in  chiy 
and  shale  cuttings  there  is  a  ciilii^l  (lc|itli  beyond 
which  the  slides  will  not  stand,  and  the  autlior's 
experiments  on  clays  clearly  show  that  for  these  this 
mast  be  the  case.  Where  </>  is  inetependent  of  the 
pressure  the  deptii  of  Uie  cutting  cannot  affect  the 
stability  of  the  slope,  but  where  the  angle  decreases 
w^ith  the  jiressiires  it  is  evident  that  eventually  a 
deptli  will  be  reached  beyond  which  its  sides  will  not 
stand . 

This  decrease  is  clearly  .shown  in  one  experiment  on 
mud  for  w-hich  the  angle  for  a  pressure  of  fl'25  ton  per 
square  foot  w-as  17^'  -  15',  which  .decreased  to  2"  10' 
at  a  pressure  of  r2.')  ton  per  square  foot,  when  it  was 
little  better  than  a  liquid. 


institution  of  Mechanical  Engineers. — A  paper  deal- 
ing witli  the  siilijcct  of  variable-speed  gears  for  motor 
road  vehicles  will  lje  read  by  Mr.  Robert  E.  Phillips 
at  a  meeting  of  thiis  body  on  Friday  next,  the  15th 
inst..  at  tlie  Institution  of  Civil  Enginceirs.  The  chair 
will   be  taken  at  6  p.m. 

Scottish  Housing  Commission  Report. — In  reply  to 
a  question  in  Llu^  House  of  Commons,  the  Secretary  for 
Scotland  slated  that  he  was  anxious  that  the  Scottish 
Housing  Commission  should  complete  and  issue  its 
report  at  the  eaidiest  possible  date,  and  that  he  was 
doing  all  he  could  to  secure  that  object.  Ho  was 
informed,  liowever,  that  the  report  could  not  be 
expected  fin-  some  months  to  come. 

Road  Making  In  France. — The  Blerton  and  Morden 
Urban  District  Council  have,  at  tlie  request  of  the 
county  surveyor  (Mr.  A.  Di-yland),  submitted  the 
names  of  two  of  their  workmen  who  could  be  spared, 
if  willing,  to  join  tho  urdt  which  is  being  raised  for 
road  making  in  France,  and  it  has  been  agreed  that 
their  positions  shall  be  kept  open  for  them,  and  that 
while  on  service  tliey  should  be  paid  full  wages,  less 
^Army,  pay  and  allowances.  The  surveyor  (Mr.  G. 
JeiTam)  stated  that  he  had  submitted  himself  as  a 
candidate  for  a  commission  in  the  new  unit. — With 
regard  to  the  <-oiint.y  surveyor's  inquiry  whether  the 
council  had  any  plant  available  for  us<?  b.v  the  road- 
making  unit,  it  being  understood  that  the  council  will 
be  repaid  the  cost  to  which  they  are  [nit  in  replacing 
such  plant,  or  alternatively  its  agreed  value,  tlie  dis- 
trict surveyor  has  been  authorised  to  offer  three 
tumbler  carts  and  one  horse  broom, 
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Hypochlorite  Sterilisation  of  London  Water. 

By    Dr.    A.    C.    HOUSTON,    Director   of    Wnter   Examination,    Metropolitan   Water   Board. 


C'n  the  case  of  London's  water  supply,  storage  reservoirs  are  absolutely  essential  -for  purposes  of 
quantity.  The  practice  of  the  Water  Board  has  been  to  circulate  the  river  water  through  the  storage 
reservoirs,  in  order  to  improve  its  quality.  *>  his  involves  the  expenditure  of  a  large  sum  of  money,  as 
the  ^water,  in  most  cases,  has  to  be  pumped  into  the  reservoirs.  An  alternative  and  much  cheaper 
plan -where  applicable— is,  says  Dr.  Houston,  to  leave  the  reservoirs  full,  and  pass  the  river  water 
direct  on  to  the  filter-beds,  after  it  has  undergone  a  process  of  treatment  which  purifies  it  to  a 
higher  standard  than  if  stored  water  were  used.  The  saving  involved  may  be  as  great  as  lOs.  per 
1,000,000  gallons.  During  the  summer  months,  this  treatment  which  is  described  in  the  subjoined 
extract  from  Dr.  Houston's  twelfth  research  report— has  been  applied  experimentally,  with  the  most 
successful  results,  to  about  75,000,000  gallons  of  water  per  day.  the  treated  river  water,  as  it  reached 
the  fl  ter-beds,  has  been  tasteless,  free  from  any  noxious  ingredient,  and  purer  than  stored  water, 
the  life  of  the  sand  filters  has  been  considerably  prolonged,  and  the  consumers  have  received  an 
innocuous  and  palatable  supply,  reaching  an  exceptionally  higl^  standard  of  bacteriological  purity. 
During  the  winter  months,  the  continuity  of  the  treatment  will  suffer  some  interruption,  a  scientific- 
ally controlled  compromise  betw/cen  the  use  of  treated  v/ater  and  stored  wrater  being  necessary 
when  the  Thames  is  in  flood,] 


Early  in  1905  the  writer*  sterilised  the  Lincoln 
water  supply  (population  ahove  50,000)  by  means  of 
I'hloros.t  The  treatment  was  continued  up  to  1911, 
when  a  new  supply  was  introduced.  The  best,  series 
of  results  occun-ed  during  a  period  of  about  ten 
months,  when  sixty-two  samples,  collected  consecu- 
tively, contained  no  typical  B.  coli  even  in  100  c.c. 
of  water. 

In  1903  Johnson  treated  successfully  the  Bubbly 
Creek  w-ater  at  Chicago  with  chloride  of  lime.  Since 
that  date  tlie  use  of  hypochlorites  for  sterilisation 
purposes  has  increased  in  the  United  States  by  leaps 
and  Ixiinids,  and  the  results  obtained  have  usually 
l>een  successful  beyond  the  expectations  even  of  the 
most  ardent  advocates  of  this  method  of  treatment. 

One  effect  of  the  war  now  waging  may  be  to  render 
water  supplies,  exposed  to  pollution,  more  dangerous 
than  previously,  owing  to  the  increased  number  of 
disease  "  carriers."  Another  effect  may  lie  the  diffi- 
culty of  inducing  water  authorities  to  provide  ade- 
quate funds  for  purification  purposes. 

Inasmuch  as  sterilisation  is  a  cheap  method  of 
reudering  water  "  safe  "  for  drinking  purposes,  it  is 
not  imlikely  that  the  future  may  see  sterilising  pro- 
cesses more  in  vogue  than  at  present.  Aberdeen  has 
set  a  remarkable  example  economioallyj  in  this  con- 
nection. The  re^ilts  of  the  writer's  "  excess  lime  " 
experiments  led  Aberdeen  to  give  the  process  an 
exhaustive  trial.  The  nett  result  was  that  Parliament 
approved  last  year  (1915)  the  principle  of  a  threefold 
scheme  of  purification  (excess  lime  treatment,  storage 
for  seven  days  and  filtration  at  about  double  the 
ordinary  rate),  the  saving  in  capital  cost  as  com- 
pared with  alternative  schemes  exceeding  £100,000. 

It  was  found  that  with  the  exoeptipnally  soft  Dee 
water  sterilisation  could  be  effected  within  seven 
days  with  al>out  1  part  of  CaO  per  100,000  parts  oi 
water  (=1  lb.  par  10,000  gallons).  The  actual  excess 
of  CaO,  beyond  that  required  to  neutralise  the  dis- 
solved and  half-bound  carbonic  acid  in  the  water, 
was  very  alight. 

Of  course,  there  are  comparatively  few  water  sup^ 
plies  quite  so  soft  as  that  of  Aberdeen,  and  in  the 
case  of  really  hard  waters  the  amount  of  lime  re- 
quired for  sterilisation  purposes  is  bo  material  as  to 
1)6  almo:st  prohibitive,  if  the  advantages  of  a  softened 
water  are  not  allowed  to  enter  into  tne  calculation. 

Reverting  to  hypochlorite  sterilisation,  the  follow- 
ing notes  may  be  of  some  service  to  those  who,  rightly 
or  wrongly,  favour  this  method  of  treatment:  — 

LABORATOEY    EXPERIMENTS. 

The  experiments  were  caiTied  out  in  the  laboratory 
with  raw  Thames  water  during  the  flood  months  of 
the  }"ear  (December  to  March). §    The  doses  used  were 

*  In  conjunction  with  Dr.  McGowau,  who  controlled  the 
chemical  part  of  the  iuvestiKation.  For  further  informal 
tion,  reference  may  be  made  to  the  Fifth  ReiJort  of  the 
Royal  Commission  on  Sewage  Disposal,  Appendix  IV. 

t  Cbloros  is  an  alkaline  solution  of  sodium  hypochlorit-e 
containing  about  10-15  per  cent  of  available  chlorine.  Bleach- 
ing powder  (about  33  per  cent  available  chlorine)  is  equally 
suitable,  and  is  somewhat  cheaper.  On  the  other  hand,  the 
mixing  of  l)lea«hing  powder  with  water,  so  as  to  obtain  a 
•■  bleach  solution  "  of  standard  strength,  is  far  from  being 
an   agreeable  or  easy  task. 

X  The  word  "  economically "  is  used  purposely.  Some 
may  consider  (rightly  or  wrongly)  that  it  is  not  a  good 
example  to  sterilise  a  supply,  the  purity  of  which  is  possibly 
open  to  criticism,  and  that  the  proper  course  to  adopt  is 
to  seek  a  source  of  supply  unimpeachable  in  quality.  The 
writer  does  not  propose  to  debate  this  aspect  of  the  question. 

§  At  first  parallel  experiments  were  made  with  (a)  shaken, 
lb)  settled,  and  (c)  paper-filtered  samples  of  river  water. 
It  was  found,  however,  that  there  was  not  much  diflerence 
between  the  three  sets  of  results,  so  these  comparative 
experiments  were  stopped.  All  the  recorded  results  refer 
to  "shaken"  (i.e.,  "unsettled")  samples  of  raio  river  water 


1  in  800,000.  1  in  1,600.000  1  in  3,2(M).<:k10,  and  1  in 
6,400,000,  in  terms  of  available  chlorine,  or  in  terms 
of  bleaching  powder  37'5,  18-75,  9-38,  and  4-7  lb.  re- 
spectively per  1,000,000  gallons.  The  period  of  con- 
tact was  one,  five,  and  twenty-four  hours. 

The  advantage  of  five  hours'  contact  over  one  hour 
is  vejy  material,  a  much  smaller  dose  being  required 
for  sterilisation  purposes. 

The  advantage  of  twenty-tour  hours  over  five  hours 
is  certainly  appreciable,  but  it  is  perhaps  hardly 
material  from  the  practical  point  of  view.  This 
being  so,  these  twenity-four-hour  results  will,  for  eco- 
nomical reasons,  as  regards  printing  expenses,  not 
be  dealt  with.  For  the  same  reason  the  collective 
results  will  alone  be  considered.  The  bottles  (glass 
stoppered)  were  kept  in  the  dark  in  the  laboratory, 
the  ext.remes  of  temperature  l>eing  47  to  78  deg.  Fahr. 

The  average  chemical  condition  of  the  raw  river 
w.-iter  was  as  follows:  — 

Part  peb  IOO.ChM. 
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It  will  be  seen  that  the  results  are  considerablx- 
\\nrse  than  the  averages  for  the  year  1915. 

.\s  regards  the  bacteriological  quality  o;f  the  raw 
river  water,  it  may  sutflce  to  say  that  the  great  majo- 
rity of  samples  contained  B.  eoli  in  O'l  c.c. 

Sterilisation  was  judged  liy  incubation  of  100  c.c.  of 
the  shaken  sample  in  a  lactose  bile -salt  medium 
(forty-eight  hours  at  37-40  deg.  Cent.). 

The  presence  of  "  active  chlorine  "  was  judged  by 
a.  lilue  tint  on  addition  of  a  soluti(ui  of  potassium 
iodide  and  starch  (without  acid). 

The  bacteriological  results  are  shown  in  the  acconi- 
p;inying  table  [see  next  page]- 

Taking  one  hour's  contact  first,  it  will  be  seen  that 
A  dose  of  1  in  SOO.OiX)  was  effective  in  over  75  per  cent 
of  the  samples.  Half  the  dose  was  effective  in  16  per 
cent  of  the  cases,  b\it  smaller  doses  were  always 
ineffective. 

On  the  other  hand,  with  five  hours"  contact  much 
lietter  resultis  were  achieved.  With  a  dose  of  1  in 
1,6<X),00U  B.  coli  wias  killed  in  about  84  per  cent  of 
tlie  experiments,  and  even  with  half  this  dose  nearly 
4(1  per  cent  of  the  samples  were  sterilised. 

It  is  apparent  from  the  table  that  the  potassium 
iodide  and  starch  test  has  considerable  limitations. 
Thus  you  frequently  get  a  blue  reaction  in  on©  hour 
without  sterilisation  in  that  time. 

In  five  hours,  absence  of  blue  reaction  does  not 
necessarily  imjjly  non-sterilisa.tion ;  even  its  presence 
may  not  afford  absolute  proof  that  sterili-sation  has 
taken  place.  Increase  of  temperature  and  presence 
of  light  tend  to  shorten  greatly  the  period  during 
which  the  blue  reaction  is  obtainable,  and  this 
despite  the  fact  that  both  these  influences  tend  to 
iiccelerate  the  process  of  sterilisation  under,  at  all 
CN-cnts,    laboratory    conditions    Of    experiment.    This 
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being  the  case,  it  is  obvious  that  too  much  reliance 
must  not  be  placed  on  this  test. 

Some  experiments  (ten  in  number)  were  also  carried 
out  to  see  the  effect  of  temperature  on  sterilisation 
in  the  dark.    The  temperatures  chosen  were  0  deg., 

Bacteeioloqical  Resdlis.— Sixty-Two  Samples. 
(100  c.c.  Cultures  in  each  case.) 


Period 
of 

Dose  m  terms  of  available  chlorine. 

contact. 

1  iu  800,000 

1  in  1,600,000 

1  in  ;l,200.000 

1  in  6,400,000 

L\.ls.  1 

B.  coli  killed  47 

B.  coli  killed  10 

1 
B.  coli  never 

B.  coli  never 

out  of  62  times 

out  of  62  times 

killed 

killed 

(=7.vs-„> 

.=  161%) 

(none  ',',.) 

(none  '"^  i 

Blue    with     Kl 

nine    with     KI 

Blue  with  Kl 

No  blue  with 

ami   starch  ui 

and   starch  in 

and      sf;irch 

K  I         and 

all    cases    but 

ly    cases,     the 

twice 

starch 

one,      which 

rem.TiDing     13 

sample  was  not 

samples    were 

steriliseil 

not  sterilised 

Five  hrs. 

B.  coli  kUled  «(• 

B.  coli  killed  62 

B.  coli  killetl 

B.  coli   killed 

out  of  «2  times 

out  of  62  times 

•H  out  of  62 

S  out    of   62 

(  =  9l)-8  "Jo ) 

(      Si-9  Vi) 

times 

l=.-!.S-7"„) 

times        > 

(=i2-o';;,i 

Blue    with     Kl 

No  blue  with 

No  blue  with 

and  starch   in 

and   starch  in 

K  I         an  J 

K  1         and 

all    cases    but 

12  ciises.     The 

star.h 

starch 

three,vet  these 

h*     cases      in 

Simples    were 

which    B.  coli 

sterilised.  Tlip 

W1.S  not  killed 

.^ 

two        sa:nrle8 

fuvo      a      blue 

which  were  uof 

reu.tion      live 

sterilised  cave 

tii„..s    and    uo 

a  Mu..-  reai-tioii 

reaction       livo 

111  de^'.,  and  2ii  deg.  Cent..  The  doses  were  in  eacli 
ease  1  in  80(J,0tHI,  1  in  1.600,000,  1  in  3.2<K>,000,  and  1  in 
(j,400.)K)0,  raw  Thanx's  river  water  being  again  used. 

The  bottles,  witli  theii  <,ontent,s.  w<to  first  l)rought 

to  Ihe  appropriate   temperatures  before  the  addition 

of  the  bleach  solution. 

The  results  may  be  summarised  briefly  as  follows  :- 

Our.  hour'i  amlact — 

Comparison  between   10  deg.  Cent,   and  0  deg. 

Cent.  '      ■' 

Results  the  same  six  times. 
Twice  sterilisation  occurred  willi  a  smaller  dose 
at  10  deg.  Cent.,  as  compared   with  0  deg. 
Cent. 
Twice  the  coiiver.se  held  good. 
Comparison  between  20  deg.  Cent,  and   in  (li>« 

Cent. 
Results  the  .-aine  seven  times. 
Thrice    sterilisation    occurred    with    a    .suiallcr 
^dose   at   20    deg.    Cent.,    as   tompared    with 
10  deg.  Cent. 
Comparison   between  20  deg.   Cent,   and  0  deg. 

Cent. 
Results  the  same  five  times. 
Four  times  sterili.«ation  occurie<]  with  a.  .-mailer 
dose    at   20    deg.   Cent.,    as    conuiarcd    with 
0  deg.  Cent. 
Once  the  reverse  oe^i'iirred. 
Five  hours'  conttui — 
Comparison  l>etween  10  deg.  Cciil.  :iiiil  n  drg. 

Cent. 
Results  the  same  four  times. 
Six  times  sterilisation  occurred  with  a  smaller 
dose  at  10 deg.  Cent.,  as  compared  with  0  deg. 
Cent. 
Compari.son  between  20  deg.  Cent,  and   10  deg. 

Cent. 
Results  the  same  four  times. 
Five  times  sterilisaticai  occurred  with  a  smaller 
do.se  at  20  del.  Cent.,    as  compared    with 
10  deg.  Cent, 
•  )nc6  the  reverse  occurred. 
Compari.son  between  20  deg.   Cent,   and  (i  deg. 

Cent. 
Results  the  .-ante  three  times. 
Seven     times     sterilisation     occiirred     with     a 
smaller  dose  at  20  deg.  Cent.,  as  compared 
with  0  de.g.  Cent. 
The  safe,  general  conclusion  seems  to  be  that  tem- 
perature  has   not   any   very   toaffked   action   in  one 
liour,  but  with  five  hours'contact  the  results,  although 
not  uniform,  were  decidedly  in  favour  of  the  higher 
temperatures  in  effecting  sterilisation— that  is.  under 
laboratory  conditions  of  experiment. 
Some   experiments    (twenty-two    in    number)    were 


also  carried  out  to  see  the  effect  of  light  on  sterilisa- 
tion. The  same  dcses  were  used,  one  set  of  bottles 
(white  glass  and  stoppered)  being  exposed  to  the 
influence  of  light  and  any  sunshine  available,  and  the 
other  set  being  protected  from  light  by  placing  them 
in  a  dark  lx>x.  Both  serts  were  placed  on  a  flat  roof. 
Raw  Thames  river  water  was  aga.in  used.  Details 
were  kept  as  regards  the  number  of  hours  of  sun- 
shine, temperature.  &c.,  but  as  it  is  not  proposed,  for 
economy's  sake,  to  deal  with  the  individual  resulte, 
these  cannot  lie  included.  A  few  of  the  experiments 
were  carried  out  at  the  end  of  January,  but  the  great 
majority  were  done  during  March  and  .\pril. 
Onf.  hour's  contact — 

In    tliirteen    cases     there    was     no     differeueo 

between  the  two  sets  of  results. 
In    six   cases   sterilisation   was  effected   with   a 
smaller  dose  in  the  light  as  conijiared  with 
darkness. 
Iu  three  cases  the  reverse  occurred.        ' 
Fife  hours'  contact — 
Tn     thirteen     cases     there    was     no    difference 

between  the  two  sets  of  residts. 
In   the  remainiuLr  nine  cases  sterilisation  took 
place  witlj,  a  smaller  dose  in  the  light  as 
compared  with  darkness. 

Under  the  conditions  of  lexperimeiit  there  would 
thus  .seem  to  be  no  doubt  that  light  favours  sterili- 
sation, despite  the  fact  that  it  was  frequently  noted 
(hat  the  blue  reaction  with  potassium  iodide  and 
starch  was  less  pronounced,  or  had  disappeared 
•iltogether,  in  the  samples  exposed  to  the  light  in 
I'ont.rast  to  those  kept  in  the  dark.  It  does  not,  how- 
ever, follow  that  the  ^same  results  would  be  obtained 
under  practical  outdoor  conditions. 

The  above  results  as  regards  sterilisation  would 
not,  .seem  to  have  been  due  to  the  bactericidal  effect- 
of  light,  as  the  l>ottles  containing  the  smaller  doses 
of  bleaching  solution  nearly  lalways  yielded  positive 
results,  and,  indeed,  served  as  "  control  "  experi- 
ments. 

I  believe  Rideal  was  the  first  to  draw  attention  to 
a  sterilising  action  extending  considerably  beyond 
the  time  when  a  blue  reaction  with  potassium  iodide 
and  starch  could  still  bo  detected.  My  own  experi- 
ence confirms  the  correctness  of  his  views.  The  same 
observer  advocates  chiefly,  I  tliink,  on  theoretical 
grounds,  the  use  of  hypochlorites  for  removing  th<' 
taste  of  algal  infected  water,  and'  also  as  a  substitute 
for  copper  sulphate  for  inhibiting  the  growth  of  algee. 
■V.s  a  matter  of  actual  practical  experience  witli 
London  water,  potassium  permanganate,  in  doses  of 
2o  to  5  lb.  per  1,000,(KX)  gallons,  has  been  found  to  be 
much  more  effective  in  removing  the  taste  from  an 
aigal,  infected  water;  indeed,  with  hypoclilorites 
there  is  considerable  danger  of  merel.y  substituting 
nno  taste  for  another  taste,  or  even  introducing  a 
.-uperaddcd  taste.  Cojiper  sulphate  is  a.  better  algi- 
cidal  than  bactericidal  agent,  the  converse  being  true 
of  the  hypochlorites.  Xevertheless,  hypochlorites, 
even  in  doses  short  of  giving  rise  to  a  taste,  have 
:i.  considerable  inhibitory  power  over  the  growth  of 
algae,  although  the  good  effects  are  usually  of  only  a 
lem)>orary  character.  For  example — bottles  contain- 
ing river  water,  and  hardly  any  algae,  have  I>een 
purposely  infected  with  a  fractional  amount  of  an 
algal  infected  water,  and  to  some  of  them  hypo- 
chlorites, in  doses  just  about  sufficient  to  kill  B.  coli. 
have  been  added  as  well.  The  bottles  have  then  been 
jilaced  on  a  flat  roof  exposed  to  light  and  examined 
from  time  to  time.  The  "  control  "  bottles  (contain- 
ing no  hypochlorites')  have  nearly  always  suffered 
marked  progressive  algal  deterioration,  whereas  the 
lx>ttles  containing  hypochlorites  have  exhibited  con- 
siderable resistance  to  deterioration  for  some 
considerable  time,  although  usually  the  same  algae 
develoi>ed  abundantly  in  them  at  a  later  stage.  With 
permissible  doses  of  hypochlorites  it  is  apparently 
more  a  case  of  inhibition  than  of  destruction. 

Copper  sulphate  has,  in  my  experience,  exercised 
a  more  pronounced  and  more  lasting  effect  than 
hypochlorites,  the  respective  doses  varying,  but 
usually  being  alxjut  0-5  part  of  copper  sulphate,  and 
0-5  part  of  available  chlorine  per  1,000,000  parts  of 
water. 

The  writer's  first  experience  of  the  inhibitory  action 
of  hypochlorites  on  growths  in  water  occurred  at 
Lincoln  in  1905,  and  subsequently.  There  were  two 
open  service  reservoirs  there  which  were  fed  with 
hypochlorite-trcated  water,  and  were  themselves 
dosed  with  hypochlorites  from  time  to  time.  Previous 
to  1905  they    developed    seasonally    most   abundant 
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growths,  but  during  the  hypoiehlorite  treatment  it  was 
noticed  that  they  remained  bright,  clear,  and  remark- 
ably free  from  growths. 

Reverting  again  to  hypoolilorite  treatment,  another 
series  of  sterilisation  experiments  (twenty-eight  in 
number)  were  carried  out  with  raw  Thames  -river 
water,  the  period  of  contact  being  7},  15,  30,  60,  and 
300  minutes.  The  doses  used,  in  terais  of  available 
chlorine,  were  1  in  143,000,  1  in  1.334.00<1.  1  in  1,600.000, 
1  in  2,(XX).0O0,  1  in  2,667,000,  and  1  in  4,000,000. 

Without  going  into  detail,  the  results  justify,  so  far 
as  can  be  judged  by  laboratory  experience,  the  fol- 
lowing conclusions:  — 

With  15,  as  compaired  with  7i  minutes'  contact, 
smaller  doses  on  the  average  are  required  for  steri- 
lisation purposes,  but  the  differences  are  not  very 
great,  for  the  reason  apparently  that  both  periods 
are  far  too  short  for  effective  sterilisation  with 
minimum  doses. 

Thirty  minutes  has  a  decided  advantage  over  15 
minutes,  and  so  has  60  minutes  over  30  minutes,  as 
regards  sterilisation. 

Again,  the  300  minutes'  results  are  so  markedly 
better  tlian  the  60  minutes,  that,  wherever  prac- 
ticable, five  hours'  contact  should  be  given. 

The  disadvantages  of  short  contact  are  that  wholly 
unnecessary  doses  of  hypochlorite  have  to  be  used, 
and  this  entails  not  only  waste,  but  provokes  the 
possibility,  or  probability,  of  the  water  acquiring  an 
objectionable  taste. 

OUTDOOR    EXPERIMENTS. 

After  the  work  described  had  been  undertaken, 
certain  events  of  a  serious  nature  arose  in  connec- 
tion with  the  Water  Board's  supply  of  coal.  Owing 
to  the  war  the  price  of  coal  advanced  not  only  to 
an  unprecedented  extent,  but  it  became  imperative, 
in  the  national  interest,  to  reduce  its  consumption  to 
the  lowest  practicable  limit. 

In  these  circumstances,  the  Staines  chlorination 
experiments  were  started  on  May  1,  1916,  and  they 
have  been  continued  without  intermission  up  to  the 
date  of  writing  this  report  (October,  1916). 

.Started  experimentally,  the  success  of  the  treaJt- 
ment  was  so  i)ronounced  that  it  became  an  estab- 
lished waterworks  procedure,  but  this  does  not  neces- 
sarily bind  the  writer  to  the  view  that  it  should  be 
continued  indefinitely   under  post-war  conditions. 

It  had  been  the  custom  to  abstract  70,000,000  to 
80,000,000  gallons  daily  of  raw  Thames  water  from 
the  river  at  Bell  Weir  and  to  allow  this  water  to  pass 
down  the  Staines  Aquedvict.  At  the  Staines  pumping 
station  the  water  in  the  aqueduct  was  pumped  up 
into  the  Staines  reservoirs,  and,  after  passing  through 
these  reservoirs,  it  was  again  allowed  to  enter  the 
aqueduct,  down  which  it  flowed  to  supply  the  Sun- 
bury,  Kempton  Park,  Grand  Junction  (Hampton  and 
Kew),  and  West  Middlesex  (by  pumping)  works. 

IThe  continuous  pumping  of  §o  huge  a  volume  of 
water  into  the  reservoirs,  for  pur|)oses  of  purifioation, 
obviously  meant  the  expenditure  of  a  very  large  sum 
of  money  on  coal. 

The  retention  of  water  in  the  Staines  reservoirs 
was,  of  course,  necessary  for  purposes  of  possible 
drought,  but  the  waste,  if  waste  it  should  be  called, 
lay  in  the  constant  circulation  of  water  through  the 
reservoirs.  The  question  thus  arose  whether  it  was 
feasible,  and  if  feasible,  desirable,  to  purify  the  water 
in  the  aqueduct  and  allow  it  to  pass  by  gravity  to 
the  works  concerned,  thus  .avoiding  the  serious  cost 
of  pumping,  while  at  the  same  time  conserving  water 
in  store  for  emergenc.v  purposes. 

It  was  decided  to  chlorinate  experimentally,  with 
the  aid  and  co-operation  of  the  engineering  departs 
ment,  the  raw  river  water  in  the  aqueduct  at  Staines 
in  such  a  way  as  to  produce  a  water  of  as  great,  or 
greater,  bacteriological  purity  than  if  stored  Staines 
reserwoir  water  had  been  in  use. 

The  treatment  to  be  successful  had  also  to  fulfil 
two  main  conditions.  The  treated  water  must  not 
have  any  objectionable  taste  and  be  otherwise 
innocuous,  and  the  amount  of  chloride  of  lime 
(bleaching  powder)  found  necessary  must  in  cost  fall 
far  short  of  the  cost  oif  coal  required  for  pumping 
purposes. 

It  is  desirable  first  to  consider  the  bacteriological 
quality  of  the  Thames  before  and  after  storage  in 
the  Staines  re.servoirs. 

For  the  eighth-year  period  (1908-16)  the  raw  Thames 
contained  440.  and  the  Staines  stored  water  50 
microbes  per  10  c.c.  (bile-salt  agar  test). 

The  raw  Thames  contained  B.  coli  in  O'l  c.c.  in 
52-3  per  cent  (say  52)  of  the  samples  examined. 

The    iStaines    stored    water    contained    B.  coli    in 


100  c.c.  in  79-8  per  cent  (say  80),  and  in  10  c.c.  in  41-2 
per  cent  (say  40)  of  the  samples  examined  ;  20-1  per 
cent  (say  20)  of  the  samples  contained  no  B.  coli  in 
100  c.c.  and  58'7  (say  60),  none  in  10  c.c. 

The  standard  to  be  at  least  equalled,  and  if  possible 
excelled,  in  connection  with  the  treatment  ^'as  thus : 
The  100  c.c.  cultures  nmst  noit  yield  positive  results 
in  mtore  than,  say,  80  per  cent  of  the  samples  ex- 
amined—that is,  at  least  20  per  cent  of  the  results 
must  be  negative.  The  10  c.c.  cuHures  must  not  yield 
positive  results  in  more  than,  say,  40  per  cent  of  the 
samples  examined— that  is,  at  least  60  per  cent  of  the 
results  must  be  negative. 

Alternatively,  if  the  bile-salt  agair  test  was  employed, 
the  numbeir  must  be  less  than  50  per  10  c.c.  in  the 
treated  water. 

METHOD    OF   TREATMENT. 

The  following  is  a  brief  description  of  the  method 
of  treatment:  — 

The  apparatus  consists  of  two  primary,  or  mixing  tanks 
of  about  150  gallons  capacity,  three  secondary  tanks  of  an 
available  capacity  of  900  gallons  each,  and  two  tertiary 
or  balancing  tanks,  which  are  fitted  with  ball  valves,  and 
are  capable  of  being  fed  from  any  of  the  secondary  tanks. 

E.fperience  has  shown  tliat  it  is  more  convenient  to  work 
with  an  active  flili.riiip  Ii((ii.ir  of  variable  strength  dis- 
charged at  a  ne:uly  ...iihimt  rate,  than  with  a  liquor  of 
constant  streugtli  Ji-rlKi  i  l. d  at  a  varying  rate.  Each  of 
the  three  secondary  tank^  i-  tlierefove  charged  with  liquor 
of  such  a  strenRtli  that  wlien  emptied  at  the  rate  of 
IJ  gallons  per  minute  (i.i'..  900  gallons  in  twelve  hours)  the 
requisite  dose  is  given,  the  strength  thus  being  determined 
by  the  dose  and  the  flow  of  water  in  tlie  aqueduct. 

Each  day  enough  liquor  is  prepared  to  fill  two  of  the 
secondary  tanks,  the  third  being  the  supply  tank  while 
the  other  two  are  being  charged.  For  example,  if  tank  3 
is  put  into  operation  at  6  a.m.,  tanks  1  and  2  are  in  process 
of  being  filled;  by  6  p.m..  No.  1  becomes  the  supply  tank 
until  6  a.m.  the  following  morning,  when  No.  2  takes  its 
place,  and  Nos.  3  .and  1  ,are  filled  during  the  day. 

The  following  method  of  preparing  the  liquor  for  the 
secondary  tanks  is  employed  ;— 

Each  of  the  two  primary  tanks  is  fitted  with  an  outlet 
in  the  side,  so  that  when  filled  to  a  mark  they  will  dis- 
charge exactly  75  gallons  and  still  leave  about  60  gallons 
below  the  outlet.  The  tonks  are  used  alternately,  and  in 
each  one-eighth  part  of  the  amount  of  chloride  of  lime 
required  for  the  900-gallon  secondary  tank  is  gradually 
mixed  with  water  until  the  tank  is  full. 

After  the  sediment  has  settled  below  the  outlet,  the  clear 
liquor  is  run  into  the  secondary  tank.  When  this  operation 
has  been  performed  four  times  with  each  tank  the  tanks 
are  twice  filled  lu)  with  water,  without  further  addition  of 
chloride  of  lime,  and.  after  settling,  the  clear  liquor  run 
off  into  the  secondary  tanks  as  before,  in  order  to  wash 
out  the  active  liquor  remaining  in  the  sludge  below  the 
outlet.  There  are  thus  12x75=900  gallons  of  liquid  riui  into 
the  secondary  tank.  The  whole  is  then  well  stirred  up  and 
the  chlorine  value  of  the  liquor  determined.  The  tank  is 
then   ready  for  use. 

For  example,  let  it  be  assumed  that  the  dose  is  1  in 
2.000,000  in  terms  of  available  chlorine,  that  75,000,000 
gallons  of  water  have  to  be  treated  iu  twenty-four  hours, 
and  that  the  chloride  of  lime  will  yield  about  33  per  cent 
available  chlorine. 

A  dose  of  1  in  2,000.000  is  equivalent  to  5  lb.  of  available 
chlorine  per  1,000,000  gallons,  so  that  the  75.000.000  gallons 
will  require  5x75=375  lb.  available  chlorine;  as  the  chloride 
of  lime  is  assumed  to  yield  33  per  cent,  or  one-third  its 
weight  of  available  chlorine.  375x3=1.125  lb.  of  chloride  of 
lime  will  be  required  for  the  twenty-four  hours,  or  half 
this  amount.  562|  lb.,  for  each  twelve-hour  tank.  One- 
eighth  part  of  this  amount,  say  70  lb.,  must  be  taken  for 
each  mixing. 

Unfortunately,  in  practice,  the  strength  of  the  chloride  of 
lime  varies  considerably,  so  that  it  is  necessary  to  deter- 
mine the  actual  amount  of  available  chlorine  in  the  liquor 
when  prepared,  and  finally  adjust  the  dose  by  minor  varia- 
tions of  the  rate  of  discharge. 

The  active  liquor  is  added  to  the  raw  river  water  flowing 
down  the  Staines  aqueduct  through  a  perforated  submerged 
pipe  traversing  the  channel,'  so  as  to  ensure  thorough 
mixing. 

It  is  perhaps  hardly  necessary  to  add  that  the  treatment 
could  not  have  been  carried  out  without  the  approval, 
active  co-operation  and  help  of  the  engineering  department. 

The  treatment  during  May  being  largely  experi- 
mental in  character  hardly  needs  consideration.  The 
dose  varied  from  1  in- 1,000,000  to  1  in  3,000,000,  in 
terms  of  available  chlorine.  The  results  were  some- 
times unsatisfactory,  at  other  times  highly  satisfactory, 
according  to  the  conditions  of  the  experiment,  the 
dose  employed,  and  other  factors. 

The  infonnation  obtained,  however,  during  the 
month  was  invaluable  as  a  guide  to  the  subsequent 
treatment.  F}-om  June  1st  onwards  the  dose  was' 
constant,  and  as  nearly  as  possible  1  in  2,000,000,  or 
05  in  1,000,000  (  =  15  lb.  of  chloride  of  lime  per 
1,000,000  gallons  of  water).  For  about  a  fortnight  it 
was  temporarily  increased  by  25  per  cent,  for  reasons 
which  need  not  be  considered  here. 

At  first  70,000,000  to  80,000,000  gallons  of  water 
were  treated  at  Staines,  but  from  June  16th  onwards 
about  50,000,000  gallons  were  treated  there  and  about 
30.000,000  gallons  at  Hampton,  the  latter  water  being 
abstracted  at  the  West  Middlesex  "  intake,"  and, 
after  treatment  by  means  of  a  separate  plant,  pumped 
to  the  reservoirs  at  Barnes  and  Barn  Elms.  The 
reason  for  this  was  that  as  the  Thames  falls  during  the 
summer  and  early  autumn  months,  its  level  at  Bell 
Weir  does  not  always  allow  of  70,000,000  to  80,000,000 
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gallons  being  passed    down  the  aqueduct  by  gravity 
alone. 

The  effect  of  the  treatment  at  Hampton  was  judged 
by  the  collection  of  samples  at  Barnes  as  the  water 
enters  Xo.  3  i-eservoir. 

As  regai-ds  Stainos,  tlie  site  of  collection  up  to 
August  IStii  was  tlu-  aqueduct  just  above  the  Sun- 
bury  intake.  From  August  19th  onwards  it  was 
clianged  to  a  spot  just  above  the  cross  roads  opposite 
Littleton  Common,  about  3  miles  below  Staines  pump- 
ing station.  The  change  arose  from  the  fact  that  it 
was  observed  that  the  Hampton  treatment  was  giving 
the  better  results,  although  the  dose  was  the  same. 
This  led  to  the  discovery  that  the  Staines  water  dete- 
riorated in  quality  as  it  passed  down  the  aqueduct, 
particularly  below  tlie  spot  just  mentioned.  As  the 
active  part  of  the  chlorinating  liquor  is  lost  soon  after 
leaving  Staines,  any  fresli  polluting  material  occurring 
lower  down  would  be  unafiected  by  tlie  treatment. 
Tlie  aqueduct  is  an  open  one,  and  necessarily  exposed 
to  risks  of  contamination,  which,  if  unimportant 
practically,  were  suflicient  to  affect  the  results  of  the 
treatment,  in  view  of  the  extreme  delic<icy  of  the  tests 
employed  and  the  high  standards  sought  to  be  attained. 
Moreover,  especially  lower  down,  fish  are  present  in 
enormous  numbers  in  the  aqueduct,  and  their  excre- 
tions undoubtedly  contain  lactose  fennenting  coli-like 
microbes.  The  mere  presence  of  the  fish  is  I'tr  -e 
evidence  of  tlie  innocuous  character  of  the  treatment. 
In  what  follows  then  it  needs  to  be  remembered  that 
the  results,  good  as  they  were,  would  undoubtedly  have 
been  much  better  if  tlie  aqueduct  liad  been  a  closed 
imperv^ious  channel,  free  from  fish  and  other  forms 
of  life.    . 

The  results  obtained  may  now  be  considered. 
HAMPTON    (i.e.,    WEST   MIDDLESEX*    RESULTS. 

From  June  19th  to  September  30th,  seventy-five 
samples  were  collected  and  ten  10  c.c.  cultures  made 
from  each  sample. 

The  results  were  as  follows  : — 

Only  3  per  cent  of  the  samples  yielded  positive 
results  as  compared  with  the  Staines  stored  standard 
of  40  per  cent. 

Or,  putting  it  the  converse  way,  the  treated  water 
yielded  97  per  cent  of  negative  results  as  compared 
with  the  60  per  cent  standard. 

The  results  were  thus  far  better  tiian  if  Staines 
water  had  been  used  for  supply  purposes. 

In  addition  twenty-six  samples  were .  examined  by 
the  bile-salt  agar  test. 

The  number  of  microbes  p«r  10  c.c.  of  water  was 
seven,  as  compared  witli  50  per  10  c.c.  of  Staines 
stored  water  (eight  years'   average  result). 

Twenty-five  samples  were  also  examined  by  means 
of  the  100  c.c.  B.  coli  test.  Only  24  per  cent  of  the 
samples  yielded  positive  results,  as  compared  with 
80  per  cent  (Staines  stored  standard).  This  is  the 
same  as  saying  thai  7(>  per  cent  yielded  negative 
results,  as  compared  with  the  standard  of  20  per  cent. 
STAIXES  ^AFFECTtNO  THE  StrNBURY.  KEMI'TON  PARK 
AND   GRAND  JUNCTION    WORKS)   RESULTS. 

From  June  1st  to  August  18th  (both  inclusive),  39-3 
samples  were  e.xamined  by  the  100  c.c.  B.  coli  test. 

Only  61  per  cent  of  the  samples  yielded  positive 
results,  as  compared  with  80  per  cent  (Staines  stored 
standard).  This  is  the  same  as  saying  that  39  per 
cent  yielded  negative  results,  as  compared  with  the 
standard  of  20  per  cent. 

Seventy-nine  samples  were  also  examined  by  the 
10  c.c.  B.  coli  test,  ten  cultures  of  10  c.c.  being  made 
from  each  sample. 

Fourteen  per  cent  yielded  positive  results,  as  com- 
pared with  40  per  cent  (Staines  stored  standard). 

Thus  the  treated  water  yielded  negative  results  in 
86  per  cent,  as  compared  with  the  60  per  cent  (Staines 
stored  standard). 

Tl^ese  results  would  beyond  doubt  have  been  even 
more  satisfactory  if  the  fresh  pollutions  along  the 
line  of  the  aqueduct  could  have  been  eliminated. 

From  August  19th  (when  the  site  of  collection  was 
changed)  to  the  end  of  September  the  results  were 
.still   more  favourable — namely,    as   follows  : — 

100  c.c.  B.  coli  7'e.'^— Only  31  per  cent  yielded 
positive  results  (69  per  cent  negative).  The  additional 
number  of  samples  examined  was  215. 

10  c.c.  B.  coti  Teit. — Only  1  per  cent  yielded  positive 
results  (99  per  cent  negative).  The  additional  number 
of  samples  examined  was  forty-three. 

In  addition,  thirty-seven  samples  were  examined  by 
the  bile-salt  agar  test.  The  number  of  microbes  per 
10  c.c.  was  ni',  as  compared  with  50  per  10  c.c.  of 
Staines  stored  water  (eight  years'  average  results). 


It  IS  obvious  fiuin  tlie  foregoing  that  the  treatment 
was  a  great  success  bacteriologically,  although  the 
water  was  not  always  completely  sterilised. 

It  would  have  been  quite  possible  in  the  case  of  the 
Hampton  treatnuiit  to  have  had  all  the  results  nega- 
tive ('.''.,  sterile),  but  this  would  have  necessitated  the 
use  of  somewhat  larger  doses  of  chloride  of  lime,  and 
this  was  not  thought  desirable  in  all  tlie  circumstances. 
As  regards  Staines,  an  increased  dose  might  have  pro- 
duced no  difference,  owing  to  fresli  contamination 
taking  place  en  rout'-. 

The  accompanying  table  sets  forth  the  results  quite 
clearly  : — 


Kill  c,c.  cultures 
B.  coli  test. 

10  c.c.  cultures 
B.  coli  test. 

Bile-salt 
agar  test, 

Description. 
Col.  1 

positive. 
1 

negative. 
3 

positive. 

negative 

microbes 
per  10  c  c. 

0 

Staines      stored 
water    standard, 
eight        years 
average 

Hampton        treat- 
ment  June  lOtb 
to       Sept.     odtb 
(both    inclusive) 

Staines    treatment 
period    June   1st 
to  Aug  18th  (both 
inclusivel.    First 
place  of  collection 

Staines    treatment 
Aug  WthtoSept. 
30th  (both  inclu- 
sive).        Second 
place  of  CO  lection 

111 
:il 

20 
:;t| 

-10 

u 

1 

SI) 

Only  a  few 
samples 
e.xamined 

•None    in 
10  c,c. 

1  c.c.  cultures 
B.  coh  test. 

0-1  c.c.  cultures 
B.  coli  test. 

positive. 

negative. 

% 
positive. 

% 
negative 

Eaw  Thames  river 
water   for    com- 
parative        pur- 
poses,     eight 

89 

11 

.)_ 

-ts 

440 

The  dose  throughout  was  O'o  part  per  1,000,000 
parts  in  terms  of  available  chlorine  (  =  15  lb.  of  chloride 
of  lime  per  1,000,(100  gallons  of  water),  except  for 
about  a  fortnight  (Staines  part  of  treatment),  when  it 
was  temporarily  incicased  25  per  cent. 

The  table  is  self-explanatory,  but  those  who  dislike 
percentage  B.  coli  )-esults  may  refer  with  advantage 
to  the  numerical  figures  given  in  column  6.  The  bile- 
salt  agar  test  is  reputedly  a  measure  of  the  number 
of  excremental  microbes  in  a  water.  It  will  be  noted 
that  by  storage  440  microbes  (raw  water)  can  be 
reduced  to  50  (stored  water).  Hypochlcfi-ite  treatment 
can  do  better  tlian  this,  the  number  being  only  seven 
(Hampton  treatment)  and  nil  (Staines  treatment). 

.\s  regards  taste,  some  members  of  my  staff  can 
detect  a  taste  which  would  be  quite  inappreciable  to 
the  general  public.  The  water  never  tasted,  nor  was 
a  single  complaint  received  from  the  consumers  of  the 
treated  water  (over  2,000,000  individuals). 

It  should  be  mentioned  tliat  the  treatment  was 
carried  out  under  the  closest  supei-vision.  Multiple 
samples  were  examined  and  numerous  tests  applied, 
and  highly  experienced  members  of  my  staff  had 
special  duties  entrusted  to  them  in  this  connection. 
It  is  true  that  the  experiment  was  on  a  huge  scale, 
but  the  precautions  taken  to  safeguard  the  interests 
of  water  consumers  were  coiTespondingly  stringent. 


In  respect  of  cost,  less  labour  is  required  for 
chlorination  than  for  pumping.  With  a  dose  of  0'5 
part  of  available  chlorine  per  1,000,000  parts  of  water 
(or  15  lb.  of  chloride  of  lime  of  33  per  cent  strength 
per  1,0(X),000  gallons)  the  war  cost  of  the  material 
would  be  about  3s.*  The  war  cost  of  coal  to  pump 
1,000,000  gallons  would  be  about  13s.  The  saving  per 
day  on,  say,  75,000,000  gallons  would  thus  be  £37  10s. 

*  As  time  went  on  the  quality  of  the  consignments  of 
chloride  of  lime  fell  olT  considerably,  owing,  apparently,  to 
the  Government  having  first  call  on  all  the  available  stocks. 
As  no  rebate  could  be  obtained,  the  above  figure  is  some- 
what low. 
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(£262  10s.  per  week).  The  interest  ou  the  capital 
charges  of  the  installation  is  almost  negligible,  but 
even  iJ  it  were  decided  to  wipe  out  the  capital  charge 
altogether  the  money  saved  by  one  or  twti  weeks'  treat - 
juent  would  suffice"  for  this  purpose.  Perliaps  the 
round  sum  of  £200  saved  per  week  would  be  the  safest 
figure  to  take,  and  this  would  far  more  than  cover 
all  incidental  expenses. 

On  the  other  hand,  it  must  be  remembered  that  sand 
filters  usually  last  longer  without  cleaning  when  stm-ed 
water  is  used  for  filtration  purposes  in  place  of  raw 
river  water. 

This,  however,  is  only  1 1  iie  when  the  stored  water 
does  not  deteriorate  owing  to  algal  troubles.  Last 
year  it  will  be  remembered  that  the  Staines  aqueduct 
"was  fed  with  Staines  stored  water,  plus  a  variable 
amount  of  raw  rive*  water,  which  had  to  be  added 
owing  to  the  presence  of  algal  growths  in  the  Staines 
water.  This  vear,  of  couree,  the  aqueduct  received 
Thames  "treated"  water,  and  it  is  of  interest  to 
compare  the  laboratory  filtration  results  in  the  two 
cases  together  with  some  of  the  i-eservoir  results. 

Number  of  c.c.  Altered  jier  minute  tlirough  the  skin  dei'vei' 
from  the  suspended  matter  in  100  c.c.  ot  water,  the 
larger  the  number,  the  hetter  the  result.  Averages  lor 
•Tune,  July,  August  and  September  (inclusive) 


(ii)    Staines  Aqueduct 

(i)    Grand  Junction  iHampto 
lc\  „  ,.         (Kew) 

(d)  East  I,ondon  (Sunbury) 

(e)  West  Middlesex,  No.  1 
(/)       ..  "     ■■ 


1915.  lalfi. 

203 


reservoir  watf>r 


No.,l 
No.  U 


;59 


147 


(a)  feeds  [h)  to  l(.)  reseiv.)irs  under  norma  i-uuditions. 
From  June  19  to  September  30,  1916,  (c)  to  I).)  reservoirs 
were  supplied  with  treated  Thames  water  from  Hainpton. 
The  Kempton  Park  works  can  be  supplied  either  direct  from 
(a)  or  indirectly  after  passing  through  the  Kempton  Park 
reservoirs. 

So  far,  then,  as  can  be  judged  by  laboratory  results, 
it  is  considerably  better  from  the  filtration  point  of 
view  to  feed  the  Staines  aqueduct  with  "treated" 
river  water  than  with  stored  river  water.  At  the  same 
time,  it  is  woith  noting  that  the  West  Middlesex 
resei-voirs,  heavily  "  seeded  "  with  past  algal  growths, 
suffered  again  to  some  extent  from  fresh  develop- 
mental fhanges.  altliougli  fed  with  hypochlorite  treated 
water.  Nevertheless,  the  conditions  never  became  at 
all  serious,  as  in  previous  years.  The  conclusion  seems 
to  be  that,  even  if  you  kill  the  growths  in  a  water 
"feeding"  a  reservoir,  development  may  still  occur 
in  the  water  in  the  reservoir  from  the  seeds  (so  to 
speak)  of  past  visitations.  It  follows,  apparently,  thai , 
within  certain  limits,  short  rather  than  prolonged 
storage  is  better  in  the  case  of  a  hypochlorite-treated 
water.  It  is  noteworthy  that  the  East  London  (Sun- 
bury)  and  Grand  Junction  (Hampton  and  Kew)  reser- 
voir results  were  veiy  good,  due,  no  .doubt,  to  the 
fact  that  these  resei-voirs  are  of  a  relatively  small 
capacity.  On  the  other  hand,  the  storage  should  be 
sufficient  to  allow  of  satisfactory  settlement  of  the 
amorphous  suspended  matters  in  the  treated  water. 

PRACTICAL    EXPERIENCE. 

Turning  next  to  practical  experience,  tlie  filtration 
leturns  for  June.  July.  August  and  September  of  1916 
lompare  most  favoural)!y  with  a  similar  period  of  last 
vear. 

Thus  the  percentage  reduction  in  "acres  of  filter  beds 
cieaned  in  1916  (June  to  Septembei-),  as  compared  with 
lillo,   works  out   as   follows; — 

Percentage 
reduction 
(approximate'. 
Grand  Junction  (Hampton  I  ...  6* 

„  „  iKewJ  yi 

Kempton  Park ...  -■-        ■^'■;t 

East  London  (Sunbury)       ...  ■'•'• 

West  Middlesex  ^^'• 

I'hose  ivsult-  arc  most  gratifying,  but,  of  rours.-, 
t.lif  season  of  tlie  year  must  be  borne  in  mind,  and 
similar  results  caii  hardly  be  expected  during  the 
winter  months,  when  the  river  water  becomes  heavily 
charged  with  suspended  matter. 

A  comparison  lietween  the  chemical  (permanganate 
te^t)  and  bacteriological  (B.  coli  test)  results  of  this 
year  and  last  vear  (June  to  September)  as  regards  the 
East  London  (Sunbury),  Kempton  Park,  Grand  Junc- 
tion and  West  Middlesex  works  is  distinctly  in  favour 
of  the  chemical  treatment.  During  the  winter  months 
ot   tlie  year,    however,    the    chemical    results,    at   all 

Gi-aud  Junction  (Hampton)  appears  to  have  benefited  by 

I  lie   change   of   water   to   a   mtich   less   extent   than   Grand 

Junction  (Kew).  ,.,,,.         .        n     i 

t  Less  water,  however,  was  filtered  at  the  Kempton  Park 

works  in  ini6. 


.■vt'ut-,   may    be  expected   to  compare    nnfavouralily 
«  ith  tlie  comparable  period  of  .last  year. 

It  would  not  liave  been  justifiable  to  have  carried 
out  tlie  treatment  in  order' to  save  money  if  it  had 
involved  the  slightest  risk  of  injury  to  the  consumer. 
This,  however,  is  far  from  being  the  ease,  the  treated 
water  Ijeing  purer,  bacteuiologically.  'tlian  Staines 
stored  water,  and  in  all  other  respects  quite 
innocuous. 

It  may  l/e  said  that  the  addition  of  chemicals  to 
London  water  is  a  retrograde  .step.  In  times  of  great 
prosperity  this  view  would  (rightly  or  wrongly)  have 
many  advocates.  Under  war  conditions  sentiment 
ought  to  giv.e  w.iy  to  expediency.  It  needs  to  be 
leniembered  that  the  gain  lias  been  a  double  one. 
In  the  fii'st  place,  a  large  sum  of  money  has  been 
saved  without  any  detriment  to  health;  and,  secondly, 
tlie  national  interests  have  been  iserved  by  reducing 
largely  the  consumption  of  coal. 

It.  may  he  asked.  Hove  will  it  he  practicable  to 
continue  the  treatment  during  the  winter  moiitlis 
when  the  river  is  in  flood  ?  The  answer  is  that  it 
limy  lie  found  possible  to  alternate  the  use  of  treated 
watet  and  stored  water  in  such  a  way  as  to  overcome 
all  difhoulties.  In  any  case,  the  objects  of  the  treat- 
ment will  still  remain  the  same — namely,  to  econo- 
mise in  the  consumption  of  coal,  .subject  always  to 
safeguarding  adequately  the  .safety  of  the  supply. 

.\iiother  question  that  arises  is  the  effect  of  allow- 
ing water  to  stagnate  in  tlie  Staines  reservoirs  during 
the  oontinuaiice  of  the  treatment.  Th^  main  point 
is  that  water  can  never  deteriorate  epidemiologically 
under  these  conditions.  On  the  contrary,  the  longer 
the  water  is  held  in  store,  the  more  certain  is  the 
elimination  of  the  pathogenic  l)acteria  causing  wateu'- 
tiorne  diseaise.  On  the  other  hand,  stagnation  may 
provoke  the  excessive  development  of  algal  and  other 
growths,  which,  although  innocuous,  may  interfere 
mechanically  with  flltration,  and  may  eve-n  give  rise 
to  taste  troubles.  Conceivably,  during  the  period  of 
stagnation,  tliej'e  may  be  Tecmrent  phases  of  deterio- 
ration and  improvement,  and  should  this  occur  there 
is  always  the  hope  that  the  water  will  only  be  re- 
quired during  the  latter  stage.  All  this,  however,  is 
problematical,  whereas  the  epidemiological  gain  is 
certain.  Thus,  putting  speculative  algal  troubles  on 
one  side,  there  is  a  donble  gain.  The  treated  water 
is  safer  than  the  normally  stored  water,  and  the  water 
stored  for  an  abnormally  long  time  as  a  result  of  the 
treatment  becomes  safer  than  when  storied  for  the 
usual  iierio<]. 

KJSSULT    OP    TREATMENT. 

Ill  <'onclusioii,  the  restilt  of  the  treatment  has  been 
iiiietly  iis  follows  :  — 

The  sand  filters  at  the  East  London  (Sunbury). 
Kempton  Park,  Grand  Junction  (Hampton  and  Kew) 
and  West  Middlesex  wiorks  have  received  a  purer 
water,  bacteriologically,  tlian  is  customary,  and  they 
have  lasted  longer  without  cleaning. 

The  filtered  water  from  these  works,  as  pumped  to 
the  consumers,  has  been  even  .safer,  as  judged  by  the 
tests  employed,  than  is  usual,  and  free  from  any 
smell,  taste,  or  noxious  ingredient. 

On  a  conservative  basis  the  saving  in  cost  has  ex- 
ceeded £200  pel'  week,  or  £3,400  for  the  period  here 
dealt  with  (June  to  Septembei). 


Ml  opportunity  presented  itself  of  testing  elsewhere 
a  sterilisation  plant  working  with  liquid  chlorine. 
Tlie  water  being  dealt  with  was  pumped  under  pres- 
sure througli  a  sand  filter,  working  apparently  at  tlie 
high  raite  of  Go  gallons  per  square  foot  pea-  hour.  It 
WHS  then  treated  witli  chlorine  in  a  closed  vessel,  the 
period  of  contact  being  stated  to  be  only  twelve 
minutes.  The  chlorine  gas  from  the  liquid  -chlorine, 
contained  in  a  metal  cylinder,  was  passed  through 
an  ingenious  contrivance  which  maintained  .a  con- 
stant gas  pressure.  The  gas  passed  ont  of  the  appara- 
tus through  a  minute  orifice,  and  a  manometer 
I'egistered  the  dose.  By  a  throttling  device  the  dose 
could,  within  certain  limits,  be  varied  at  will,  the 
current  dose  being  indicated  on  the  specially  cali- 
brated soale  of  the  manometer.  The  difference 
between  tlie  dose  as  deter-mined  by  manometer 
i-eadings  and  the  dose  as  judged  by  gravimetric  de- 
terminations of  taie  loss  of  weight  of  the  cylinder 
during  trial  "  runs,"  is  said  never  to  exceed  3  /per 
cent. 

Tlie  gas  escaping  from  tlie  above  .apparatus  passed 
along  a  pipe  to  a  porous  diffu.ser  contained  in  the 
water  to  be  treated. 

(a)  Tlie  iraw  water  contained  120  excrenieiilal 
microbes  per  c.c.  (liile-salt  agar  test). 
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{,b)  It  yWlded  positivf'  B.  tsjli  results  uiih  u  1  c.c. 
(^Ikiuid   lactose  peptone   Inle-sjvlt   nieciiuiiiV 

V)  The  oxygen  absorbed- (">  niins.  at  SO  deg.  Falu.i 
tiifiire  was  0"319  part^j  p^r  100^000. 

After  passmg  through  the  pressure  lilter  tlie  results 
for  testes  (n).  (M,  (i)  were  150,  O"!  c.e.,  0'291  respec- 
tively. 

Four  series  of  experiments  wei-e  carried  out,  the 
reputed  dose  of  chlorine  being  05,  10,  20,  and  30 
part*  per  1,000,000  parts  of  water.  Three  100  e.c. 
cultures  were  made  un  the  spot,  at  live-uiinute  inter- 
vals for  each  of  the  a  hove  doses  (twelve  cultures  in 
all),  and  at  the  same  time  twelve  duplicate  sterile 
U^ttles  were  completely  filled  with  the  effluent  water 
with  the  object  of  testing  their  contents  after  the 
lapse  of  five  hotixs. 

It  has  been  stated  that  one  of  the  advantages  of  the 
use  of  liquid  ohUirLne  for  sterilisation  purposes  is 
that  the  sterilising  action  is  practically  instantaneous. 
The  n^sults  of  the  experiment  do  not  support  this 
contention,  for  it  was  found  that  all  the  twelve  cul- 
tures made  on  the  spot  (i.e.,  after  twelve  minutes' 
contact)  yielded  positive  B.  coli  results,  with  the 
exception  of  one.^if  them  belonging  to  the  maximum 
dose,  whereas  the  duplica^  samples,  after  being 
bottled  up  for  five  hours,  411  gave  negative  results, 
wifh  the  exception  of  one  of  the  bottles  pertaining  to 
the  minimum  dose  of  05  part  per  1,000,000  parts. 

.\.ssuming  the  doses  to  be  really  as  stated,  the 
resulto  seem  to  indicate  that  an  impure  water  can  be 
st«Tilised  with  a  dose  of  about  O-o  to  10  part  per 
1,000,000  parts  in  live  hours.  A  dose,  however,  of  as 
iiuich  as  3  part.s  per  1,000,000  parts  was  inetfeotive 
(two  out  of  three  cultures)  with  only  iwelv  minutes' 
contact. 


RESURFACING    MACADAM    ROADS    WITH    SMALL 
BRICK  CUBES. 


Some  years  ago  Mr.  .1.  Y.  McClintock,  county  engi- 
neer of  Monroe  County,  New  York,  devised  a  new 
type  of  road  in  whicli  2-in,  cubes  of  oonrrele  laid 
oh  a  sand  or  stone  bed  fonne<l  the  wearing  surface. 

Some  of  these  stretches  of  road  have  been  in  service 
tor  five  or  sis  years,  but  they  have  not  proved  entirely 
successful,  mainly,  it  is  thoCight,  because  of  the  lack 
iif  strength  or  toughness  in  the  concrete  itself.  Tho 
individual  blocks  have  broken  or  become  edge-worn, 
so  that  it  has  been  necessary  to  replace  them  or  to 
Cover  with  an  asphalt  of  tar  coating. 

About  the  same  time,  however,  experiments  were 
made  with  similar  small  cubes  made  of  clay,  and 
these  (states  Engiin'riitf/  A'i»ra)  have  worn  much  more 
satisfactorily,  so  much  so  in  fact  that  Mr.  JlcClintock 
is  favourably  inclined  to  us©  them  extensively  in  re- 
surfacing worn  macadam  roads.  This  season  he' has 
covered  an  experimental  stretch  witli  apparent  success, 
although  the  test  of  time  has  not  yet  been  applied. 

The  blocks  used  are  2i--in.  cubes  of  vitrified  clay, 
♦'ach  weighing  about  1  lb.  In  resurfacing  the  road 
the  old  woni  top  is  brought  dp  to  a  smooth  crown  with 
sand  and  then  rolled.  On  this  surface  the  cubes  are 
placed  by  hand,  covered  with  a  light  coating  of  sand, 
and  the  whole  rolled  to  make  the  fiiiishe<l  road.  Su 
far  no  joint  binder  has  been  used. 

In  placing  the  cubes  they  are  first  laid  out  on  a 
pallet — work  that  can  be  done  Ijy  a  boy.  The  filled 
pallet  is  then  put  down  on  the  volle<I  surface  and 
slid  from  under  the  inbes,  leaving  them  in  place  e.xcept 
for  simple  tajjping  with  a  hanmier. 

The  advantages  claitned  for  tlie  method  are  its 
dieapness,  the  ease  with  which  local  labour  can  be 
used,  and  the  readiness  with  which  repairs  can  be 
made.  If  blocks  wear  down  or  break,  they  can  be 
replaced  by  picking  out  and  setting  others  in  place. 
It  is  claimed  that  the  road  has  a  desirable  resiliency 
also.     It  resembles  in  surface  an  ordinary  brick  road. 

In  Jlonroe  Countj',  exj)eriments  were  also  made  with 
local  clay,  which  cannot  be  vitrified,  and  some  sections 
of  road  with  2-in.  cubes  of  this  material  were  tried. 
It  was  found,  however,  that  they  were  not  tough 
enough  to  stand  up  under  traffic. 


Business  Announcement.— As  letters  and  samples 
still  continue  to  be  sent  to  their  old  premises,  Mr. 
D.  B.  Butler,  the  principal,  asks  us  to  state  that  the 
address  of  the  Poitland  Cement  Testing  Works  and 
Chemical  Laboratories  is  now  6  Earl-street,  West- 
minster, S.W. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(Contributed.) 
Can  the  action  of  the  Northampton  Town  Couticil 
be  called  altogether  patriotic  when,  ait  a  recent  meetr 
ing,  in  .spite  of  protest,  they  agreed  to  charge  a  rent 
of  .£1  5s.  a  week  to  the  military  authorities  for  the 
use  of  the  Grand  Stand  on  the  racecourse  as  a  hos- 
pital for  wounded  soldiers  ?  If  this  council  really 
rei->re.sent  the  wi.slies  of  the  ratepayers,  does  it  not 
seem  almost  in<;redil)le  that  they  should  so  little 
appreciate  what  we  o« e  tt)  the  men  who  are  fighting 
for  us  ? 

•  •  •  • 

Is  it  not  significant  of  the  popularity  of  bi'ick  roads 
in  the  United  States  when  a  pamphlet  of  some  forty 
jiages  dealing  with  their  cdiistruction  is  issued  by 
tho  Government  highways  department  of  that 
country  ?  But  although  such  pavements  may  be  of 
practical  value  in  .\merica.  are  they  of  any  use  in  this 
country  where  other  and  apparently  better  materials 
are  avail.able  ?  Can  we  not,  however,  gain  consider- 
able knowledge  from  studying  what  is  being  done  in 
other  cou.iilries  with  regard  to  this  important  ques- 
tion of  the  construction  of  good  roads  ? 

•  •  •  • 

Will  the  Thames  estuary  beoome  so  pure  that  some 
day  siihiion  will  return  to  it  ?  Is  there  not  now  a 
gleam  of  hope  in  this  direction  when  we  read  in  a 
Surrey  contemporary  that  lamperns,  or  "  nine  eyes," 
fish  that  have  the  same  habit  as  the  salmon,  have 
rei-t-ntly  been  taken  at  Teddington  ?  In  view  of  the 
statement  of  the  writer  of  the  article  that,  "  should 
the  present  r^n  of  lamperns  have  made  the  journey 
from  the  ocean,  their  pr6.sence  at  Teddingt«n  is 
further  te.stiinony  to  tho  increasing  purity  of  the 
water  below  London  Bridge,"  is  there  not  a  possi- 
bility that  we  may  go  back  to  the  time  when  salmon 
were  so  plentiful  in  the  Thames  that  apprentices 
used  to  object  to  having  to  eat  it  more  than  twice  a 
week  ? 

•  •  •  • 

Is  not  the  American  proposal  to  construct  reinforced 
concrete  streets  with  a  large  hollow  space  under- 
neath extending  from  building  to  building  rather  a 
novel  one  ?  Would  it  not  settle  the  question  of  sub- 
ways under  streets  for  gas  and  water  pipes,  electric 
cables,  and  so  fiorth,  if  .such  streets  coidd  be  con- 
structed, and  is  there  any  engineering  difficulty 
which  stands  in  the  way  of  tiuch  a  system  of  con- 
struction ?  . 

■  •  .      ,   •  • 

Why  is  it  lliat  huts  for  soldiers,  or  teuijxjrary  oHices 
foi-  the  Government,  are  not  con.structed  in  the  open 
space  in  Trafalgar-square— which  appears  to  be  most 
suitable  for  the  purpo.se  ?  Is  it  because  this  ground 
is  sacred  to  tlie  spouter  and  agitator,  and  is  con- 
sidered to  \>e  more  valuable  in  times  of  war  for  this 
purpose  than  as  a  means  of  finding  shelter  for  our 
soldiers  ? 

•  •  *  » 

Will  there  not  some  day  be  a  boom  in  house  refuse 
v\hen  we  see  how  many  people  are  now  urging  that 
there  is  money  to  be  made  out  of  the  dustbin  ?  Are 
there  not  individuals  and  companies  now  "  on  the 
waiTiath  "  in  connection  with  the  utilisation  of  this 
waste  product,  either  as  fuel  or  manure,  and  by  the 
recovery  from  it  of  valuable  metals,  bottles,  glass, 
paper,  &c.  ?  Will  the  Government,  however,  be'  wise 
enough  to  let  companies  be  formed  for  the  purpose 
during  the  war.'or  will  it  be  left  to  German  financiers 
to  step  in  after  the  war  and  make  their  pile  ? 
»  #  *  • 

Do  ue  not  often  read  of  surprising  events  whicli 
occur  in  .America  ?  Is  there  not  a  case  in,  point  in 
the  report  of  an  expeffience  of.  Mr.  Andrew  F. 
Macallum.  the  Water  Commissioner' of  Ottawa,  of  an 
asphalt  concrete  pavement  of  1  in  31,  on  which,  he 
says,  the  wagons  geiierally  came  down  first  dragging 
the  tiorses  after  them  ?  Was  not  this  putting  the 
cart   brfore  the  hor.se  in  a  very  decided  fashion  ? 

•  «  *  • 

Is  it  quite  fair  of  the  writer  of  a  letter  in  the 
correspondence  columns  of  a  contemporary  to  sug- 
gest that  the  large  niunber  of  surve.vors  who  are  now- 
seeking  commissions  in  the  new  Roadmakers'  Corps 
^hlllll(l  have  offered  themselves  before,  for  military 
.-ervice,  if  of  military  age  ?  Is  it  not  more  thaii 
possible  that  most  of  those  applicants  are  beyond  the 
niilitary  age,  or  have  already  applied  and  have  been 
dis^pialified  for  variou-s  reasons  ? 


524 


THE   SURVEYOR  AND   MUNICIPAL 


Dece.mbeji 


1916. 


Clinker  Mexphalte  Roads  and  Disposal  of  Refuse 
Destructor  Clinker  at  Abertillery. 

By  LIONEL  D.  LEWIS,  Engineer  and  Surveyor  to  the  Abertillery  Urban  District  Council. 


With  the  universal  cry  for  eeonoruy  there  id  a  danger 
of  a  municipal  engineer  being  taken  along  with  the 
current  of  public,  opinion,  and  so  ruthlessly  cutting 
down  his  estimates  as  to  result,  in  the  near  future,  in 
only  bringing  about  a  much  greater  expenditure  in 
order  to  make  good  the  inevitable  outcome  of  adopting 
so  short-sighted  a  policy.  In  no  branoli  of  municipal 
work  is  this  more  evidenced  to-day  than  in  road  main- 
tenance. It  is  easy  to  trace  the  policy  of  the  authority 
which,  after  the  outbreak  of  war,  substantially  reduced 
its  exjjenditure  on  roads,  and  which  by  to-day  cannot, 
if  .so  desired,  expend  the  additional  money  necessary 
to  arrest  the  disastrous  effects,  owing  to  the  great 
shortage  of  labour. 

The  true  economy  to  l>e  practised  by  any  profession 
responsible  for  the  spending  of  the  national  wealth 
is  tlie  one  that  \\ill  not  sacrifice  efficieniy,  for  the 
future  of  this  country  will  demand  evea  better  and 
more  modem  equipment  in  all  branches. 

With  the  great  volume  of  trafHc  which  is  being 
liverted  from  tlie  railways  to  our  roads,  with  the 
imiietus  given  by  the  development  of  the  steam,  petrol 
and  electric  motor  vehicle,  I  begin  to  wonder  how  we 
are  going  to  reconcile  this  state  of  affairs  with  reduc- 
tion of  expenditv.re  and  consequent  starving  of  roads. 

It  seems  to  me  tliat  the  only  hope  of  success  in  the 
future  lies  in  our  being  prepared  to  drop  our  old 
methods  and  prejudices,  and  see  what  can  be  done  in 
the  direction  of  modernising  our  ways  and  ideas, 
which  revision  will  possibly  result  in  awakening  us 
to  our  local  resources  and,  at  the  same  time,  afford 
the  desired  financial  relief. 

Having  successfully  used  destructor  clinker  for 
.-several  purposes  in  road  and  street  work,  I  was 
attracted  by  the  very  striking  results  obtained  through 
the  use  of  clinker  Mexplialte  by  that  most  successful 
of  municipal  engineers,  Mr.  Lovegrove,  of  Hornsey. 
From  what  I  saw  during  an  inspection  of  his  roads  I 
determined  to  follow  his  example,  and  as  surveyor  of 
one  of  the  first  districts  to  carry  out  the  process  I  am 
anxious  to  point  oiit  the  residts  of  our  work. 

At  Abertillery  I  decided  to  lay  down  several  sections 
of  the  main  road  through  the  district  with  a  single 
coat  or  carpei  of  clinker  Mexplialte,  IJ  in.  thick  when 
(consolidated,  and  also  to  surface  a  street,  over  which 
all  the  j-oods  traffic  of  the  district  passes,  it  being  the 
only  approacli  to  the  railway  company's  goods  yard. 

The  roads  treated  are  as  follows:  — 

Oak-street,  Aljertillery :  1,485  super,  yd.s.,  with  a 
carriageway  16  ft.  10  in.  wide,  carrying  an  average  of 
054  tons  of'  traffic  per  day,  on  motor  lorries  and  horse 
wagons,  from  the  railway  company's  goods  station. 

»Bridge-street,  Six  Bells:  798  super,  yds.;  width  of 
carriageway,  20  ft.  4  in. ' 

•Aberbeeg-road :  2,153  super,  yds.;  width  of  carriage- 
way 19  ft.  2  in. 

*Llanhilleth-road :  1,970  super,  yds.;  width  of  car- 
riaseway,  17  ft.  4  in. 

These  roads  were  laid  down  between  July  and 
September,  and  are  giving  excellent  results.  The 
Oak-street  test  is  a  very  striking  testimony  to  the  suc- 
cessi  of  the  process,  for,  owing  to  the  very  hilly  nature 
of  the  district,  the  heavy  lorry  horses  liave  shoes  with 
large  caulks  to  give  them  a  foothold,  and  it  was  found 
that  in  the  hot  weather  the  surface  of  the  road  was 
marked  in  consequence,  but  the  impressions'  dis- 
appeared bv  the  following  morning.  I  might  also 
state  that  tlie  use  of  frost  nails  has  in  no  wiy  damaged 
file  surface  of  the  road. 

The  outstanding  advantages  of  clinker  Mexphalte 
are:  — 

(1)  A  definite  and  profitable  use  for  your  refuse 
destructor  clinker,  80  per  cent  to  85  per  cent  being  used 
in  the  process. 

(2i  The  provision  of  a  first-clas.s  road  suriace,  tiu- 
cost  beinff  at  least  not  higher  than  tar-macidrm. 

(3)  Carpeting  li  in.  thick  covers  16  super,  yds.  per 
tonj  as  against  6  yds.  per  ton  for  a  full  coat  of  tir- 
macadam. 

(4)  The  annual  cost  of  tar-painting  is  saved. 

(5)  The  carpeting  can  be  laid  on  an  old  macadam- 
surfaced  road,  and  any  depressions  made  up  witii  a 
coarser  clinker   Mexphalte  bindgr.  

•  These  are  different  sections  of  the  main  district  road  carrying  a 
throngh  trafBc  of  548  tons  per  day. 


To  me  the  most  striking  feature  is  that,  at  a  greatly 
reduced  cost,  we  are  providing  a  road  more  iikely  ix) 
withstand  the  wear  and  tear  of  vehicular  traffic.  To 
illustrate  wliat  I-  mean  I  can  only  lilien  the  present 
Diethod  of  laying  expensive  concrete  foundations  to 
roads  to  the  action  of  a  cricketer  who,  being  about  to 
take  a  catch,  liolds  his  hands  as  rigidly  as  possible, 
instead  of  taking  the  ball  while  withdrawing  them 
and  thus  minimising  the  force  of  the  coirpact. 

Proof  of  this  is  to  be  found  on  examination  of  the 
shattered  state  of  the  concrete  road  foundations,  which 
condition  indicates  to  me  the  need  of  a  more  springy 
road,  that,  although  built  on  a  much  lighter  and  less 
costly  specification,  wears  l>etter  owing  to  the  amount 
of  resilience  in  receiving  the  pounding  of  heavy 
vehicles. 

'  During  the  summer  I  was  particularly  .struck  with 
the  resilient  properties  of  the  clinker  Mexphalte,  and 
l)elieve  that  time  will  reveal  that  this  type  of  road  will 
be  found  to  outla.st  the  more  costly  methods  of  road 
construction  adopted  to  withstand  heavy  traffic. 

I  am  not  suggesting  that  the  methods  of  the  manu- 
facture and  laying  of  this  material  can  be  adopted  at 
random,  for  these  matters  call  for  carefid  considera- 
tion and  forethought.  I  believe  that  bituminous 
roads  would  be  in  a  more  advanced  state  in  tliis 
country  to-day  if  it  were  fully  realised  that  the  manu- 
facture and  treatment  must,  of  necessity,  iiivolve  some 
little  technical  study.  It  is  net  for  me,  in  this  article, 
to  go  into  details  as  to  the  practice  to  follow,  but  I 
would  strongly  advise  any  engineer  who  wants  a  profit- 
able outlet  for  his  destructor  clinker,  and  intends  to 
take  up  this  work,  to  act  strictly  on  the  instructions  of 
the  patentee  and  licensees  of  the  process,  for  success 
depends  upon  working  to  a  definite  specification, 
arrived  at  after  laboratorial  tests  of  the  clinker,  which 
naturally  varies  in  each  town. 

The  Highways  Construction  Company,  who  ate  the 
licensees  of  the  process  under  the  patented  rights  of 
Mr.  Lovegrove,  acted  as  adviseis  to  mj'  council,  who 
were  granted  a  sub-licence.  By  this  arrangement  the 
council  were  enabled  to  utilise  their  own  workmen, 
both  in  the  laying  of  the  material  and  its  manufacture 
at  the  destriictor.  Having  an  abundance  of  steam 
and  engine  power  at  the  destructor,  the  grinding, 
screening,  and  mixing  plants  were  provided  by  the 
Highways  Construction  Company,  and  the  coimcil 
erected  a  permanent  dryer. 

The  Highways  Construction  Company  were  repre- 
sented in  the  district  by  Mr.  A.  W.  Keep  as  supervisor, 
with  a  skilled  spreader  on  the  roads,  and  a  practical 
manufactuier  at  the  destnictor  under  the  direction  of 
Mr,  Lovatt,  the  manager  of  the  company,  who  set  the 
specification  and  provided  the  laboratorial  check  on  the 
material.  My  authority  is  very  pleased  with  the  work, 
and  I  a-!u  now  taking  steps  to  purchase  machinery  in 
readiness  for  next  season,  when  I  hope  to  manufac- 
ture the  matertal  ourselves  and  continue  tlie  work. 

At  a  later  date  I  intend  to  submit  som^  photographs 
of  the  roads  treated,  togethei-  with  additional  infor- 
mation. 

In  conclusion,  I  may  add  that  as  a  proof  of  the 
uses  to  which  destructor  clinker  can  be  put,  I  have 
now  in  Oak-street,  previously  referred  to,  a  thorough- 
fare made  up  entirely  of  clinker  products— viz.  :  — 

Kerl^ing  of  clinker  concrete. 

Footpaths  of  clinker  paving  flags  and  tarred  clinker 
rp.spectively. 

'Carria<?ew:iy  of  clinker  Mexphalte,  no  channel  stones 
being  required,  as  the  carpet  is  laid  right  up  to  the 
kerb. 


Junior     Institution     of     Engineers.— Mr.     F.     W. 

Lanchester,  m.inst.c.e.,  will  deliver  his  presidential 
address  on  Monday  next  at  the  Lecture  Hall  of  the 
Institution,  of  Electrical  Engineers,  Victoria-embank- 
ment. The  retiring  president,  Hon.  the  jMarquis  of 
Graham,  will  take  the  chair  at  8  p.m.  ;  will  present 
the  institution  awards,  for  the  thirty-fifth  session,  to 
London  recipients ;  will  present  the  retiring  secretaiy, 
I\Ir.  A.  Clifiord  Swales,  with  a  cheque  as  first  portion 
of  the  Testimonial  Fund  now  being  subscribed  in  appr^ 
ciation  of  his  past  sendees ;  and  will  induct  his 
successor  into  the  presidential  chair. 
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CONCRETE  ROADS. 

To  the   Editor   of   The  Subveyor. 

Sir, — I  have  read  witli  much  interest  the  notes  and 
oorrespondenfe  regarding  concrete  roads  which  have 
recently  appeared  in  your  journal.  Having  had  con- 
siderable experience  of  this  class  of  road  over  a 
lengthy  i)eriod,  I  would  just  urge  a  word  of  caution 
in  regard  to  concrete  roads,  especially  those  subjected 
to  heavy  traffic. 

.'V  portion  of  a  road  carrying  heavy  traffic  was 
.selected  for  testing  jjurposes  seven  years  ago.  It  was 
laid  with  concrete  in  a  most  careful  and  substantial 
manner,  and  remained  in  good  condition  for  about 
four  years.  The  surface  then  began  to  show  signs 
of  wear,  and,  in  the  course  of  the  following  year,  it 
became  badly  corrugated,  and  patching  had  to  be  re- 
sorted to.  This  is  an  expensive  process,  as  traffic 
must  be  kept  off  for  ten  to  fourteen  days  to  allow  the 
cement  time  to  harden  properly.  The  watching  of  a 
small  patch,  therefore,  adds  very  materially  to  the 
cost  of  repair,  and,  in  addition,  the  traffic  is  put  to 
some  inconvenience.  , 

It  is  impossible  to  avoid  the  breaking  up  of  public 
streets  from  time  to  time  in  order  to  repair,  alter  or 
renew  drains,  water  and  gas  pipes,  &c.,  and  each  time 
thio  is  done  the  process  of  watching  has  to  be  re- 
newed while  the  cement  patch  hardens  over  the 
reinstatement.  Where  the  reinstatement  is  not 
carried  put  by  the  council's  employees  it  will  probably 
be  necessary  to  keep  an  inspector  on  the  work  to  see 
that  the  cement  as  restored  is  as  good  as  that  taken 
up.  This  means  further  expense,  and  the  joints  left 
are  sure  to  be  a  source  of  weakness.  Granite  sett 
paving  was  laid  alongside  the  -stretch  of  concrete  I 
refer  to,  and  it  is  likely  to  have  a  life  at  least  four 
times  that  of  the  concrete. 

I  have  also  laid  many  street-s  with  concrete  where 
the  trafl&c  is  light,  and  these  bave  remained  in  excel- 
lent order  after  twelve  years'  wear,  and  are  not  likely 
to  require  renewal  for  at  least  another  twelve  years. 
Any  openings  for  pipe  repairs,  however,  have  proved 
just  as  expensive  to  repair  as  in  the  case  of  the  heavy- 
trafficked  road. 

Concrete  is  an  excellent  paving  material  in  many 
respects,  but  after  long  and  careful  trial  I  have 
abandoned  its  u.se  in  favour  of  tar-macadam,  which 
'^ costs  about  the  same  and  is  easily  repaired.  Until 
the  difficulty  in  repairing  can  be  got  over  I  do  not 


think  that  eoueiete  will  be  largely  adopted  for  street 
paving,  iuid  it  certainly  will  not  satisfactorily  stand 
lieavy  trafiic. — Yours,  &c., 

CONrRETOH. 

December  5,  1916. 

REGULATION  OF  PEDESTRIAN  TRAFFIC. 

To  l/ie  Ed\ior  of  Ths  Surveyor. 

Sir, — I  regret  that  1  do  not  agree  with  the  writer 
of  "  Things  One  Would  Like  to  Know  "  in  the  sug- 
gestion he  makes  in  your  last  issue  that  the  police 
regulations  as  to  pedeistriaiiis  keeping  "  to  the  right  " 
should  be  altered  to  read  "  to  the  left." 

I  have  to  offer  a  simple  isolution  of  1o  per.  cent  ol 
the  difficulties  of  darkened  streets  which  I  venture 
to  think  is  well  worth  a  trial. 

It  merely  involves  a  small  extension  of  the  pede.s- 
trian's  present  rule  of  the  road,  "  keep  to  the  right," 
and  my  ouggestion  of  this  rule  as  ex'tended  is  as 
follows — viz.:  — 

Kcei^  to  the  right  and  the  rUjht-hand  footway  of  what- 
ever street  you  are  walking  in.  ■ 

Put  shortly,  it  niiyht  read  thus,  "  walk  on  the 
right-hand  footway."  Some  advantages  woukl  lie  as 
follows:  — 

(1)  You  have  always  a  means  of  guidance  in  the 
wall  or  riiiling  immediately  on  your  right. 

(2)  You  avoid  all  lamp-posts,  tramway  istandards, 
paul  stones,  section  boxes,  letter  boxes,  and  other 
ol)structions  set  on  the  edge  of  the  kerb. 

(.3)  The  stream  of  jiedestrian  traffic  being  in  all  one 
direction  on  each  -footway,  (uiy  chance  of  collision 
with  pedestrians  .proceeding  in  the  opposite  direction 
is  impossible. 

(4)  An  "  up  line  "  and  a  "  down  line  "  is  provided 
for  all  pedestrian  traffic  in  place  of  the  present 
higgledy-piggledy  arrangement. 

(5)  Yo\i  may  select  your  own  time  to  pass  on  the 
outer  or  left  side  any  slower-going  pedestrians  in 
front  of  you  instead  of  having,  as  at  present,  to  dodge 
opposing  traffic  at  the  exact  moment  of  nie'eting  it. 

(6)  The  proposal  is  absolutely  effective  for  all 
through-going  traffic,  but  a  certain  allowance  must 
l>e  made  tor  short-distance  traffic,  such  as  in  making 
calls,  shopping,  &c.,  at  points  in  close  proximity  to 
each  other  on.  the  same  side  of  the  street,  Init  as 
shops  are  now  closed  early  this  latter  objection  -is 
not  serious. 

I  can  adduce  other  advantages,  but  have  already 
given  sufficient  to  prove  the  utility  of  the  idea. 

Authorities  should,  in  my  oipinion,  be  urged  to 
■adopt  this  simple  expedient,  and  put  it  in  force  after 
nightfall   without  delay. — Yours,  &c., 

ABERD0>f. 

December  4    191G. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Bedwelltv  U.D.C— It  has  been  agreed  that  the 
erection  of  a  viaduct  from  Bargoed  to  Aberbargoed 
should  be  included  in  the  list  of  works  to  be  carried 
out  after  the  war,  and  that  a  sum  of  £50,000  be 
assigned  as  the  council's  proportion  of  the  cost. 

Hull  T.C. — The  post-war  schemes  include  the  con- 
struction of  a  new  road  firom  Spring  Bank  West  to 
Springhead  and  Willerhy;  a  new  road  from  Chanter- 
land.s-avenue  to  C'nl.tinghani-road :  the  widening  of 
Hessle-road  and  Hedon-road ;  and  ^schemes  of  road 
repair  in  wood  and  macadam. 


Bell  Filters  at  Macclesfield. — The  inauguration  took 
plac«  recently  of  new  mechanical  filters  which  have 
been  installed  at  the  Macclesfield  Corporation  water- 
works by  Messrs.  Bell  Bi-others,  Ravensthorpe,  Yorks. 
The  plant,  which  has  been  erected  under  the  super- 
vision of  Mr.  S.  C.  Baggott,  the  borough  surveyor  and 
water  engineer,  consists  of  a  batteiy  of  four  filters, 
each  8  ft.  in  diameter  by  6  ft.  high.  Each  filter  is 
capabh;  of  filtering  (J, 250  gallons  per  hour,  thus  giving 
a  total  filtering  cajiacity  of  600,000  gallons  per  twenty- 
four  hours.  Bell  filters  have  been  installed  in  many 
towns,  including  Bolton  (two),  Dunoon,  in  Scotland 
(four),  Edinburgh,  Gloucester,  Hudderslield,  Shrews- 
bury, Sheffield,  Bu.vton,  and  Stockport.  The  instal- 
lation at  the  last-jianied  place  is  one  of  the  latest,  and 
is  fitted  at  the  new  Kinderscout  waterworks.  The 
batteiy  of  filters  there  is  filtering  4,800,000  gallons 
per  day. 
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Sanitation  witli  the  Britisli  Expeditionary  Force 

in   France.* 

By    N.     W.     HOSKINS. 


Thert'  i-  im  iloiilil  lliat,  brloip  this  war  Ihc  ques- 
tion of  sanitary  awangejiieiits  for, an  army  in  tlie  flekl 
had  l>een  very  )im<.-li  riegleoted. 

It  is  a  faict  .not  seuerally  known  tliat  in  iornivr 
oainpaigns  the  n,uiiibeT  of  men  who  have  died  from 
disease  has  greatly  exceeded  the  numbei-  who  have 
died  as  a  resiilt  of  tlie  enemy's  wounds.  During  a 
period  of  the  South  Afrit'an  War  we  lost  in  deatlis 
from  wounds  6,965  N.C.O.'.s  and  men,  whereas  13,590 
died  from  disease  and  72.551  were  invalided  hank  to 


Fui.  1.— (Sanitary    Obganisaiion 
IN  THE  Field. 


Army. 
OF      AN      ArMV 


Enyhuid.  Fod-  every  soldier  admitted  to  hospital  for 
wounds,  seventeen  were  admitted  for  disease. 

In  times  of  peace,  when  the  sanitary  arrangements 
lor  barracli-s  and  camps  are  in  the  liands  ol  con- 
tractors, there  is  little  need  for  more  than  the  regi- 
mental sanitary  fatigue  men,  and  it  was  not  until  we 
liad  sent  an  Expeditiomiry  Foi-ce  to  France  and  con- 
ditions became  abnormal  that  the  tirue  value  of 
qualified  sanitary  men  became  apparent. 

Before  going    into    the    details    of    sanitary    woik 


Fig.  2. — Plan    of    Typical   Fakmhouse. 

carried  out  in  France,  it  will  not  be  out  of  place  if  I 
describe  the  (sauitary  organisation  of  an  army  in  the 
field.    (Fig.  1.) 

iThe  Field  iService  Regulations  state  that  "  the  com- 
mander of  every  unit  or  formation  is  responsible  for 
the  sanitary  condition  of  the  quarters  or  localities 
occupied  by  his  command  and  for  taking  all  measures 
necessary  far  the  preservation  of  the  healtli  of  those 
men  under  him.  He  is  also  responsible  for  seeing 
tliat  each  officer  and  soldier  observes  all  sanitary 
orders  and  for  the  good  order  and  cleanliness  of  that 
portion  of  a  quarter  or  locality  under  his  charge, 
irresjiective  of  the  period  for  which  it  may  he 
occupied." 

■  Paper  read  on  Weduesday  evening  at  a  meeting  of  the 
[ustitntion  of  Sanitary  Engineers. 


In  prartiee  it  is  llie  Medical  Ufticer  of  tlie  unit  who 
is  in  charge  of  the  .sanita.ry  arrangements  and  is 
res|)onsible  to  the  Commanding  Officer. 

.At  the  head  of  the  medical  staff  of  a  division  is  the 
.\ssistaiit  Directoa-  of  Medical  Services  (A.D.M.S.). 
Tliere  is  a  Deputy  Assistant  Director  of  Medical 
Services  (D.A.D.M.S.),  Diviisional  Sanitary  Oflici'r 
a  111!  Sanitary  Section,  conisisting  of  twenty-five 
.M.C.O.'s  and  men.  It  is  this  section  that  carries  out 
Uif  supervisory  and  skilled  sanitary  work  for  tJie 
division.  These  sections  consist  of  specially  enlisted 
uien  with  eanitairy  qualifications  and  experience. 
.\ttached  to  these  sections  are  divisional  fatigue 
squads  of  men  who,  owing  to  some  physical  defect, 
are  unfit  for  work  in  the  trenches. 

Each  battalion  in  the  division  has  a  Medical  Officer 
(.\I.O.),  who  has  under  him  for  sanitary  duties  one 
X.C.O.  and  eight  men,  and  for  water  duties  one 
N.C.O.  and  four  men. 

At  this  point  I  might  mention  that  the  methods  of 
sanitation  given  in  thi.s  paper  are  those  recommended 
and  ca;rried  out  l)y  a  Divisional  Sanitary  Section 
(().('.  Captain  F.  S.  Carson,  m.b..  k.p.h.oxon., 
H,.\.iM.C.T.). 

BILLETS. 

The  billets  occupied  by  the  troops  in  France  con- 
sist of  .s.chools,  factories  and  private  houses  in  town 
areas,  and  barns,  farm  buildings  and  huts  in  the 
Country   districts.    During  the  hot  weather  the  men 
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Fiu.  3.— Sanitaey  Abrangements  for  a  Billet. 

slept  in  bivouacs,  the  billets  l)eing  reserved  for  wet 
weathai-  only. 

The.se  billets  are  frequently  inspected  l>y  men  of 
the  Divisional  fianitaxy  Sectiojt  to  see  that  they  are 
being  kept  in  a  clean  condition,  and  that  proper 
sanitary  arrangements  are  in  use. 

Alost  of  the  farm  buildings  are  built  on  much  the 
same  design,  and  are  interesting  in  so  far  as  they  are 
Imilt  on  very  insaiiitaiy  lines.     (Pig.  2.) 

The  fai'inhouse,  barns,  pig-sties  and  out-houses  are 
arranged  to  form  a  closed  square,  in  the  centre  of 
which  is  a  large  midden.  IThis  midden  is  supposed 
to  be  watertight,  and  is  full  of  maniue,  straw  and 
fold  water.  All  civilian  slop  and  suUage  water  is 
run  into  this,  and  the  whole  thing  is  emptied  once  a 
year  and  ploughed  into  the  land. 

The  privy,  M'hich  consists  of  a  wooden-box  seat  over 
a  brick  pit,  is  situated  in  one  corner  of  the  square, 
and  is  emptied  periodically,  the  contents  being  spread 
over  the  garden  land  adjoining  the  hoxise.  The  pump 
from  a  shallow  well  is  within  a  few  feet  of  midden 
and  privy. 

Strict  attention  has  to  be  paid  to  these  billets. 
l'ion|i,-  ar.'  fnil)idden  to  use  the  civilian  privies,  and 
wati  1    I-  ili;n\ii  only  from  approved  sources. 

Duiiiig  the  hot  weather  the  middens  present  con- 
.^iderable  ditficulty.  as  the  fresh  manure,  &c.,  afford 
au  excellent  lireeding-place  for  flies.  They  are  treated 
by  one  of  the  following  methods:  — 
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U)  Emptied  ami  CKUiiMit.-;  spi«id  on  Uiiui  and 
ploughe*!  in.  or.  if  tlif  plouirliing  season  is  uvor. heaped 
into  proner  middens  dtKi  yils.  front  biHet.  tjeated  witli 
chloride  of  lime  and  spiayi-d  with  5  per  cent  ciresol 
solution  (;J  flttid  oiin<^es  liquor  cresoli  saponatiis  fortis 
to  1  gallon  of  water). 

(2)  Covered  with  1  ft.  of  earth  and  treated  witli 
ehloride  of  lime  and  ire.sol  Siolution. 

(3)  Tidied  up,  covered  with  straw  and  tieatnl  with 
chloride  of  lime  and  « lesol  solution. 

In  all  cases  no  fresh  manure  is  placed  in  the  (lits 
after  treatment. 

Fre.*h  manure  from  staUh^s  and  horse  lines  i.s' carted 
daily  direct  to  farm  land  for  ploiighing  in.  or  built 
into  proper  middens,  as  above,  and  spKiyed  daily 
with  a  5  per  <-ent  oresol  solution  until  about  a  week 
old. 

THE    S.\NIT.\RV    AREA. 

As  soon  as  possible  after  the  arrival  of  troops  at 
the>  billets,  the  preparation  of  latriut's,  &c.,  is  pro- 
ceeded witli  to  prevent  fouling  of  the  site  by  casutd 
resort. 

The  latrines,  urinals,  and  othe'r  sanitary  arrange- 
ruent.s  are  made  at  the  rear  of  billets.    Thev  are  not 
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Fid.  4. — Di;iii'  Trkncii    Lathini:. 

indiscrimjnat«?ly  scattered  on  tlie  site,  but  are  con- 
fine<l  to  a  definite  part  of  it  which  is  called  the 
'•  .-anitaiy  area."  '  (Fig.  .'!.)  WJien  a  unit  vacates  a 
set  of  billets  these  areas  are  marked  fw  information 
of  imits  following. 

The  site  for  the  "  sanitary  area  "  is  always  tarefiiUy 
.selectetl  with  reference  to  water  supply,  kit<'he.iis. 
and  prevailing  winds,  and  it  is  made  as  far  as  is  con- 
veniently possible  from  biDets.  Disinfectants  are 
use<l  daily  in  this  area  to  keep  away  flies. 

FLIES. 

The  fly  question  is  one  of  the  utmost  importance, 
as  it  is  owing  in  great  part  to  these  pests  that  intes- 
tinal diseases  are  spread.  They  breed  best  in  fresh 
stable  manure,  and  have  a  great  liking  for  human 
excreta,  on  which  tlie>-  feed  on  every  possible  o<ca- 
sion.  It  is  owing  to  the  possibility  of  "  carriers  " 
that  flies  ar«  so  dangerfHis.  After  a  meal  off  human 
excreta  they  may  .settle  on  the  soldiers'  food.  They 
are  able  to  transfer  di.-^ase  germs  from  the  one  to 
the  other  by  three  methods.  The  germs  may  be 
entangled  in  the  legs  or  wings.  If  the  food  on  which 
the  fly  settles  is  solid  it  will  vomit  sufficient  liquid 
to  dissolve  the  food.  There  is  also  a  good  chance  of 
it  deiX)sitLng  infected  excreta  on  the  food,  as  it 
defsecates  every  few  minutes. 

For  this  it  will  be  seen  that  any  material  in  which 
flies  breed  and  all  excremental  matter,  refuse.  &c., 
must  be  dealt  with  and  disposed  of  as  soon  as  pos- 
sible, and  that  arrangements  be  made  to  keep  all 
food  covered. 

Ml  improvised  flyproof  food  safe  is  made  from  a 
wooden  ration  l^ox.  Square  openings  are.  cut  in  the 
sides,  over  which  are  fixed  pieces  of  perforated  tin 
from  biscuit  tins. 

DISPOSAL    OF    EXCRETA. 

The  method  for  disposing  of  the  excreta  and  tbe 
type  of  latrine  used  has  varied  consideraldy.  The 
matter  has  received  a  great  deal  of  attention,  and 
there  lias  been  a  steady  improvement  on  the  old 
methods. 


.Vs  the  system  eliosen  depends  mainly  upon  the 
amount  of  space  available  in  the  vicinity  of  billets. 
1  will  first  describe  the  inetlioilis  adopted  when  units 
are  iu  c.juntry  districts. 

COl-NTKV    DISTRH'TS. 

During  the  winter  of  1914-15  and  wet  weather  fol- 
lowing, the  long  and  <leeip  trench  latrine  (Fig.  4)  was 
in  general  use.  This  consists  of  a  trench  about  6  ft. 
long,  2  ft.  wi<.le,  and  4  ft.  to  14  ft.  deep,  over  wduch 
is  fixed  a  rough  pole  seat.  The  excreta  are  covered 
once  or  twice  a  dnv  with  pulverised  earth  or  <'hloride 
of  lime. 

.\s  warmer  wealln-i-  a|iproa,clieil  these  dee])  trenclie,- 
raiised  considerable  jiuisance  owing  to  the  uncovered 
i-xcreta  attraiCtini;  flies,  .and  foir  this  reason  the  short 
and  shallow  trench  latrine  Wiis  introduced:  with  this 
form  of  latrine  the  excreta  are  covered  with  pulver- 
ised earth  inumdiately  after  deposition,  and  they  are 
rapidly  broken  down  to  a  harmless  mould  by  tin' 
action  of  the  nitrifying  bacteria,  which  are  contained 
only  in  the  upper  layers  of  the  isoil.  The  latrine  con- 
sists of  a  number  of  trenches  3  ft.  long,  1  ft.  wide,  and 
1  ft.  G  in.  to  2  ft.  deep.  These  are  dug  2  ft.  6  in. 
apart  to  ,allow  of  a  ..second  set  being  dug  iu  between 
the  liiist  set.  The  excavated  earth  is  finely  pulverised 
and  iilaced  a.t  the  back  of  the  trenches,  together  with 
the  turf.  When  filled  within  6  in.  of  tine  surface  the 
trenches  are  lilted  in  and  the  turf  replaced.  These 
.■ire  used  at.  the  rate  of  ,'>  per  cent,  and  last  from  two 
to  three  <lays. 

From  a  theoretical  sanitary  point  of  view  tliis  is  an 
ideal  method  of  disposing  x>i  ]iuina.n  excreta,  but  it. 
was  soon  found  to  have  two  great  disadvantages.  If 
i>-   not  economical    as   regairds  grotind   space — after   a 


Kic.  .'). — Flv-prook   Di:kp   Trench    I.atrines. 

sliort  time  it  was  difficult  in  many  places  to  find 
unfolded  ground  near  the  billets  far  latrines. 

Another  disadvantage  is  that  it  is  difficult  to  get 
the  men  to  cover  their  excreta  with  earth,  although 
a  scoop  is  i>rovided  at  the  latrine  for  this  purpose 
.and  every  other  means  is  used  to  tnake  them. 

To  obviate  these  disadvantages  numerous  experi- 
ments were  carried  out  by  the  Sanitary  Section  and 
new  systems  were  l)rought  into  force.  For  country 
districts  an  improved  form  of  deep  trench  latrine 
was  introduced  (Fig.  5).  It  consists  of  a  deep  trench, 
wider  at  the  bottom  than  the  top,  over  which  are 
fixed  at  intei'vals  wooden-box  seats  with  covered 
openings  to  exclude  flies.  Tlie  covers  are  made  self- 
closing.  The  inter\'ening  spaces  between  the  boxes 
are  covered  with  pieces  of  wood.  On  the  front  inside 
of  the  box  a  piece  of  tin  is  fixed  to  guide  the  unavoid- 
able uriii6  into  the  trench. 

During  the  winter  months  these  are  kept  under 
cover  as  much  as  possible,  -and  light  movable  sheds 
are  made  by  the  regimental  Pioneers. 

The  seats  are  w-aslied  with  cresol  solution,  and 
chloride  of  lime  is  sprinkled  in  the  trench  daily,  and 
when  filled  within  a  foot  of  the  surface  the  trench  is 
tilled   up   with  earth. 

.\n.other  sy'stem  which  was  intidduceil  was  to  burn 
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the  excreta;   this  is  not,  however,  used  in  country 
districts  where  there  is  space  for  the  deep  trenches. 

DISPOSAL    OF    EXCRETA     IN    TOWNS,    ETC. 

In  town  areas  and  villages  the  bucket  system  of 
latrines  is  used,  the  fijeces  being  collected  daily  and 
buried  in  deep  pits  or  burnt  with  the  refuse  in 
specially  constructed  incinerators.  If  the  area  is 
large  the  faeces  are  collected  in  covered  barrels,  but 
generally  in  the  villages  it  is  arranged  for  the  incine- 
rators to  be  liuilt  conveniently  .close  to  latrine  sites. 


Fig.  6.— Open    Bucket    Latrine. 

The  latrines  are  arranged  to  serve  as  many  billets 
as  pos.^ible.  and  take  several  different  forms.  The 
open  bucket  latrine,  consisting  of  a  row  of  bucket.?  or 
bLseuit  tins  and  a  pole  seat  (Fig.  6],  is  the  simplest 
form,  and  is  used  only  as  ,a  temporary  arrangement 
until  other  materials  are  obtainable.  Strainers  (A) 
made  from  perforated  biscuit  tins  are  sometimes  used 
in  buckets  to  keep  the  excreta  separate  from  unavoid- 
able urine,  and  also  to  prevent  fouling  of  the  buckets. 
A  better  form  of  latrine  has  a  biscuit  tin  container 


fl 
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Fig.  7. — Box  Latrine. 
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covered  with  a  wooden-box  seat  and  fiy-proof  cover. 
(Fig.  7.) 

It  is  essential  during  the  winter  months  to  have 
these  latrines  constructed  lender  cover.  They  are 
placed  tmder  sheds  or  in  outbuildings,  or  light  sheds 
are  made  by  the  regimental  pioneers  or  Royal 
Engineers. 

If  it  is  intended  to  bury  the  excreta,  cresol  solution 
is  placed  in  the  buckets  after  emptying';  but  if  they 
are  to  be  burned,  straw  or  sawdust  is  used. 


Fig.  8.— Trench  Latrine. 

Urinal  buckets  or  tins  are  placed  near  the  latrines, 
the  urine  being  drained  into  covered  pits. 
urinals. 

If  sufficient  ground  is  found  in  tlie  vicinity  of 
billets,  soakage  urinals  are  constructed.  These  con- 
sist of  pits  about  4  ft.  deep  and  partly  filled  with 
burnt  tins,  bricks,  &c.  The  earth  is  then  thrown 
back  lightly,  leaving  a  groove  at  the  side  to  allow 
the  urine  to  drain  to  the  bottom  of  the  pit.    The  men 


urinate  into  biscuit  tins  fixed  at  a  convenient 
height,  perforated  at  the  bottom  to  allow  the  urine  to 
discharge  into  the  pit.  Night  urine  buckets  are 
placed  outside  each  billet  at  dusk  and  emptied  each 
morning  into  the  urine  pits. 

sanitation  in  the  trenches. 

In  trench  areas  there  are  special  difficulties  to  con- 
tend with  as  regards  latrines  and  tn-inals.  The  space 
is  very  limited,  and  there  is  much  greater  risk'  of 
nuisance. 

I  Ijelieve  that  in  the  early  stages  of  trench  war- 
fare it  was  the  custom  of  our  Tomndes  to  deposit 
their  excreta  in  the  tins  whicli  liad  contained  their 
ration  of  jam  or  bully  beef  and  throw  the  whole  lot 
oyer  the  parapet  into  the  German  lines.  TMs  worked 
very  well"  imtil  the  enemy  copied  the  idea,  and  it  was 
discontinued  by  a  .sort  of  mutual  agreement. 


S  ECEION  >E  LEVAT  lOK  . 

.  O  1  2  i  A-  Sp 

|r>S  i H \— 1 ► A  I  ♦• 

/cajc. 

Fig.  9. — Turf  Incinerator. 

It  is  necesary  tliat  trench  latrines  should  be  pro- 
tected from  the  enemy's  tire,  so  that  they  may  be 
used  at  all  times  with  safety.    (Fig.  8.) 

Buckets  or  Inscuit  tins  are  used,  cresol  being  placed 
in  the  receptacles  before  use.  The  contents  are 
emptied  and  buried  tehind  the  trenches  at  night. 

Wliere  practicable  the  deep  trench  latrine  with  fly- 
proof  covers  and  the  covered  soakage  urinal  are 
used. 

Refuse  from  trenches  is  collected  in  sacks  or  tins 
and  buried  behind  the  lines'. 

refuse  disposal. 
The  refuse  consists  of  jam  and  meat  tins,   paper, 
straw,   old  clothing,    and   waste   food.    All   refuse   is 
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Fig.  10. — Brick  Beehive  Incinerator. 

burned  in  an  incinexator,  and  any  remaining  after 
incineration  is  buried  in  deep  pits  and  covered  with 
2  ft.  of  earth.  It  is  more  general  now  to  dispense 
with  the  refuse  pit  as  there  is  a  great  temptation  to 
throw  food,  slops  and  vegetable  debris  in  them,, 
thereby  causing  nuisance.  It  is  often  tlie  practice  to 
use  the  burnt  tins  and  ash  for  making  paths  in 
muddy  places.  The  incinerators  are  invariably  built 
on  the  beehive  principle,  and  are  made  of  brick  or 
turf.    (Figs,  9  and  10.) 

(To  be  concluded.) 
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AND  COUNTY  ENGINEER. 
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Law  Notes. 

Edited    by    J.    B.    REIGNIEE    CONDER,    Solicitoi-  of   the    Supreme   Court. 


The  Editor  trill  6«  pleased  (o  answer  any  questions  affecting 
the  practice  of  enoineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Law  Editor," 
at  the  office  of  The  SiKvrvoK.  accompanied  by  the  writer's 
name  and  address.  bt,t  correspondents  who  do  not  wish  their 
names    to    be    published   should    also   furnish   a    "  nom    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  iic: 
distinctive  words  as  noma  de  plume.  The  letter  X,  com 
binations  such  as  X.Y-Z.,  and  words  such  as  "engineer" 
ond  "aurveycr,"  should  never  be  used. 


Building  By-laws  :  Additions  :  Exe.mpted  Build- 
ings :  Surface-water  Drainage. — "Bon  Accord" 
writes  :  Your  reply  in  The  Surveyor  o£  September 
29th  last  to  ray  query  (1)  regarding  plans  of  additions 
to  old  buildings  states  that  in  districts  in  whicli  sec.  23 
of  the  Public  Health  Acts  Amendment  Act,  1907,  is 
in  force  plans  could  be  called  foi-.  The  buildings  are 
now  completed,  but,  although  notice  to  submit  plans 
has  been  served,  plans  have  not  been  submitted.  What 
is  my  next  step?  (2)  t>ome  time  ago  1  hiid  out,  or 
made  up,  estate  roads  under  tlie  Private  Street  Works 
Act,  1892.  Surface-water  drains  only  were  laid — i.e., 
there  were  no  sewers  for  sewage.  The  drains  dis- 
charged into  a  9-in.  trunk  sewer  in  the  county  high- 
way, which  in  tuni  discharged  into  a  ditch  on  the 
opposite  side  of  tlie  county  road,  an  ancient  water- 
course running  between  private  lands.  The  water 
from  the  estate  roads,  pievious  to  the  roads  being  made 
up.  discharged  into  the  ditch  in  question  by  means  of 
gull}-  grates  connected  u])  to  a  drain  which  dischai'ged 
to  this  ditcii.  An  owner  of  [iroperty  lower  down  now 
complains,  and  threatens  an  action  for  damages  caused 
by  fl<«id  water  in  times  of  heavy  rains,  overflowing 
and  damaging  garden  produce.  I,  of  course,  contend, 
this  being  a  natural  wat<'rcourse  to  which  the  land — 
'.'■..  estate — would,  or  did,  drain,  together  with  water 
from  th(»  county  highway,  that  we  had  a  [lerfect  right 
tf>  connect  up  our  new  drains  to  it.  (.'J)  ^faiiy  ixn-soiis 
here  in  this  district  endeavtiur  to  evade-  our  by-laws 
by  erecting  at  the  rear  of  their  premises  stables,  sheds, 
&(•..  not  exceeding  6  ft.  in  height,  and  contend  that 
they  have  a  perfect  right  to  do  so.  There  is  no  men- 
tion of  such  exemption  in  our  by-laws.  I  should  much 
value  j'our  opinion  respecting  this  matter. 

(1)  Assnmiiii;  that  the  additions  involved  any  of  the  opera- 
tions specified  in  sec.  23  of  the  .Yet  of  1907.  and  that  that 
8ectif>n  is  in  force  in  tlic  <listrict,  notice  should  he  served 
upon  the  owner  under  t),v-l:iw  09  to  show  c.iuse  wliy  the 
work  should  not  he  removed,  altered,  or  pulled  dowii.  ('-) 
In  my  opinion  the  surface-water  drains  are  "sewers;"  see 
Ferrand  v.  IlaUas  Land  und  Building  Company  (67  J. P., 
,692);  and  the  council  are  entitled  to  discharge  water  from 
such  "sewers"  into  the  natural  watercourse:  see  Durrant 
V.  Brnnksnnte  Urban  Dintrirt  Cnuncil  (1897.  2  Ch.,  291).  (3) 
A  buildincr  is  not  exempt  from  the  operation  of  the  by-lawa 
merely  because  it  does  not  exceed  6  ft.  in  heitrht.  It  is 
possible,  however,  that  some  of  the  buildings  in  question 
may  fall  within  one  of  tlie  exemptions  specified  in  by-law  2 
or  by-law  3. 

Highway:  Materials  for  Repair,  —  "  Tri.x  " 
writes :  For  many  years  my  council  has  quarried  stones 
on  a  parish  common  and  used  them  for  road  repairs, 
both  in  the  parish  in  which  the  common  is  situated 
and  in  the  adjoining  parishes.  The  cf>mmon  is  one  on 
which  parishioners  can  cut  wood  (scrubby  oak,  &c.), 
bracken,  and  other  growth.  Stones  can,  of  course, 
be  taken  free  of  dues  or  royalty  for  use  of  roads 
within  the  parish,  but  can  they  be  so  taken  and  used 
a  few  yards  over  the  boundary,  actually  in  an  adjoin- 
ing parish  ?  If  not,  can  the  lord  of  the  manor  demand 
an  e.vcessive  price  per  yard  as  royalty?  (The  woi-d 
"excessive"  used  above  is  as  regards  comparative 
royalties  paid  in  other  parts  of  the  district  and 
county.)  Can  the  lord  of  the  manor  actually  fix  the 
royalty?  No  suitable  stone  can  be  procured  in  the 
locality  in  which  this  common  is  situated,  except  from 
the  estate  of  the  lord  of  the  manor.  What  is  the 
council's  position  in  this  matter? 

Under  sec.  51  of  the  Highway  Act,  1835.  the  council  can 
quarry  stones  on  the  common  and  use  them  for  the  repair 
of  the  roads  in  the  adjoining  parishee,  provided  (1)  suffi- 
cient material  cannot  lie  conveniently  had  in  the  latter. 
and  (2)  sufficient  is  left  for  the  use  of  the  roads  in  the 
parish  in  which  the  common  is  situated.  No  royalt-j-  is 
payable. 


Defective  Closets  :  Drain  and  Yard  Paving. — 
"  Electrii:  "  writes:  Five  houses  owned  by  A  in  an 
urban  district  are  at  present  provided  with  two  hand- 


piume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  sliould  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re -drawing  or  amendment.  Unless  these  conditions 
ire  complied  with  we  cannot  undertake  to  reply  to 
queries. 


flushed  closets,  whicli,  together  with  flu^  drain  from 
tiiem,  are  defective  and  causing  a  nuisance.  The 
gullies,  which  are  connected  with  the  drain  and  takes 
surface  water,  are  also  defective,  as  well  as  the  paving 
of  the  yard.  The  council  wish  to  serve  notice  on  the 
owner  to  provide  new  drain,  gullies,  two  water-closets, 
and  properly  paved  yards.  (1)  Can  the  council  servo 
notice  under  sec.  36  of  the  Public  Health  Act,  187.5, 
for  the  whole  of  this  work,  and,  failing  the  work  being 
done,  do  it  themselves  and  recover  cost?  (2)  The 
Public  Health  Amendment  Act,  1907,  being  in  force, 
would  separate  notice  have  to  be  served  under  sec.  25 
for  the  paving  of  the  yard?  (3)  Under  what  other 
section  could  council  proceed? 

(1  and  3)  Notice  to  provide  a  water-closet  for  each  house 
can  be  served  under  sec.  36  of  the  Public  Health  Act.  1875, 
and  notice  to  provide  a  new  drain  for  each  house  can  be 
served  under  sec.  23  of  that  Act.  If  the  notices  are  not 
complied  with  the  council  can  do  the  work  and  recover  the 
cost.     (2)  Y'es. 


Payments  to  Servant  ov  Local  Authoimtv  ox 
Military  Service. — "Fair  Play"  writes:  An  emiil.ivcr 
of  a  local  authority  joins  the  Army,  and,  uMrl4i-  \\u- 
resolutions  of  his  council,  he  is  allowwl  full  s;il,ii\ 
after  deducting  the  amount  of  tho  Army  pay,  but  not 
the  value  of  any  rations  or  other  allowances.  Sub- 
Sv^iuently,  his  council  pass  a  resolution  that  from  a 
certain  date  the  Army  pay  is  to  includte  separation 
allowance  made  by  tho  Government.  You  are 
requested  to  advise  in  the  circumstances  whether,  (o) 
the  council  has  the  right  to  vary  the  former  resolution, 
which  forms  the  basis  of  a  contract  between  emjdoyei- 
and  employee;  ('>)  an  emjjloyee  affected  in  consequen(<t 
of  the  passing  of  tho  secimd  resolution  has  a  right  of 
action  by  reason  of  his  pay  being  reduced.  The  amend- 
ing resolution  was  passed  jirior  to  the  passing  of  tho 
Local  Government  (Emergency)  Provisions  Act,  191(i. 

In  my  opinion  the  first  resolution  was  binding  onl,v  to  the 
extent  to  which  it  could  have  been  passed  if  the  Act  had 
been  in  force  at  the  time  — i.e.,  tor  the  payment  of  the 
salary  less  military  pay  and  allovmnccs.  I  think,  there- 
fore, that  the  authority  liad  power  to  vary  it  by  the  second 
resolutioih  and  that  the  employee  has  no  right  of  action. 


Extraordinary  Traffic. — "W.  A."  writes:  The 
owner  of  a  certain  works  in  this  district  has  sub- 
stituted for  about  si.\  horses  and  carts  a  steam  wagon 
of  5  tons  capacity  and  three  horses  and  carts  to  convey 
material  over  a  road  to  the  railway  station.  The 
material  has  been  conveyed  exclusively  by  horses  and 
carts  so  long  that  it  is  now  considered  "  ordinary 
traffic,"  but,  seeing  that  the  mode  of  conveyance  has 
been  changed,  can  the  owner  be  made  to  pay  for 
"extraordinary  traffic"  or  "excessive  weight,"  and 
if  so,  under  what  section  of  the  Highway.  Act? 

The  Question  whether  weight  is  "excessive"  or  traftic 
"extraordinary"  is  t^  be  determined  by  reference  to  the 
ordinar.v  traffic  on  the  road,  and  to  the  character  of  the 
road.  If  the  use  of  the  steam  wagon  substantially  increases 
the  burden  imposed  by  the  ordinary  traffic  on  the  road  it 
would  probably  be  held  to  be  "extraordinary  traflio,"  and 
in  that  event  ttie  council  could  recover,  under  sec.  23  of  the 
Highways  and  Locomotives  Amendment  Act,  1878,  sucti 
expenses  as  might  be  proved  to  have  been  incurred  iti  repair- 
ing the  road  by  reason  of  damage  arising  from  such  traffic. 


Alien  Contractors. — At  Wednesday's  meeting  of  the 
Liverpool  City  Council,  Mr.  Gates  asked  when  th<! 
Finance  Committee  would  obtain  a  report  from  tiu: 
town  clerk  giving  the  names  of  all  alien  directors  and 
shareholders  of  companies  on,  or  applying  to  be  put 
on.  the  corporation  list  of  contractors.  The  town  clerk 
said  there  were  about  a  hundred  such  firms,  and  he 
was  afraid  it  would  take  some  months  to  obtain  the 
infoi-mation  through  Somerset  House.  Mr.  Gates  said 
that  all  that  was  contemplated  by  tho  mover  and 
seconder  of  the  resolution  was  that  the  firms  them- 
selves-should  be  applied  to  for  the  information.  Purely 
British  companies  would  be  glad  to  give  the  infonna- 
tion.  He  wished  tho  infoi-mation  to  be  applied  to  this 
year's  list  of  tenders.  The  town  clerk  said  he  would 
adopt  Mr.  Gates's  suggestion,  but  the  inquiry  would 
have  to  be  done  very  carefully. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor  invites   the   co-operation  of   Scevbiok   readers  with  a  view   to  making  the  information  given  under  this 
head  aa  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  oi  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUIIDINCS. 

Barking  U.D.C. — The  council  have  reft:<rred  to  tin- 
Li  Inarv  Couniiittee  an  offer  by  the  Carnegie  United 
Kin-doni  Tru^t  to  make  a  grant  of  £6,000  for  the  pro- 
vision ol  li   iMililic  lilirary  l>uilding. 

HOUSING    AND    TOWN    PLANNING. 

Barking  U.D.C— It  has  been  decided  to  apply  1" 
tlie  Local  Government  Board  for  .anthority  to  prepare 
:i   town  iilnnning  scheme. 

South  Shields  R.D.C.— It  has  been  decided  to  piv- 
n-ed  with  tlie  town  |)lanniug  scheme  for  the  west  side 
of  the  distiict,  and  to  apply  for  authority  to  plan 
tile  reniaindei-  of  tlie  area  other  than  Hai-ton,  which 
is  included  in  tlie  joint  scheme  of  South  Shields  Cor- 
|i"raticin  and  tlic  rural  council. 

Woolwich  B.C.— Tlu'  borough  cngiaieer.  Mr.  .1. 
Sutcliffe,  lias  received  instructions  to  pmceed  with  the 
pi-i']iaration  of  a  town  jilanning  sclieiiie  as  opportunity 
offers. 

MOTOR  TRANSPORT. 

Gloucester  T.C.  I  lie  W.-ileii  l'niiiiiiitte<'  luive  passed 
a  i-.'eoiniue.ndation  for  the  puivhase  of  an  additional 
nintor  fire  engine. 

Islington  B.C.— It.  lias  bwn  agreed  to  purchase  a 
luotiii-  sweeping  iiiaeliine  for  C630. 

Walthamstow  U.D.C— Tt  has  been  agreed  to  pur- 
eliHse  a  motor  lawn  mower. 

Withernsea  U.D.C. — Quotations  are  being  obtained 
foi-   motor   (ire  engines. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Chelmsford  T.C— The  borough  engineer,  .Mr.  1'.  T. 
Harrison.  i-c]Jorted  that  he  obtained  a  sale  for  waste 
l>aper  collected  from  the  refuse,  the  first  consignment 
realising  £4  per  toii.on  rail  at  Chelmsford.  The  price 
had  now,  however,  dropped  to  £3  per  ton.  TJp  i,_,  the 
]irese.nt  time  he  had  been  unable  to  find  a  market  for 
old  tins. 

Helston  T.C. — II  Ims  been  agreed  to  purchase  a 
lioise  and  cart  and  clo  Iho  scavenging  by  direct  labour 
instead  of  lettiim   it.  by  tender. 

ROADS    AND    MATERIALS. 

Burnley  R.D.C — The  council  have  resolved  to 
approach  the  Government  for  permission  to  employ 
German  prisoners  of  war  for  the  purpose  of  com- 
pleting the  M'ork  now  in  hand  in  the  construction  of 
rural  roads  in  the  Pendle  Forest  district.— A  member 
said  Mr.  H.  Pritchard,  the  surveyor,  expressed  a  wish 
at  the  beginning  of  the  war  to  join  the  Colours.  The 
council  felt  they  could  not  spare  him.  Since  that 
time  the  whole  of  his  ofBce  staff  has  gone.  JNlr. 
Pritchard  has  now  expressed  a  wisli  to  join  the  new 
liattalion  of  road  makers  in  France,  but,  while  the 
council  would  have  'liked  him  to  go.  they  felt  that 
the  work  must  be  done  by  somebody,  and  there  was 
no  one  of  experience  left  who  could  take  his  place. 
The  council  decided  -Mr.  Pritchard  could  not  lie 
spared. 

Clare'  (Suffolk)  R.D.C— The  surveyor.  Mr.  T.  K. 
Sniitli,  and  three  roadmen  have  been  granted  permis- 
-ii'ii  to  join  the  road  making  contingent  in  France. 

Dover  T.C. — It  has  been  resolved  to  ask  the  Govern- 
uieiit  to  release  German  prisoners  for  work  on  the 
Dover  and  Folkestone  road,  and  also  iir  quarries. 

Eastbourne  T.C. — With  respect  to  the  poll  of  owners 
and  occupiers  of  preoiises  in  Deivonshire-place  on  the 
question  of  the  proposed  removal  of  trees,  it  was 
reported  that  the  result  was:  In  favour  of  removal, 
1.3;   against,  9;  no  replies  from  5. 

Erith  U.D.C — Schemes  of  road  repair  estunated  to 
cost  £3,(XHT  are  to  be  proceeded  with.  A  steam  roller, 
with  scarifier,  is  to  l>e  purchased  for  £622. 

Hexham  U.D.C. — It  has  been  decided  to  carry  out 
repairs  to  the  Hontley  and  Yarridge  road,  at  an  esti- 
mated cost  of  £1.602. 


Manchester    T.C. — The    Cleansing    Department    are 

appealing  to  householders  to  assist  them  in  snow 
removal  during  the  winter.  With  a  depleted  staff  it 
will  not  be  possible  to  deal  with  a  heavy  downfall  in 
the  customary  expeditious  manner.  Consequently 
attention  will  be  given  first  to  the  clearance  of  the 
main  roads,  and  the  footpaths  are  to  be  left  untjl  the 
more  important  work  is  done. 

Mutford  and  Lothingland  R.D.C. — The  council  have 
liassed  a  resolution  approving  the  decision  of  the  sur- 
veyor. Mr.  H.  Blewitt,  in  offering  his  services  for 
road  work  in  France.  The  council  also  agreed  to 
offer  tbcir  plant  to  the  War  Office. 

Newhaven  U.D.C— The  surveyor,  Mr.  C.  T.  Cooper, 
Ikis  be. '11  authorised  to  jiroceed  with  the  widening 
selieuie  in  C'liapel-st rect. 

Plympton  R.D.C— The  surveyor.  .Mr.  M.  Wickett. 
stated  that  every  roadman  in  the  council's  employ- 
ment had  volunteered  for  road  work  in  France,  sub- 
ject only  to  the  condition  tliat  he  ac'companied  them, 
anrl  he  asked  the  coniLcil's  permission  to  enter  upon 
the.se  duties.  The  neces.sary  permission  wa*  granted, 
the  utmost  satisfaction  being  expressed  at  the  spirit 
shown   liy   the  sur^'eyor  and  the  men. 

Stockbridge  R.D.C — The  council  have,  arranged  to 
lend  the  road  roller  to  tlie  county  authorities  when  it 
is  available  at  £1  9s.  3d.  per  day  for  the  first  five  days 
of  the  week  and  19s.  6d.  for  Saturday. 

Thurstonland  U.D.C— The  surveyor,  Jlr.  B.  Hirst, 
has  received  instructions  to  prepai-e  an  estimate  of  the 
cost   of   rejiairing  Top-o'-th'-Bank-road. 

Uckfield  R.D.C. — The  council  have  adopted  an 
e-tiiii.Ttc  of  eiO,680  for  the  niaintejiancc  of  the  roads 
fur  the  year  ending  March  31,  1918. 

Wanstead  U.D.C — It  has  been  agreed  to  make  an 
offer  of  a  suni  not  exceeding  £50  for  the  land  required 
for  a  i>roposed  road  improvement  at  the  corner  of 
Snareslirook-road._ 

Westmorland  CC— It  was  reported  that  £],I100  had 
been  s;ived  on  the  roads  during  the  last  ipiarter.  one 
reason  being  the  scarcity  of  labour.  Tlie  chairman  of 
tliH  Roads  Committee,  Mr.  G.  H.  Pattinson,  said  the 
eouiieil  were  sending  out  a  number  of  the  highway 
ofiicials  and  roadmen  from  Westnuudand  to  look  after 
the  military  roads  in  France,  and  could  do  witli  a 
liundred  German  prisoners  on  the  roads  in  the  county. 
He  thought  the  Germans  should  be  paid  7d.  a  day, 
which  was  the  sum  paid  to  Bi-itish  prisoners  of  war 
engaged  on  similar  work  in  German}'.  The  coun<'il 
adopted  a  resoluticni  urging  upon  the  Government  the 
desirability  of  using  prisoners  of  war  on  work  of 
national  impoi-tance,  such  as  the  repair  and  main- 
tenance of  the  main  highways. 

Westhampnett  R.D.C. — The  council  have  agreed  to 
join  with  the  .\dmiralty  and  the  War  Office  in  the 
work  of  restoring  Marine-road,  Selsey. 

West  Penwith  R.D.C— The  sui-veyor.  Mr.  C.  Noy, 
has  submitted  a  report  in  which  he  says:  "The 
highway  work  in  general,  almost  throughout  the  dis- 
trict, is  in  a  very  backward  state,  owing  to  the 
.scarcity  of  manual  and  team  labour.  It  means  that 
the  supply  of  material  will  be  reduced  40  per  cent 
Ihroughont  the  district,  and  that  the  manual  labour, 
which  consists  in  trimming  hedges  and  cleaning  water 
tables,  will  be  carried  well  into  March  before  com- 
pleted. Although  the  scarcity  of  manual  labour 
applies  to  tlie  whole  of  the  contractors,  the  scarcity 
of  team  labour  affects  tho'se  contractors  who  rely  on 
others  to  do  their  carting.  In  some  parts  of  the 
district  the  carting  was  done  almost  solely  by  the 
farmers  between  their  busy  seasons.  It  appears  that 
several  of  these  farmers  ha.ve  had  exemption  from 
military  service  by  reason  of  their  farming  occupa- 
tion. Consequently,  they  object  to  do  any  carting  or 
highway  work.  From  a  highway  point  of  view  this 
shortage  of  carting  is  serious."  The.  council  have  re- 
solved to  forward  the  report  to  the  local  tribunal  with 
a  view  to  their  placing  the  position  of  the  farmers 
before  the  military  authorities. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Belfast  T.C.— The  Minister  of  Munitions  has  written 
regretting  that  he  is  unable  to  grant  a  licence  to 
complete  the  construction   of   a    ferro-concrete  outlet 
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^ewer,  at  an  approximate  tot^il  cost  of  £63,697,  but 
expressing  his  willingness  to  permit  tJie  execution  of 
such  protoi-tive  woi'k  as  may  be  necessary. 

Chelmsford  T.C. — The  Joint  Sewerage  Committee 
presented  a  report  showing  that  the  loss  on  the  year's 
working  of  the  sewage  farm  was  £153.  It  was 
explained  that  40  acres  had  been  added  to  tlie  farm. 
The  labour  bill  was  heavy,  much  heavier  than  the 
ordinary  farm  of  the  same  acreage,  owing  to  tlie  fact 
that  so  much  water  had  to  be  dealt  wfth. 

Lambeth  B.C. — The  reconstruction  and  extension  of 
the  sewer  in  Woodland-road  is  to  be  carried  out  at 
an  estimated  cost  of  £3,37o. 

WATER,  CAS,   AND  ELECTRICITY. 

Belfast  T.C. — The  city  council  last  week  agreed  to 
the  proposal  of  the  TramAvays  and  Electricity  Com- 
mittee that  Sir  John  Snell  be  called  in  to  advise  as 
to  what  modifications,  if  any,  should  be  made  in  his 
report  of  August,  1914.  on  the  question  of  the  exten- 
sion of  the  electricity  undertaking,  with  a  view  to 
meeting  tlie  growing  demands  for  power. 

Birmingham  T.C. — Tlie  charges  for  electricity  and 
};as  su|iplied  by  the  corjioration  departments  are  to 
bo  once  more  raised,  in  the  case  i>f  the  former  by 
another  15  j>er  cent,  and  in  the  case  of  the  latter  by 
further  inrreases  of  4d.,  3d.,  2d.,  and  Id.  y^r  1,000 
cubic  feet. 

Dublin  T.C. — The  accounts  of  the  electricity  under- 
taking for  last  year  show  a  surplus  of  £8,840,  as 
against  £1,116  for  the  previous  year. 

Hull  T.C. — It  has  been  agreed  to  approach  the  Local 
(Ji-vt'iniment  Board  for  sanction  to  proceed  with  the 
water-cooling  installation  at  the  electricity  works,  this 
being    considered    necessai-j'  owing    to    the    increased 

MUtpUt. 

Pontefract  T.C. — The  council  have  raised  the  price 
iif  gas  from  3s.  7d.  to  4s.  per  1,000  cub.  ft.,  as  com- 
pared with  2s.   lid.  twelve  months  ago. 

Preston  T.C. — Works  of  shingling  are  to  be  carried 
out  at  th<<  nejv  Alston  rosen'oir  in  order  t^o  augment 
the  storage  capacity. 

Ripon  T.C. — The  Board  of  Trade  have  declined  to 
allow  tho  city  council  to  proceed  with  their  applica- 
tion for  a  Provisional  Order  for  the  supply  of  elec- 
tricity, but  at  a  special  me«^ting  on  Monday  last  a 
resolution  was  adopted  urging  the  board  to  rwonsidt'r 
thc-ir  decision. 

Tynemouth  T.C. — Negotiations- with  respect  to  way- 
leaves  ari'  progressing  in  connection  with  tho  scheme 
fnr  laying  a  supply  pipe,  and  constructing  a  reservoir 
fur  the  supply  of  Ashington  and  other  districts.  Tho 
wi.rk  itself  will  be  put  in  hand  as  soon  after  tho  war 
a>  practicable. 

Wimbledon  T.C. — The  town  council  are  '  seeking 
Parliamentary  powers  to  supply  electricity  to  Epsom 
and  Cuddington. 

Wrexham  T.C. — It  ha>  been  agreed  to  increase  by 
10  per  cent  the  charges  fur  electrical  current  as  from 
January  1st.  As  showing  the  almost  complete  dis- 
continuance of  street  lighting  in  the  borough,  only 
2-50  units  were  consumed  by  public  lamps  during 
October  last,  against  17. 8.50  in  the  corresponding  month 
•if  191-5.  In  the  same  period  private  lighting  decreased 
from  .30,248  units  to  22,803. 

MISCELLANEOUS. 

Middlesex  CO.— The  ...uncil  have.  apprr>v.d  of  the 
principle  of  the  decimal  system  as  applied  to  coinage 
and  weights  and  measures,  and  at  the  same  meeting 
it  was  stated  that  tho  County  Councils  Association 
liave  received  information  that  many  councils  have 
.■KJoptcd  a  similar  resolution. 

Scarborough  T.C.  —  The  borough  engineer,  Mr. 
H.  W.  Smith,  submitted  a  plan  for  an  additional  tier 
of  seats  for  the  South  Beacli  bathing  pool,  and  he  was 
authorised  to  cari-y  out  the  work  at  a  cost  not  exceed- 
ing 1;20<J. 

Sidmouth  U.D.C. — It  was  reported  that  the  sur- 
veyor to  the  Exmouth  Urban  District  Council,  Mr.  S. 
Hutton.  had  examined  the  damage  to  (he  esplanade, 
and  had  jirepared  levels.  The  matter  would  be  further 
di>^u-std  with  Mr.  Hutton  at  a  special  meeting,  and 
I  hat  gentleman,  it  was  stated,  would  also  advise  them 
in  regard  to  repairing  the  damage  to  the  sewer  outfall. 

Smethwick  T.C. — It  has  been  decided  to  pay  an 
additional  war  bonus  of  2s.  6d.  per  week  to  all  work- 
men over  twenty-ono  years  of  age,  and  a  bonus  of  £10 
per  an)nim  to  all  nianied  men  of  the  non-manual  staff 
in  receipt  of  salaries  not  exceeding  £155  per  annum, 


and  of  £5  per  annum  to  other  members  of  the  per- 
manent staff  within  the  same  limit  of  salary  who  are 
over  twenty-one  years  of  age,  the  extra  payments  to 
be  continued  during  tlie  war  and  for  three  months 
afterwards. 

Spenborough  U.D.C. — A  committee  has  been  asked 
to  report  on  the  provision  of  fire-extinguishing  appli- 
ances for  Cleckheaton. 


PERSONAL. 

Mr.  W.  H.  Faint,  Farnborough,  has  been  appointed 
assistant  in  the  Guildford  borough  surveyor's  office. 

Mr.  S.  P.  Andrews,  borough  surveyor  of  Faversham, 
has  been  released  by  the  town  counicil  for  road  service 
in  France. 

Jlr.  James  Duncan,  burgh  siwveyor  of  Ardrossan, 
lias  l>eeii  appointed  water  engineer  in  succession  to 
the.  late  Mr.  Anderson. 

Mr.  R.  E.  Riddle,  surveyor  to  the  Bellinghani  Rural 
District  Council,  has  vohiiiteered  for  road  service 
abroad  with  the  Royal  Engineers.  During  his  absence 
the  clerk,  "Mr.  Robert  Riddle,  will  act  as  surveyor. 

Mr.  B.  White,  assistant  surveyor  to  the  Bowland 
Rural  District  Council,  who  enlisted  shortly  after  the 
outbreak  of  war,  and  has  been  discharged  from  the 
Army  after  being  severely  injured,  has  been  rein- 
stated iu  his  position  by  the  council. 

Mr.  R.  Clarkson,  surveyor  to  tho  South  Sliields 
Rural  District  Couiicii.  has  been  granted  a  gratuity 
of  CIOO  to  cover  the  expense  of  extra  services  rendered 
iu  various  matters  during  the  last  two  years,  and  the 
council  have  also  agreed  to  pay  him  £1  X'cr  week 
extra  until  the  end  of  the  war  to  cover  the  increased 
cost  of  petrol. 

Mr.  A.  E.  Prescott,  borough  surveyor  of  Eastbourne, 
has  been  offered,  and,  with  the  sanction  of  the  town 
council,  has  accefRed,  a  post  as  Army  Roads  Officer, 
with  the  rank  of  Major  in  the  Royal  Engineers,  for 
work  in  France.  Mr.  Prescott  has  l>een  heartily  con- 
gratulated liy  the  town  council  upon  his  appoint- 
ment. 

Private  R.  .\.  AUback.  10th  Royal  Fusiliers,  eldest 
son  of  Mr.  W.  AUback.  the  popular  and  genial  chair- 
man of  Claridge's  Asphalte  Company,  Limited,  is 
lying  in  the  1st  Southern  General  Hospital.  Edgbas- 
ton.  suffering  from  compound  fracture  of  the  thigii 
and  other  injuries  received  in  some  of  the  recent 
fighting  on  the  Western  Front.  We  wish  him  a 
.speedy  recovery,  and  offer  o\ir  sympathy  to  his 
family.  

Dorking  Iirtian  District  Council  have  referred  to 
a  committee  the  question  of  the  appointment  of  a 
j^urveyor  in  succession  to  Mr.  W.  A.  Clegg,  recently 
appointed  to  Littlehampton. 

The  appointmeats  are  gazetted  of  Brevet  Lieutenant- 
Colonel  (temporary  Brigadier-General)  H.  O.  Mance, 
D.S.O..  H.E.,  to  be  Director  of  Railways,  Light  Rail- 
ways, and  Roads,  and  of  temporai-y  iMajor  (temporary 
Lii'utenant-Colonel)  A.  .S.  Collard,  R.E.,  to  be  Director 
"f  Inland  Waterways  and  Docks,  with  the  temporary 
rank  i>f   Brigadier-f Jencral  while  so  employed. 

OBITUARY. 

IVloNMOUIHSHTRE     CoTJNTY    StJRVEYOR. 

.Mr.  William  Tanjier,  surveyor  of  the  Monmouth- 
-hire  County  Council,  died  suddenly  at  the  offices  of 
the  county  council  on  Jlonday,  the  South  Wales  Daih/ 
Xrtcs  reports.  He  was  out  on  Sunday  night,  but  had 
not  been  in  the'  best  of  health  for  some  time.  When 
he  collapsed  in  the  office,  two  medical  men  who  were 
in  the  building  were  called  in,  but  they  could  only 
|ironounce  life  extinct.  I\Ir.  Tanner  resided  at  New- 
|iort,  and  was  a  bachelor.  He  was  a  native  of  New- 
)iort,  and  was  articled  to  Mr.  .\.  0.  Watkins.  On  the 
completion  of  his  articles  he  went  to  Leicester  for 
three  years,  but  left  there  in  ,1874  to  take  up  the 
|iosition  of  assistant  surveyor  under  the  Newport 
('or|ioratirin.  In  188.3  he  received  the  appointment  by 
the  Monmouthshire  Quarter  Sessions  of  county  .sur- 
veyor for  Monmouthshire,  when  there  were  114  appli- 
cations for  the  position.  Mr.  Tanner  had  designed  a 
larse  number  of  buildings,  including  the  county 
council  offices  at  Newport  and  the  Court  of  Quarter 
Sessions  at  ITsk.  He  was  a  member  of  tlie  Institu- 
tion of  Municipal  and  County  Engineers  and  the 
County  Surveyors'  Society,  and  a  Fellow  of  the  Sur- 
veyors' Institution. 
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CLAIM  FOR  EXTRAORDINARY  TRAFFIC. 


ACTION    BY   THE    BEVERLEY    RURAL    COUNCIL   FAILS. 

At  the  West  Riding  Assizes  last  week,  Mr.  .Justice 
Low  heard  an  action  by  the  Beverley  Rural  District 
Council,  who  claimed  £000  damages  from  F.  T. 
Walker,  contractoi',  Sheffield,  for  the  expense  of  re- 
pairing a  road  damaged  by  extraordinary  traffic. 

Mr.  W.  J.  Waugh,  K.c,  for  the  defendant,  said  that 
the  action  was  brought  under  a  statute  which  pro- 
vided that  wlieTe,  by  a  certificate  of  their  sui-veyor,  it 
appeared  to  an  authority  liable  to  repair  the  highway 
that,  having  regard  to  the  average  <'xp('iise  of  repaii'- 
ing  highways  in  tlie  neighbourhood,  oxti'aordinary 
expenses  had  been  incurred  by  exces>i\e  weight  or 
extraordinary  traffic,  the  authority  might  recover 
damages.  He  said  there  was  in  this  case  nothing  in 
the  nature  of  the  comparison  requii-ed  showing  that 
extraordinary  traffic  had  been  incurred. 

.Evidence  having  been  given  -by  the  surveyor  and 
the  chairman  of  the  Highways  Committee,  his  lordship 
said  the  initiation  of  proceedings  under  sec.  23  of  the 
Highways  and  Locomotives  (Amendment)  Act,  1878, 
de2:)ended  upon  the  highway  authority  coming  to  a 
certain  opinion  because  of  the  surveyor  liaving  cei-ti- 
fied  certain  facts.  In  this  case  the  surveyor's  certi- 
ficate was  in  a  somewhat  peculiar  and  quite  unusual 
form.  It  contained  no  reference  to  any  expense, 
average  or  otherwise,  of  repairing  highways  in  the 
neighbouiliooA,  and  nothing  more  appeai-ed  by  the 
resolutions  of  the  council  authorising  the  taking  of 
proceedings.  It  was  quite  clear  that  neither  the  sur- 
veyor nor  the  council  hacf  ever  considered  the  ques- 
tion as  to  what  was  the  average  expense  of  repairing 
highways  in  the  neighbourhood  ;  they  either  did  not 
know,  or  had  entirely  forgotten,  that  that  was  under 
the  statute  a  material  matter  for  their  <;onsideration. 
He  was  of  ojiinion  that  neither  had  the  condition  been 
applied,  nor  had  the  event  happened  which  alone  gave 
a  right  to  a  highway  authority  to  f>ut  this  litigation 
in  motion.  The  plaintiffs  had  failed  to  bring  them- 
selves within  the  terms  of  the  section,  which  was 
meant  by  Parliament  to  afford  pi'otection  both  to  the 
ratepayers  and  to  the  users  of  the  road  against  ill- 
considered  proceedings. 

Judgment  was  given  for  the  defendant  with  costs, 
and  stay  of  execution  was  granted  for  twenty-one  days. 


An  Exeter  War  Bonus. — At  their  last  meeting 
Exeter  City  adopted  a  recommendation  to  give  an  addi- 
tional war  bonus  of  2s.  Od.  per  week,  up  to  a  limit 
of  30s.,  to  the  men  employed  in  the  surveyor's  depart- 
ment. It  was  mentioned  that  the  bonus  represented 
£2,386  per  annum,  nearly  a  2d.   rate. 

"  Antiquated  "  Street  Lighting  at  Wells.— In  the 
course  of  the  last  meeting  of  the  Wells  Town  Council, 
Alderman  C.  Norton  presented  a  report  from  the 
Lighting  Committee  to  the  effect  tjiat  twelve  lamp 
standards,  with  lanterns  and  oil  lamps  complete,  had 
been  purchased,  and  would  be  jilaced  at  vai-ious  points 
during  the  course  of  the  next  few  days.  Alderman 
Norton,  explaining  the  reason  for  reverting  to  this 
"  antiquated  method  "  of  lighting,  said  the  committee 
demurred  at  the  gas  company's  suggestion  for  the  pay- 
ment of  £181  a  year  for  the  maintenance  and  inte- 
rest on  capital  for  the  existing  gas  standards,  and 
said  the  company  had  refused  to  accept  what  he  con- 
sidered a  generous  offer.     The  report  was  adopted. 

Middlesex's  Way  with  Conscientious  Objectors. — 
The  Highway  Committee  of  the  Middlesex  County 
Council  last  week  reported  that  one  of  the  staff  of  the 
county  engineer  (Mr.  H.  T.  Wakelam)  engaged  on  the 
Great  West  Road  had  obtained  from  the  Army  Council 
exemption  from  military  service  on  religious  con- 
scientious grounds,  and  the  Committee  on  Work  of 
National  Importance  had  approved  of  his  present 
bceiipation  as  a  civil  engineer  and  surveyor  as  work 
of  national  importance.  After  careful  consideration 
the  committee  recommended  that  he  be  given  leave  of 
absence  without  pay  for  the  duration  of  the  war.  Mj. 
Grimsdal©  could  not  understand  why  they  should 
show  such  consideration  to  a  conscientious  objector. 
Some  wounded  officer  might  come  back  from  the  war 
and  be  very  glad  to  take  up  this  work,  and  why 
should  they  have  to  tell  him  that  the  appointment 
would  be  only  tempoi-ary  because  they  were  going  to 
have  a  con.scientious  objector  baick  at  the  close  of  the 
war  ?  He  moved  that  they  give  the  man  a. 
month's  notice,  and  get  rid  of  him  altogether.  Dr. 
Leeson  seconded  the  motion,  which  was  carried  by  a 
very  large  majority. 


THE  UPKEEP  OF  PRIVATE  BRIDGES. 

TRACTION    ENGINE    OWNERS'    AND    USERS'    DIFFICULTIES. 

At  the  anjuial  meeting  of  the  Traction  Engine 
Owneirs'  and  Users'  Association,  held  in  London  on 
Wednesda.y,  the  question  of  the  liability  of  railway 
and  canal  donipanies  and  other  private  owners  of 
bridges  to  maintain,  those  structures  at  an  adequate 
strength  was  considered. 

The  matter  arose  out  of  what  the  executive  com- 
mittee in  their  report  described  as  an  immensely 
important  decision  by  the  House  of  Lords — a  decision 
which  must. result  in  a  determined  effort  being  made 
to  bring  about  a  change  of  bridge  law  after  ,the  war. 
In  view  of  the  rising  tide  of  self-propelled  vehicles, 
it  would  probably  be  thought  advisable,  the  report 
continued,  to  revive  the  Joint  Committee  which  sat 
a  few  years  lago  with  the  object  of  drafting  a  Bill  to 
alter  bridge  law  in  such  a  way  that  it  would  no  longer 
be  possible  for  private  companies  to  impose  obstacles 
to  legitimate  traffic.  The  matter  was  a  very  serious 
one,  for  in  the  United  Kingdom  there  were  about 
23,000  miles  of  railways  and  4,700  miles  of  canals, 
leaving  out  of  the  question  the  considerable  mileage 
of  smaller  private  undertakings  which  own  private 
bridges.  The  interests  against  which  it  would  be 
necessary  to  fight  we/e  very  strong,  but  at  the  same 
time  it  appeared  to  the  executive  committee  that  a 
Bill  oould  bo  drafted,  in  isuch  a  way  that  it  would  be 
fair  to  all  parties. 

Mr.  W.  Joynson-Hieks,  m.p.,  legal  adviser  to  the 
association,  explained  the  position  with  regard  to  the 
decision  of  the  House  of  Lords  in  reference  to  private 
liridges  carrying  public  roads.  Traction  owners  and 
users,  he  said,  had  for  years  had  difficulties  with 
regard  to  railway  and  canal  teidges  and  bridges 
jjrivately  owned.  The  question  was  whether  tlie 
owners  of  such  bridges  were  boimd  to  keep  them 
strong  enough  for  the  traffiic  of  to-day  or  only  for  the 
traffic  of  forty,  fifty,  sixty,  ot  seventy  years  ago,  when 
the  bridges  were  built.  The  case  had  been  twice 
heard  by  the  House  qf  Lords,  the  four  judges  being 
equally  divided.  On  the  second  hearing  the  House 
of  Lords  dismissed  the  appeal,  deciding  by  a  majority 
that  the  railway  coinpany  concerned  in  the  action 
was  only  boiuid  to  keep  the  bridge  as  strong  as  was 
necesisary  for  the  traffic  when  it  was  built,  though 
Lord  Haldane  was  in  favour  of  the  contention  that  it 
was  the  duty  of  the  bridge-owning  authority  to  make 
the  bridge  as  strong  as  the  road  on  each  side  of  it. 
Mr.  Joynson-Hicks  suggested  that  the  carrying  trade 
of  the  coimtry  should  come  to  terms  with  the  County 
Councils  Association,  and  agree  with  them  upon  a 
Bill  upon  which  they  coirld  fl,irht  the  railway  interests 
in  Parliament. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-overation  of  Surveyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 

APPLICATIONS  FOR  LOANS. 
Darlington  T.C. —  £769  for  alterations  to  a  school. 
Hackney  B.C. — £6,.500  for  linking-up  the  electricity 
undertaking. 

LOANS  SANCTIONED. 

Hebden  Bridge  U.D.C. — £4.50  for  laying  an  elec- 
tric ity  cable. 

Wanstead  U.D.C. — £].500  for  sewage  disposal  works. 


Overcrowding  in  Edinburgh. — At  a  meeting  of  the 
Public  Health  CommJltci>  of  I'Miuburgh  Town  Council 
last  week,  a  report  was  presented  by  the  chief  sanitaiy 
inspector  with  regard  to  overcrowdhig  of  dwelling- 
houses.  The  report  was  tO'  the  effect  that  the  question 
of  overcrowding  was  becoming  very  serious,  and  there 
were  certain  sufficient  indications  that  it  was  on  the 
increase.  This  was.  says  the  report,  to  some  extent 
due  to  soldiers'  wives  and  their  families  having  accom- 
modation with  other  families,  but  it  was  more  so  to 
the  lack  ot  housing  accommodation  in  the  city.  ■  At 
present  twenty  cases  of  overcrowding  were  on  the 
b(M>ks  at  his  department.  Some  houses  were  so  badly 
overcrowded  that  tlie  air  space  for  each  person  had  been 
reduced  by  one-half  of  the  minimum  standard.  LTnless, 
therefore,  additional  housing  accommodation  was  pro- 
vided grave  effects  on  public  health  might  soon  become 
apparent. 


OiAKMitKi:    ■^,    i: 


AND   COUNTY   BNGINEER. 
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SCOTTISH   HOUSING   AND  TOWN-PLANNING 
CONGRESS. 


The  National  Hoiisiiii;  ami  Town  Planuiii'j  Cmnu'il 
lonwnod  a  oongress  in  (ihu-^gaw  ]a.-<t  week,  tlie  eliair 
at  tlie  oiKiiiii!;  nii^etins;  l>ein!i  taken  \>y  Sir  Tlinmas 
Hnnter.  town  oli'i'k  of  Rdinhnrgh.  wlio  insisteil  that 
the  (leniaiiil  for  fnitaliK-  lionsiug  couUl  not  lie  iKnoretl. 
Tt>  deal  effwtively  with  tlie  question  further  h'lrishi- 
tion  i>f  a  more  ooiiratfeou.-;  aiKl  clrastie  eharaeter  was? 
he  s;ii«l.  necvssary  ami  preesinj?-  Upon  tlie  Town 
Phmning-  Act  lay  llie  hope  of  the  futiue.  while  in 
sneh  an  einer^eney  .us  the  demobilisation  and  return 
of  the  s(ddiers  the  (ioverunieiitnnist  render  assistan<'e. 

A  resolution  was  adojited  welcoming  the  statement 
of  Mr.  Walter  I.oiii:  that-  he  had  svdmiitted  to  tlie 
Government  a  eompreheusive  and  praelieal  selieme 
for  dealing  with  the  pmlilems  of  housing  and  possible 
unemployment  in  the  building  trade  at  the  elose  of 
the  war.  an<l  insiim:  tiie  Scflttisli  local  iiuthorilies  to 
appoint  iKHisinir  eonniiittees  in  order  that  tin  y  niight 
l>e  ready  with  .st-hemes  wiieil  Mie  dinision  of  tlie 
Government  was  .uinounfed. 

In  a  patier  on  ""  Suggested  Developments  in  a 
Municipal  Housing  Poliey."  Councillor  Shaweross 
diseusse*!  the  scarcity  of  luvuses  and  the  desirahility 
of  giving  loeal  authorities  greater  and  more  varied 
powers  to  stimulate  .ind  aid  eonstnicl  ive  housing 
action. 

Mr.  P.  Ahererondiie,  Profe.ssor  of  Town  Pianniiii;, 
Liverpool  I'niversity.  said  .so  many  houses  uniiKI  he 
required  after  the.  wai-  tluvt  tlie  efforts  of  all  tlie 
ageneie.s  concerned  would  lie  calle<l  for.  In  addition 
to  the  \oe»]  authorities,  put. lie  utility  .'societies  wmihl. 
he  thought,  plav  a  large  part  in  the  re-housiug  of  the 
people,  taking  the  form  of  groups  of  workinir  men 
who  ■iigreed  to  co-operate  in  providiiiir  iVoii.ses  for 
theiii.selves.  Private  enterprise  should  also  he  helped 
aiid  stimulated. 

.Vt  the  secoiul  day's  session,  at  which  Sir  .John 
Lindsay,  town  cJerk  of  Glasgow,  presided,  a  ii'pmt 
was  snhmitted  on  the  town  planning  work  of  the 
S<'ottisn  locjil  autliorities.  together  witli  a  rpsoluti<in 
urging  hX'al  authorities  to  press  forward  witli  the 
j>repai<ation  of  .schemes. 


SURVEYOR  AND  WELSH  COUNCIL. 


AN    UNREMUNERATIVE    APPOINTMENT. 

The  Lin  i/«iiil  I'oiirirr  re|ior(.s  that  at  the  last  meeting 
of  the  Llangollen,  Denhigh.  Rural  District  Council  a 
letter  was  re;Kl  from  .Mr.  K.  Green  Davies.  the  sni- 
ve.vor,  resigning  his  ]iosilion  as  sanitaiy  inspector. 
as  he  w!is  c<»ntemplating  accepting  a  position  in  con- 
nection with  road  making  in  France. 

Mr.  .lol)  Evans  asked  if  it  wae  necessary,  in  this 
case,  for  Mr.  Davies  to  resign;  could  not  the  post  he 
kept  ofM'n  for  him  ? 

The  surveyor:  Really  I  do  not  think  it  is  worth  wliiie, 
I  am  losing  money  1)y  contimii;^  to  hold  it  at  the 
salary,  and  would  rather  you  accejited  my  resig- 
nation. 

Mr.  J.  Roberts:  VVilUlu'  sur\'eyor  tell  us  if  be  con- 
siders that  he  is  undtriiaid  ? 

The  surveyor;   Most  decidedly  I  do. 

Mr.  E.  M.  Roherts:  Are  you  also  resigning  a.-  sur- 
veyor of  liighways  ?  .■      , 

Mr.  Grcin  Davii'S:  Certainly  .not. 

The  clerk  jtointed  out  that  at  various  times  the 
surveyor,  who.  in  addition  to  sanitary  inspector,  was 
al.so  iiispei'tor  of  canal  boats,  insjjector  under  the 
Housing  and  Town  Planning  Act,  and  of  petroleum 
storage,  for  all  of  which  duties  he  is  paid  £30  per 
aiininu.  had  applied  for  an  iiierease,  a  definite  deci- 
sion always  l>eing  deferred.  , 

The  surveyor:  And  the  workmen — ^the  roadmen  and 
others — in  your  service  are  not  paid  ■a  living  wage  ; 
they  are  .'starvation  rates,  and  yet  you  farniej-s  are 
getting  200  per  cent  profit. 

Mr.  .1.  Roberts:  Of  course,,  living  ha.s  gone  up  in 
price  greatly,  and  our  men  get  iio  more  than  when  a 
.sovereign  was  worth  7s.  6d.  or  8s.  more  than  to-day. 
I  will  propose  an  alteration  at  the  next  meeting. 

In  view  of  this  the  surve.vor  said  he  would  decide 
by  the  coiuw-il's  action  then  whether  they  need  keep 
his  post  open  for  him. 


CIRCUMFERENTIAL  ROADS. 


r..\    Phoi'.  S.  D.  .'Vdshkaii. 

[From  fourth  of  series  of  h'ctures  on  the  Town 
Plaiuiing  of  (ireater   London  After  the  \Var.| 

NoriiKilly  there  is  not  that  density  of  traflic  in  a 
circinnfereutial  that  there  is  in  a  radial  roail.  Pro- 
bably 8(1  per  ccin,  <]f  nrbau  trattic  moves  in  a  radial 
direction;  at  the  sa.ine  tinic.  cireujiiferential  roads 
are  an  essential  part  of  every  main  road  plan.,  Cir- 
I'liinferentiail  roads  are  es.sential  not  only  for  the 
purpose  «>r  avoiding  crossing  the  mitiirally  congested 
centre  when  Jonrneying  between  northern  and 
southern  or  eai.stern  and  weste^rn  se<:tious  (tf  a  city, 
but  also  for  iiroviding  an  immediate  connection 
between  eoutiguons  suburbs.  It  is  this  characteristic 
of  circumferential  roads  that,  tends  to  convert  them 
into  .something  more  than  mere  traflic.  ways.  Where 
I  hey  i-onnect  residential  areas  they  are  pc<-uliarl\ 
adajited  to  the  rec|uiiements  of  the  iiackway  and 
boufevard. 

The  most.  con.-.pi<'iious  e.\anipl©  of  an  important 
eirciimferculial  roail  in  this  country  that  I  know  of  is 
Ibe  Qneen's-drive.  Liverpool.  Here  during  business 
hours  the  road  is  |ir;u'tically  de.serted,  while  the 
radial  roads  that  inler.sect  it  are  traver.scd  by  a  co.n- 
tinuons  stream  of  traHic.  Hut  on  line  Saturday  and 
Sunday  afternoons  llii-  cii  cumferential  road  becomes 
<-rowded  wilh  pinmcii.uleis,  and  in  designing  it  Mr. 
Hrodie.  the  engineer,  had  in  mind  its  peculiar  use  in 
this  way.  As  an  addition  to  the  recreative  amenities 
of  Liverpool,  it  takes  a  very  im|i(utant  ])l;K'e,  and 
therefore  in  the  ilesign  of  iiiis  tvpc  ivf  road  <':iii' 
should  be  taken  that,  as  far  as  possible,  it  be  ni;ule  a 
very   beautiful   roadway. 


PAYMENT  TO  OFFICIALS  ON  WAR  SERVICE. 


OFFICERS'  ALLOWANCES. 

\\  ibe  lasl  meeliiig  of  the  (;  ui-^-lioroii-li,  Ymks. 
llnral  District  Council  it  was  reprtrteil  that  the  sur- 
veyor (.Mr.  H.  D.  Wooth^ock).  .serving  with  the  Colours 
as  a.  priv.-ite,  had  written  .stating  that  he  had  been 
offered  a  <'onimission  in  the  .\ini\-.  .■imi  askim;  if  the 
council  would  conliniir  lo  make  iiiiii  Ibe  same  allow- 
.ince  as  ;it  present. 

Councilloi-  Hanbaiu:  If  be  lakes  tlie  c(uiimission 
li.ive  «'(!■  [)ower  to  ■-:r.'iiil  him  the  allowance  he  now 
receives  ? 

The  clerk  (Mr.  W.  Ki.liai  dsoui :  You  <'an  only  allow 
him  his  salai'y.  less  .\rmy  pay  for  active  scivice, 
which   in  his  case  would   be  Hs,  (id,  per  day. 

iMr.  T.  E.  Senior,  .r.p. :  If  he  accei)ts  the  commis- 
sion will  he  be  gi'anled  the  Army  .sei)aration 
allowaiwe  ? 

The  reply  being  in  I  lie  iicL-alive,  Mr.  Si^nior  .said: 
Tie  will  he  in  a  worse  linaucial  po-ili.m  by  acceptiiej 
a  commission  in  the  .\rmy  y 

The  clerk:   Probably. 

C/Ouik-illor  Hanham  :  Havp  we  jiowcj  lo  aiiL'iiient  an 
officer's  salary  in  the  sjiine  wa.y  as  wi>  maki'  allowance 
to  a  private  soldier  ? 

The  clerk:   You  have  no  jiower  to  increa.se  his  pay. 

Several  of  the  councillors  intimated'  they  did  not 
want  to  .stand  in  the  way  of  Mr.  Woodcock  receiving 
promotion,  and  it  was  decided  that  the  Local  Govern- 
ment Board  be  asked  to  permit  the  council  to  make 
a  liuger  allowance  with  respect  to  jMr.  Woodcock's 
salary  than  what  would  be  granted  after  the  8s.  6d. 
per  day  Army  )>ay  was  deducted  from  his  salary. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufBciently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  foi- 
easy  reference. — The  Law  Times. 

"A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  01erli3,  Olerlse  to  District  Councils,  and  other 
officers  and  members  of  local  authorities.  By  8.  G.  Turner, 
of  the  Middle  Temple,  Barrister-at-Law,  a.m.i.c.e.,  &c. 
London  :  St.  Bride's  Press,  Limited.     Price  lOs.  6d. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 

SOUTH-WESTERN    DISTRICT    MEETING. 

A  meeting  of  tlie  iiieiiibers  of  Ihe  Suiith-Westc-ni 
District  will  be  held  at  the  (iuildhall.  Exeter.  <->ii 
Saturday,  Deoeniber  Kith,  at  ■'!  ii.iii.,  tn  cimsider  the 
following  lesohition  subiiiitteii  by  llir  I  iiiihaii  Fmid. 
romraittee  of  the  iiistitul  ion  : — 

"That  one  or  nioi,-  ()i|ilian  Fund  stewards  be 
appointed  in  each  dislriil  to  advocate  the  claims  of 
llie  fund,  to  jironiulgale  iK  work,  to  solicit  and  colle<-t 
subscriptions  and  doiialions,  ic.  investigate  cases  need- 
ing assistance,  and  to  lepml  to  the  secretary  on  all 
questions  relating  to  the  work  of  the  fund."     ' 

It.  is  'hoped  that  <-\eiy  iiieinber  will  irKleavoiii  to 
be  present. 

D.     ]<;i)\V.\l(llS,     .\SSIH'.M.1N.ST,L.E., 

Hon,    JUxh-Ki   Srrrelari/. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


Pnsiilriil—MR.  HuNHv  C.  Adams,  m.insi.ce.. 

M.l.MKlll.E.,    F.R.SAN. I. 

?'nsi,/,  iit-Elcrl — iMr.    EuWARD    WhiTWELL,    P.I. S.I!. 

M.S. A..  Engineer  and  Surveyor,  Abersyclian 

UrI.aii  District  Council.     (Lieut.  K.N.V.E.) 
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ANNUAL    MEETING. 

'  eighth   annual   general   ineetiii-   will   be  hold    in 
;iii  on   Satnrdaj  .  .lanuury  Gtli. 

Progkamme. 
a.m. — Council  meeting, 
a.m. — ^^leet    in     tjie    council     chamber,     Ko.     4 

Soutliampt on-row,  W.C. 
lion). — Annual   general  meeting. 

Minutes  of  last  annual  general  meeting. 

Presentation  <if  annual  report  of  council. 

AiiniuUR-emenl  of  result  <if  liallot  for  elec- 


siihnt   and 


:-il    for  the 


il.ci. 


tloll    of    ]11 
1916-17. 
Installation  of  president. 
Aiiy.otlwr  bn.siiiess. 
p.m. — Adjourn  for  lunch. 
](.ni. — ^Kea'ssemlile  in  council  cli 
Presidential   address. 
Disiciissiou  on  the  followii 
presented  to  the  mcctiiiu: 

"  A  Mesuiiir  of  Pniilh'   llc:il 
G.   Beilson   Wiilvers,    .m.u.>a.s 

••  Pracdival   Koad   Work,  ' 
(JMembet). 

'-  Notes     on     the     Use     of     Electricity 
■  Municipal    Engineering."    l)y   Horace  B 
M.I.E.E.,  M.i.M  ncn.E.   (past-president). 
B.  Wvand. 
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INSTITUTION  OF  WATER  ENGINEERS. 


WINTER   GENERAL  MEETING. 

The  twenty-first  winter  general  meeting  of  the  Insti- 
tution of  Water  Engineers  will  be  held  at  the  apart- 
ments of  the  Geological  Society,  Burlington  House, 
W.,   to-day   (Friday),   commencing   at    2.45   p.m. 

The  following  papers  will  be  read  and  discussed  : — 

(1)  "The- Cross  Hill  Covered  Service  Reservoir  for 
the  Birkenhead  Corporation,"  by  W.  .1.  E.  Binnie, 
M.iNsT.c.E.,  B.A. (Cantab). 

(2)  "  The  Rating  of  Waterworks,"  by  Charles  Clifton, 

p.  A.  S.I. 

The  announcement  in  our  issue  of  last  week  to  the 
effect  that  Dr.  Sidney  Barwise  w6uld  occupy  the  chair 
at  tlie  above  meeting  was  made  in  error.  The  para- 
graph should  have  ajipeared  under  tlie  notice  relating 
to  the  annual  meeting  of  the  Association  of  Managers 
of  Sewage  Disposal  Works,  lield  in  London  yesterday, 
and  was,  unfortunately,  transposed  at  the  moment  of 
going  to  press.  As  ii  matter  of  fact,  Mr.  F.  W. 
McCullough  {Belfast^  has  again  been  nominated  for 
election  as  president  of  the  Institution  of  Water 
Engineers,  and,  it  is  ho|>cd.  will  occuijy  the  chair  at 
to-dav's   meeting. 


CONCRETE  INSTITUTE. 

PROGRAMME   OF   SESSION    1916-17. 

.Meclingr;  ..f  the  Coiicri'le  Institute  lor  ihe  191G-17 
sessKiii  have  lieeii  :aranged  as  under:  — 

Decemlier  21st.— Prof.  Henry  Adams,  m.inst.c.e., 
on  "  Pile  Driving  and  the  Supporting  Power  of  Piles." 

.lanuarv  25th.— Mr.  0.  R.  Peers,  chief  ini5pector  of 
ancient  monuments.  H.M.  Office  of  Works,  on  "  The 
Care  of  Ancient  Monuments." 

■     February  22nd.— Mr.  Robert  N.  Sinclair  on  "  South- 
ampton Docks,  Re-modelling  of  an  Old  Dry  Dock." 

March  22nd.— Mr.  W.  Cleaver  on  "  The  Rational 
Design  of  Reinforced  Concrete  Wharves  and  Jetties, 
with  particular  reference  to  those  for  Wet  Docks, 
having  a  Permanent  Water  LeveL"  . 

April  26th.— Mr.  S.  Bylander  on  "  Secondary 
Stresses  in  Structural  Steel." 

The  meetings  will  be  held  at  Denison  House,  296 
Vauxhali  Bridge-road,  Westminster. 


TOWN  PLANNING  INSTITUTE. 

ARRANGEMENTS    FOR    1916-17    SESSION. 

Meetings   of   the   Town  Planning   Institute   for   the 
1916-17  session  have,  we  are  informed  by  the  secre- 
tary, Mr.  Alfred  R.  Potter,  been  arranged  as  under:  — 
Dec.    8.—"  Housing     and    Town    Planning    Require- 
•     ments  at  the  End  of  the  War,"   by   Coun- 
cillor Harrison  Barrow  (associate). 
.Tan.    5.—"  A  New  Town  Plan  for  the  City  of  Dublin," 
by    Prof.    P.    Abercrombie,    m.a.,    a. r. i.e. a. 
(member),  and  S.  A.  Kelly,  f:s.i.  (member). 
I'di.     9.—"  Monumental  Memorials  and  Town   Plan- 
ning,"  by   Prof.    S.    D.    Adshead,    f.e.i.b.a. 
(meml>er). 
.Mar.  23.— "Road  Construction  and  Improvements  by 
Means    of    Town    Planning    Schemes,"    by 
W.  R€es  Jeffries  (hon.   member). 
.\|iiil  20.— "Town    Planning    in    South     Didia,"     by 

H.   V.   Lanchester,   f.e.i.b.a.   (member), 
.fuiie   1.- "  Draft  Act,   with  respect  to  Plannijig  and 
Regulating    the    Use    and    Development    of 
Land     for     Building     Purposes     in     Cities, 
Towns       and       Rural      Municipalities      in 
Canada,"    by   Thomas    Adams,    f.s.i.    (past- 
president). 
Ill    ca<.'h   case   the  chair   will   be   taken   at  6  p.m.. 
and    due    notice    will    be    given    as    lo    tlie    place    of 
meeting. 


The  Surveyor's  Place. — In  tlic  cour.se  of  the  last 
meeting  of  the  South  Shields  Rural  Distriot  Council 
it  was  leported  that  the  surveyor  (Mr.  R.  Clarkson) 
had  apjilied  for  pennisvsion  to  offer  his  services  to  the 
new  road  making  battalioai  for  France,  but  the  com- 
mitfee  to  whom  the  applicatiou  was  made  declined 
to  give  this  ais  they  considered  he  was  needed  in 
their  own  district,  where  there  is  such  a  iarge  letigth 
of  maiu  road  to  look  after.  The  clerk  Ivad  been 
directed  to  file  an  appeal  with  the  local  trilwmal  if 
nei-essary.  Mr.  Laidler  mentioned  the  lack  of  roads 
ill  France,  and  as  they  were  working  at  a  minimum 
in  tlieir  district  he  thought  they  ought  to  allow  the 
-luveyor  to  go.  If  every  council  took  up  their  atti- 
tude where  would  they  be.'  Mr.  Sunimerbell  said 
they  had  a  lot  of  roads  to  look  aiter  in  their  district, 
which  were  very  important  to  the  military,  and  if 
tliey  let  the  surveyor  go  they  were  running  the  risk 
of  these  going  W"rong.  He  mo'ved  that  they  confirm 
the  resolution.  Mr.  Hall  seconded,  and  pointed  out 
that  they  had  no  one  who  could  take  Mr.  Cla'rkson's 
]ilace.  The  chairman  thought  they  would  be  well 
ailviscd  in  keeping  Mr.  Clarkson  at  home.  He 
thoiight  workmen  were  really  more  wanted  in  France 
tlian  survevors.     The  resolution  was  confirmed. 


APPOINTMENTS  VACANT. 

Official  and  similar  advekiisbmbnts  received  up  to  4.30  p.m. 
on  thcrsdavs  will  be  inserted  in  the  following  day's  tsscb, 
but  those  Tesponsihle  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrtbsor  oHice  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  10i6)  subject  to  later  con- 
firTnation   by   letter. 

TE.MPoR.VliV  ENGINE  DRIVER. -December  9th. 
^Chcrtsey  Urhan  District  Council.  U2  ■l)er  week.— 
Mr.  F.  W.  Greig,  surveyor. 

.\SSISTANT  SANITARY  INSPECTOR  ^-December 
iL'tli.— West  Bromwieh  Corporation.    t!104  per  annum.— 
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-Mr.  A.  Wiokham,  town  oloik.  Town  Hall,  West  Brom- 
wioh. 

SURVEYOR  AND  INSPECTOR.— Decenibev  19th.— 
Sandgate  Urban  District  Council.  -£109  per  amuim. 
—Mr.  J.  Shera  Atkinson.  cle«rk,  Conneil  Offices,  Sand- 
sate,  Kent. 

TEMPORARY  ASSISTANT  SURVEYOR.  —  Black- 
well  Rural  District  Council.— Mr.  H.  Silcock,  siw- 
ve\or.  iu    Westgate,   M;instield. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  ADVERiisEiiBNTS  kecbited  dp  to  4.30  p.m. 

ON    IHCRSDAVS    WILL    BB    INSERTED    IN    IHB    FOLLOWING    DAVS    ISSUE, 

but  those  responsible  for  their  despatch  arc  recommended 
to  arrange  that  they  shall  reach  Tbb  Surveyor  office  bu  noon 
on  WBDNESD.ATS  to  ensure  their  inclusion  in  the  ueckly  list  of 
summaries.  Such  adaertisements  maVt  in  cases  of  emergency 
only,  be  telephoned  (City  No.  1045.)  subject  to  Infer  con- 
firmation by  letter. 


LEON  (Spain).— i.\ui,Mist  15, 1917.— Scliemcs  arc  invited 
lor  a  water  supply,  and  also  for  the  iiiipnjvenient  of 
the  sewerage  system.  .\  prize  of  £1,000  will  he  awarded 
to  the  author  of  tlic  selected  scheme. — Secrctaiiu  del 
.\yuntanneiito,  Leon.  Spain. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  simiur  advbrtisbmbnts  rbcbitbd  v?  to  4  3U  p.h 

ON    IHURSDAIS     will    BB    INSERTED    IN    IHB    FOLLOWING    DATS     ISSDB. 

but  those  responsible  fur  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  offi.ce  by  noon 
on  WBDNESDAYS  to  en.'iure  t)ieir  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

ISLI'.  OF  WIGHT.— Dcceinher  18th.  -For  alUrilion 
to  a  -jciiool,  for  the  county  council — Mr.  .1.  Dufl(Pii. 
clerk.  County  Council  Offices,  Newport,  I.W. 

Engineering:   iron  and  Steel. 

SCNDEULAM).  -D.v.inl>cr  9th.— For  the  installa- 
tion of  a  steam  tiirhine,  alternsitor,  and  condensing 
plant,  at  the  electricity  works.— Mr.  A.  S.  Blackmail, 
manager.  Electricity  Offices.  Dunning-street,  Sunder- 
land. 

SHEPSHED.— Deoeinl>er  Uth.— For  the  .supply  of 
a  Cornish  boiler  and  a  hori/xjntal  Ateam  engine,  for 
tlie  urban  di.strict  councM.-iMr.  R.  Smith,  clerk. 
Shepshed,  Leicester.  "" 

W.VRRINGTON.  —  Deceml)ex  12th.— For  twelve 
months'  supply  of  ©iirlhenware  coiuliiit.  for  the  Elec- 
tricity ami  Tramways  Committee.  —  Mr.  F.  V. .  L. 
-Mathias,  borough  electrical  and  traanways  engineer, 
Howley,  Warrington. 

JOHANNESBURG.-December  Ifith.  F'or  the  ex- 
tension of  the  by-products  plant,  for  the  municipal 
council. — Messrs.  E.  W.  Carling  &  Co.,  St.  Dunstaii's- 
buildings,  St  Dunstan's-hill,  London,  E.C.        , 

BRIDGEND— December  15th.— For  the  ele<tiical 
wiriiii.'  of  a  hospital,  for  the  Ho.spital  Committee— 
Mr.  D.  R.  .Jones,  clerk.  Brid.^'ciid  Hospital.  10 
Wyndham-strect,  Bridgend. 

WOLVERHAMPTON— December  loth.— For  heat- 
ing and  hol-wiitcr  .ipparatiis,  for  tiid  Board  of 
Guardians. — Mr.  F.  Harrison,  clerl^.  Poor-law  Offices, 
Wolverham[)ton.  •■ 

L(JNDON.— December  19th.— For  the  supply  of  325 
tons  of  rolled  steel  bar  for  magnetic  brake  shoes,  for 
the  county  coiuicil.- Chief  Officer,  L.C.C.  Tramways, 
62  Finsbury-pavement,  E.C. 

DURBAN.— January  3rd.— For  the  supply  of  a 
3.000-kw.  steam  turbini,'  rdternator  and  condensing 
plant,  for  the  corporation.— Borough  Electrical  Engi- 
neer, Municipal  Buildings.  Durban,  South  Africa. 

CAPE  TOWN.— .January  .3th.— For  the  supply  of 
electric  motors  and  starling  panels,  for  the  cor- 
poration.— Electricity  Department,  Dock-road,  Cape 
Town. 

SYDNEY.— January  8th.— For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works.— Department  of  Commercial  Intelligence, 
Basinghall-street,  E.C. 

AUCKLA.ND  (New  Zealand).— January  21st.— For  tlie 
.-upply  of  mild-steel  or  iron  gates  and  fencing,  for  the 
Harbour  Board. — Mes.sr.-.  W.  &  A.  McArthur  Canberra 
Hou-e,  18-19  Stlk-street,  Cripplegate,  London.  E.C. 


Mechanically-Propelled  Vehicles. 

MANCHESTER.- December  18th.— For  the  supply 
of  a  new  3-ton  steam  lorry,  rubber-tyrcd.  10  to  12 
111. p.h.,  for  the  corporation. — The  Chainnan,  Rivers 
Connnittee,  Town  Hall. 

Roads. 

WO.MBWELL.— December  11th.— For  the  supply  of 
road  materials  required  during  twelve  months,  for  the 
urban  district  council. — Mr.  W.  Quest,  surveyor.  Town 
Hall,  Wombwell. 

WILTS.— December  11th.  —  For  the  supply  of 
granites,  basalts,  limestones,  flints,  hauling,  steam 
rolling,  toold  for  roadvvork,  and  tar,  for  the  county 
council. — Mr.  J.  G.  Powell,  county  surveyor,  Trow- 
bridge. 

HOOLE.— December  lltli.— For  the  supply  of  ordi- 
nary macadam  and  tiu--maeadam,  for  the  urban  dis- 
trict council. — Mr.  C.  Atkin,  siirvej'or.  Council  Offices, 
Hiiole,  near-  Chester. 

CHKLMSFORD.— December  12th.— For  the  supply 
of  'Mill  tons  of  Guernsey.  Penniaennuuvr,  or  Leicester 
granite,  granite  chippings,  and  team  labour  for  street 
watering. —  Borougli  Engineer.  Municipal  (tfiiees. 
Chelm-iford. 

BERKS.— December  13th.— For  the  supply  of  broken 
road  mateiial.s.  sravel  and  .sand,  for  the  twelve 
mouths  ending  March  31,  1918,  for  tlw  county  coumil. 
— Acting  County  Surveyor,  Shire  Hall,  Reading. 

iSLAITflWAlTE.  —  December  14th.  —  For  (labour 
niilv)  repaying  5(KI  sq.  yds.  oif  street  with  H-in.  setts, 
fill-  tile  urban  district  eouiieil. — The  Siir\'e\or,  Town 
Hall. 

UEKKYSHIRK.-December  2;{rd.— F(ir  the  su). |.ly 
nf  linikeii  stone  and  tar-maoadani,  such  as  .granite, 
basalt,  slag,  limestone,  tarred  macadam,  and  distilleil 
tar.  for  the  county  council. — Mr.  J.  W.  Horton,  county 
surve.vor.  County  Offices,  St.  JNlary'.s-gate,  Derby. 

Kli;NT.-^De<^'cmber  23rd.— For  tire  supply  of  35.000 
Ions  (more  or  less)  of  broken  roadstone,  such  as 
Guern.-icy.  Jersey,  or  Alderney  granites,  (Mee  Hill 
iiasalt,  Leicestershine  granites.  Penlee.  St.  Keverne,  or 
other  Cornish  granites.  NorthumberlatKl  whin.stone. 
Penniaenmawi'  or  other  Welsli  granite-:,  or  other 
equally  durable  material;  also  35,00<1  tons (moreor less) 
of  tarred  macadam,  10.000  yds.  (more  or  less)  of  surface- 
picked  or  grubbed  flints,  and  .'j.OOO  yds.  (more  or  less) 
cif  Kent  rag,  fen-  the  county  council.  —  Mr.  W.  1). 
I'ro-iser,  clerk.  Sessions  House,  iMaidstone. 

SOMERI8ET. -December  37th.— For  surface  tarring 
on  main  roads,  for  the  county  council. — Mr.  Gordon 
K.  Folland,  acting  county  stirveyor.  County  Sur- 
veyor's Office,  Wells. 

BEXLEY.— December  27th.— For  the  supply  of  tar, 
highway  materialsj  best  glazed  stoneware  socketed 
pi|)es,  and  best  Portland  cement,  for  the  urban  dis- 
trict council. — ^Mr.  W.  T.  Howse,  surveyor. 

Sanitary. 

SOiCKTON-ON'-TEES.  —  Dc.TniI.ei  Nth.  -  For 
emptying  and  <'ilcansing  ashpits  and  inivies,  for  the 
rural  district  council. — Mr.  ,]  Franklin,  sanitary 
inspector,  Norton. 

LONDON.— Deeeinber  12th.— For  the  colle<:tion  and 
disi)Osal  "f  sewage  and  other  refuse,  for  the  county 
couneil.^Cliief  (iffieer,  L.C.C.  Tramways,  82  Fins- 
bury-pavement, London.  E.C. 

WANDSWORTH.— Dwom her  14th.— For  the  coMee- 
tiolr  .and  renioval  of  house  refuse.  f(n-  the  borough 
council.  —  M.r.  D.  A.  NichoU.  town  elcrk.  Council 
'House,  Wandsworth.  S.W. 

Stores. 

\V,\M)S\\(»KTII.  Deeeinber  Mth.— For  the  .Mi|)ply 
if  artificial  stone,  bine  liricks,  cement,  disinfectants, 
granite  (broken),  granite  kerb  and  .setts,  gravel  and 
flints,  hor.se  hire,  house  refuse  collection,  renioval  and 
diispoi.sil,,  tar  (refined),  tar-jiaving  works  and  mate- 
rials, tar-.spraying.  and  Thames  b.illa.st  and  sand,  for 
Ihe  borouuh  council.— .Mr.  D.  .\.  Nicholl,  ,tew;i  clerk. 
(Viiincil  House,  Wandsworth.  S.W. 

ABERDEEN.— Deceml>er  18th.— For  the  supply  of 
.articles  for  the  gas  dejiartnient. — The  Gas  Engineer, 
Cotton-street,  .\berdeen. 

Miscellaneous. 

Cb.XSCoW.-December  18(h.— For  Ihe  supply  offiie- 
bricks  aixl  lireclay  retorts  at  the  gasworks,  for  the 
corporation. — .Mr.  .\.  Wilson,  engineer,  45  .John-street, 
Glasgow. 
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MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  0/ 
dates  0/  forthcoming  meetings. 

DECEMBER. 
8.— Institution  of   Water  Enerineers  :  Winter  General  Meet^ 

ing.  Burlington   House.  \V.     2.45  p.m. 
8— Town  Planning  Institute:   Councillor  Harrison    Barrow 

on  "Housing  and  Town  Planning  Requirements  at  the 

End  of  the  War."      G  p.m.  ,    w     1 

7  —Association    of    Managers    of    Sewage    Disposal    Works : 

Annual  General  Meeting.  Holborn  Restaurant,  London. 

11 —.1  riTUOT 'institution  of  Kiiciiieers:  .Mr.  F.  W.  Lancliester. 
M.iNST.c.E..  delivers  liis  pj-csiilential  address;  presenta- 
tion of  institution  awards;  presentation  to  retiinng 
secretary.  Institution  of  Kle.ctrical  Engineers,  Vic- 
toria-embankment.    f<  p.m.  „  „,         .  c 

1'2.— Professor  S.  D.  Adshead  on  "The  Town  Planning  of 
Greater  London  After  the  War."  University  College, 
Gowei'-street,  W.C.     5.30  p.m. 

13-15.— British  De-Tinnins  ('ompany's  Conference,  taxton 
Hall,  Westminster.  . ,,      ^      ^     . 

IS.^IUuminating  Engineering  Society:  Mr  L.  Caster  on 
"War  Economies  in  Liirliting.  Royal  Society  of  Arts, 
John-street.  Adelplii.   W.C.     S  i).in. 

16.— Institution  of  Muiiiciiial  and  County  Engineers:  South- 
western District   .Meeting  at  Exeter  Guildhall.     3,P.m. 

•21.— Concrete     Institute:     Prof.     Henry     Adams     on        Pile 
Driving  and  the  Supporting  Power  of  Piles.      5.30  p.m. 
JANUAKV. 
B.— Institution    of    Mnnicipal    Engineers:    Annual    Meeting, 
I  Southampton-row,   London.   W.C. 

APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m. 
on  thursdats  will  be  inserted  in  the  following  days  issue, 
()!it  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surtbyor  oSice  by  noon 
un  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (.City  No.  10i6)  subject  to  later  con- 
firmation  by    letter. 

I>^  Applications  are  invited  foi-  tlie  OfiSt-e  of  Snr- 
ve.vor.  Water  Engineer,  Inspe>ctox  of  Nnisance.s, 
Inspector  under  tlie  Petroleum  Acts,  and  Inspector 
of  Oniuibuses  and  Hai'kiie.v  Carriages.  The  appoint- 
ment woidd  he  for  the  duration  of  tlie  War  for  the 
purpose  of  rcleasiiii:  t.he  iiresent  official  for  military 
service. 

Applicants  must  be  over  military  ape  or  periuaneiitly 
unfit  for  military  isrrvice. 

The  salary  is  £lfHI  per  aiiiniui. 

The  Officer  is  retjuired  to  givi:  hi.s  wliole  timi'  to 
his  duties  and  to  reside  in  the  district.  Private 
|)ractice  is  nut  allowed. 

The  duties  inehide  those  of  Surveyor  or  Engineer 
in  all  matters  iJi  which  the  Council  may  require  the 
service  of  u  Surveyof  or  Engineer,  including  the  pre- 
paration of  plans,  .specifications  and  estimates,  and 
the  carrying  out  of  the  works,  the'  keeping  of  accounts 
relating  to  the  officer's  de.part.menta  and  works  under 
his  charge,  inclucjing  the  main  road  acc'ounfs,  and 
the  Council's  watei-works  and  sea  defences. 

Applications  (marked  '■Surveyor"  on  the  envelope), 
stating  age,  qualifications,  experience,  and  present 
eMi|)loyment,  and  a^H-oiiipanied  hy  eopies  (which  wiW 
not  be  returned)  of  three  recent  testinioniajs.  must 
reach  me  not  later  than  n  a.m.  on  Tuesday,  l»th  inst. 

Xo  Forms  of  Applie:itioii  or  further  information 
will   be  furnished. 

Dated  6th  Decemher,  mi6. 

.1.  SHERA  ATKINSON. 

Clerk  to  the  Council. 

Council   Offices. 

Sandgate.   Ke.nl. O.lWi 

B]..VCK\VELL  i;i  1!AL  DISTRICT  COUNCIL. 
TEMPORARY  .\SSISTANT  SURVEYOR. 
Tlie  above  Council  invite  apjilie.itidii  for  the  Office 
of  Assistant  Surveyor.  Aiirdicaiits  must  I. e  ineligible 
lor  military  or  naval  .service,  coiupetent  to  make  sur- 
veys, prepare  phins,  and  generally  as.si.st  in  the 
roiiti'nc  duties  of  the  Surveyor's  department, 

TJie  appointment  is  for  the  duration  of  the  war. 
liut  may  be  determined  Kulier  by  either  jiarty  upon 
giving  one  month's  notice. 

Apiilication.  stating  age.  exj)erii'uce  and  rclcrences, 
together  with  amount  of  ,sa.lary  required,  to  be  sent  to 
the  undersigned  at  once. 
(B>-  order) 

H.  SILCOOK, 

Surve.vor  to   the   Council. 
07  Westgate. 
:\Iansfield. 

Deeemlier  I..  HM(i. , Ci.im 

JT'NIOE     ASSISTANT    (incligihle)    wanted   for 
general   work  in  Borough  and  District.— Borough 
Engineer,  Newark-on-Trerit.  (3,176) 


WANTED,  at  once,  in  a  Borough  Engitieer's 
Ofliee  in  a  North-Eastern  t(nvn.  a  Temporary 
IC.\jieiienced  Clerk.  Must  be  ineligible  for  military 
service.  State  qualifications,  and  salary  required, 
not  later  than  Monday,  the  11th  inst.,  to  Box  No. 
1..59.T,  office  of  The  Survetoe,  24  Bride-lane,  Fleet- 
street,  E.C.  (3,188) 


TENDERS   WANTED. 


T)ERBYSHIRE    COUNTY   COUNCIL. 
^^      TKNDKRS    FOi;    KOAD    MATERIALS. 

Teiideis  are  invited  for  the  Supply  of  Broken  Stone 
and  T'ar-inacadain  required  for  the  jMaintonance  of  the 
Jlaiu    Roads,   such   as  : — 

(Iranite, 
Basalt, 
Slag, 

Limestone, 
Tarred  Macadam, 
or  other  suitable  Materials,  delivered  at  various  Rail- 
way Stations  and  Wharves  in  the  County  during  the 
year  ending  31st  lAIarch,  1918. 
.\N(i  for  Ihc  Supply  of 

Distilled  Tar, 
deliveretl  in  Seller's  Barrels  or  Tank  Wagons  at  Rail- 
way Stations  as  re<iuiied. 

Form  of  Tender  and  Conditions  of  Contract  may  be 
oblaiiu'd  at  my  Office,  and  will  be  foi'warded  through 
tile  (lost  on  leceipt  of  a  stamped  addressed  large  fools- 
eaii  envelop...  Tenders  for  Distilled  Tar  and  Tarred 
JMacadani  must  be  upon  a  Special  Form,  and  appli- 
cants must   state  which  Fonn  they  reciuire. 

Tenders  are  to  be  delivered  to  me  on  or  before 
Saturday,  December  28.  191(i. 

The  lowest  or  any  Tender  will  not  necessarily  be 
aercptcd,  and  the  Council  reserve  the  right  to  accept 
I  lie  whele  or  auv  part  of  a  Tender. 

J.     W.     HORTON,    ASSOC.M.INST.C.E., 

County  Surveyor. 

Cniinly   OHices, 
St..  Mary's  (iatc, 

Derby.  (3, 187) 

SOMERSET    COUNTY    COUNCIL. 

^  SUKF.VCE    TARRING    UN    MAIN    ROADS. 

Tenders  are  invited  for  Surface  Tarring  on  Main 
Roads  at  various  jilaces  in  the  County  during  the 
year  1917. 

The  work  will  be  done  partly  under  direct  contract 
for  the  Coiinly  Council  and  partly  through  the  Rural 
and  Urban  District  Councils,  and  probably  about  160 
miles  of  roads  will  be  so  treated. 

Forms  of  Tender,  General  Conditions,  and  Specifi- 
cations, may  be  obtained  from  the  undersigned,  t« 
wdiom  'Tenders,  endorsed  "  Surface  Tarring,"  must  be 
delivered  not  later  than  Wednesday,  the  27th 
December,    IHKi. 

The  lowest  o)-  any  Tender  will  not  necessarily  be 
aerepted. 

GORDON  R.  FOLL.\ND, 

Acting  County  Surveyor. 


CounlN    Surveyor's  Offic 

Wells, 

De.cnibcr,   19U'>. 


(3,18(i) 


DERKSHIRE    COUNTY   COUNCIL. 
^  ROAD     MATERIAL. 

Ituad  Material.— For  tlie  Supply  of  Bioken  Road 
Materials,  (iraxcl  and  Sand,  for  the  twelve  months 
ending  March  .■)!,  1918,  for  the  Berkshire  County 
Council,  delivered  at  the  railway  stations  and  wharves 
in  the  C<ninty.  Upon  receipt  of  a  stamped,  addressed 
foolsca))  envelope  Forms  of  Tender,  Lists  of  Stations 
and  Wharves,  and  full  ]>articulars  will  be  forwarded 
by  the  Acting  County  Surveyor.  A  Contract,  witli  two 
sureties  if  desirable,  to  be  enteied  into.  A  specimen 
Form  of  Contract  can  be  seen  at  the  office  of  the 
Ch-rk  to  the  County  Council,  Shir©  Hall,  The  Forbui-y, 
Reading.  Endoi-M^d  Tenders  to  Mr.  A.  Langston 
Y'ockney,  .'Vcting  County  Surveyor,  Shire  Hall,  by 
December  20t.h. 

Surveyor's  Department , 
Siiire  Hall, 
Reading. 

December  1,   1910.  (3. 181) 


The  Surveyor 

Enb  nDuntcipal  an6  County  Engineer. 


Vol.  L. 


DECEMBER  15,  1916. 


No.  1,300, 


Minutes  of  Proceedings. 


Extraordinary 

Traffic: 

Tne  Surveyor's 

Certificate. 

^Iiould   invinue 


It  is,  of  coursf.  Mil  ossmtial 
picliuiiiinn"  to  the  ]irosecutioii 
of  ;i  cliUiii  for  oxUaordiiiary 
traffic-  oxpeiises  that  tho  sur- 
veyor to  the  highway  authority 
I-  certificate  in  accordance  M'ith 
the  provisions  i>i  sec.  2."}  of  tho  Highways  and 
IxK-omotives  Ainendiuent  Act,  1878.  Tliis  is  in 
fiu't  a  condition  |)recodciit  to  tlic  right  to  re<'o\cr 
the  expenses,  wliicii  riglit  only  arises  (in  the  words 
oi  tlie  sec-tion)  "  where  hy  a  certificate  of  their 
surveyor  it  ajipears  to  the -authority  tliat,  haviiui 
rrijiird  tii  the  (irtrin/f  i  r/irn-ir  iif  repiiirillij  hiiih- 
irai/x  ill  tin-  neiijhhiiiirliiiiiil ,  extraordinary  expenses 
have  lioon  incurred."  In  Mr.  Barnard  Lailey's 
excellent  volume  on  "  The  Law  of  ICxtraordinary 
'J'raffic  on  Highwa\s  "  he  devotos  a  separate 
clia]>terto  tiie  subject  of  tlic  surveyor's  certificate. 
which  is  re|ilete  t\  itii  pertinent  suggestions.  One 
of  his  reconmiendat  ions  is  tiwt  the  surveyor  siiould 
not  merely  state,  in  general  tcnns,  that  cxtra- 
ordhiary  expenses  have  been  inclined,  luit,  having 
ascertained  the  facts,  should  set  them  out  in 
sutBcient  detail  to  eiialile  the  authority  to  form  an 
opinion  (,>n  the  suhject.  He  also  points  out  thai 
the  certificate  will  rctjuirc  etU'cful  moulding  to 
meet  the  circumstances  of  the  jiarticular  case, 
and  that  before  preparing  it  it  will  be  necessary 
for  the  snrve.\(ir  to  investigate  the  expense  of 
rejiairing  comparable  roads.  To  most  highway 
surveyors  these  principles  aiv  without  doubt  so 
familiar  a.s  to  ai>iiein-  triti",  if  n<»t  <il)vioiis;  but 
that  thc\  are  not  unixersally  recognised  or  a<-(cd 
on  is  shown  by  the  recent  case  of  Jinrr/ii/  liiinil 
Disitrirt  Ciiinii-il  v.  W'lilkcr.  in  wliich  the  surveyor's 
cei-tificat«  failed  to  stand  the  (jK'rhaps  somew-hat 
rigorous)  scrutin.v  apjiliod  to  it  by  the  Court, 
with  the  result  Unit  tlir  claim  wa.s  defeated  and 
the  council  were  saddled  with  costs.  In  tJie 
course  of  his  judgment  .Mr.  Justice  Low  (before 
whom  the  case  was  tried)  said:  "  The  surveyor's 
certificate  was  in  a  somewhat  peculiar  and  r|nite 
unusual  form.  It  contained  no  reference  to  any 
expense,  average  or  otiierwise,  of  repairing  high- 
ways in  tile  neighbourho<xl.  ...  It  was  iiuite 
clear  that  neither  the  surveyor  nor  the  council 
had  considered  the  (piestion  as  to  what  was  the 
average  expense  of  rejiairing  highways  in  the 
neighbourhood.  .  .  .  The  plaintiffs  had  failed  to 
bring  themselves  within  tiie  terms  of  tlie  section, 
which  was  meant  ...  to  afford  protection  both 
to  the  ratei)ayers  and  to  the  users  (if  the  road 
against  ill-considered  jirocoedings. " 

Highway  authorities  and  '  surveyors  would  <in 
well  carefully  to  note  this  decision,  and  also  to 
bear  in  mind  tlu'  ilirfmn  of  liord  Justice  Fletcher 
Moulton  in  Bill/'rirrn/  Rural  Dixtrirf  Cinnu-il  v. 
Poplar  Union  (1011,  2  K.B.,  801)  ;  "  It  is  only.  " 
said  his  lordship,   in  that  case  (at  ji.   812),   "in 


ea.ses  where  thai  whicli  lias  happened  has  made 
the  road  ;ui  extraordinarily  expensive  one  to  the 
authority  in  ciiiii iHirixmi  with  ifis  ntlier  Iiic/hirays  of 
the  lihi  r/ii^s  that  this  certificate  can  be  given  at 
ail."  Jt  was  also  held  in  the  same  case  that  the 
average  expense  of  rei)airing  oilier  highways  is 
ii'vti  merely  a  matter  to  lie  t-aken  into  account  by 
the  sur\'eyor,  but  that  specific  e\'idencc  thereof 
must  be  forthcoming  at  the  trial ;  and  although  a 
contrarx-  view  wa.s  taken  as  to  the  latter  jioint  in 
the  earlier  case  of  Jiroinlei/  Rural  Disfrirt  Ciniiiril 
V.  CInltiiidni  (70  J. 1'.,  I()6),  it  may,  w<'  think,  be 
liresiiined  that'  tlie  later  decision  would  ])reva,il. 
.Vt  all  events  tire  authority  would  be  well  advised 
to  be  prepared  Ut  pnxluco  such  evidence.  The 
piHjit  emphasised  by  the  Heverley  case,  hovvcver, 
is,  of  ciHirse,  the  vital  impoiiance  of  the  certiti- 
<'ali'.   aiul  of  its  being  in  proper  fnrni. 


Sanitation 

witti  tlie  British 

Expeditionary 

Force. 


This  wcc'k  we  publish  the 
^rcnnd  and  eniiehiding  instal- 
ment- of  the  intensely  inte- 
resting jiajier  on  "  Sa.nitation 
with  the  British  Expeditionary 
force  in  France,"  which  was- read  by  Mr.  N.  W. 
iloskins  at  a  reciiit  meeting  of  the  Institution  of 
Sanitary  Engineers.  JMr.  Hoskins  is  at  present 
serving  as  a.  lance-corporaJ  with  one  of  the 
sanitary  sections  of  the  E..\.M.r.,  and  the  cheery 
and  good-humoured  tone  of  his  |)a.per  spealfs 
viJuMies  for  the  enthusiasm  with  which  the  sani- 
tiuy  speciiilist's  who  have  undertaken  these  arduovis 
duties  ai'c  can-ying  on  their  work.  The  great  ser- 
vices that  are  being  rendered  by  the  devotees  of 
the  science  of  preventive  medicine  in  this  %\'ar  are 
but  imjierfcctly  rciilised  by  the  general  public.  In 
all  previous  wars  the  ([uostion  of  sanitary  aiTange- 
meiits  for  an  arm,\-  in  the  field  had  been  very 
much  negk'cted.  Even  in  the  South  African 
War,  for  eVery  soldier  admitted  to  hospital  for 
wfumds,  seventeen  were  admitted  for  disease. 
Xow.  however,  all  this  has  been  changed  by  a 
wondcrriilly  organised  service  of  sanitary  experts, 
who  are  dclinitely  i-ecognised  as  specialists  in  the  ■ 
inqiorlaiit  duties  which  they  are  (-ailed  upon 
to-  discharge.  'J'lie  work  begins  immediately  upon 
(lie  ari'ival of  troops  at  their  billets,  and  continues 
iii;lit  up  to  the  trenches,  and  it  covers  the  pro- 
vision of  every  variety  of  sanitary  service.  It 
is  unnecessary  to  deal  here  with  all  the  matters 
mentioned  in  Jlr.  Iloskins'  paper,  which  will  no 
doubt  be  eagerly  jierused  by  all  our  readers.  Two 
Uialtcrs,  however,  are  perhaps  worthy  of  special 
note.  We  refer  to  the  importance  of  sujipressing 
the  fl.\-  nuisance,  and  of  securing  the  jiurity  of  tho 
water  used  by  the  troops  for  drinking  ])urposes. 
Official  investigations  in  this  country  in  time  of 
peace  led  to  the  conclusion  that  flies  play  a.  lead- 
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iiig  jjarfc  in  the  spi'oad  of  intestinal  diseases. 
I'ndcr  field-service  conditions  the  danger  is  coai- 
siderably  increased  cn'ing  to  the  inevitable  pre- 
sence among  the  troojis  of  a  certain  number  of 
"  carriers  "  of  such  diseases,  so  that  not  only  is 
it  essential  to  dispose'  quickly  of  all  material  in 
which  the  pests  breed,  but  airangements  must 
also  be  made  for  keeping  all  food  covered. 
Anotlicr  abundant  cause  of  illness  is  the  drinking 
of  impure  water.  The  progi'css  of  idea's  in  tliis 
respect  is  humorousl\-  illustrated  by  Mr.  Iloskins. 
He  alleges  that  in  South  Afnca  anything  suspected 
of  being  water  was  ]nit-  into  a  bucke-t.  If  it  caine 
nut.  M'hen  the  buclvct  was  turned  upside  down  i( 
was  water;  it  it  did  not  it  was  mud  I  In' the 
j)reseat  canipaign,  on  the  contrary,  all  water  is 
distributed  in  carts,  each  ot  which  is  fitted  with 
a  sterilising  apjiaratus.  IMoreover,  no  water  is 
considered  safe  for  drinking  without  treatment, 
and  medical  officers  are  specially  instruct«d  to 
sec  that  none  luit  ])urified  water  is  issued  to  the 
tr(>o|)s.  'Sir.  Hoskins  has  rendered  a  great 
scr\  ice  in  reading  so  excellent  a  ])aper,  and 
we  feel  sure  that  its  publication  will  do  much 
towards  creating  a.  desire  on  the  ])art  of  qualified 
men  lo  take  part  in  the  glorious  work  which  he 
si>  excellent] V  describes. 


The  Rating 
of  Waterworks. 


The  atti'Uipt  lo  apply  the 
lelinitions  of  "'  gross  value  " 
ind  rateable  value,  which  are 
1(1  l)c  found  in  existing  statutes  to  properties  of  a 
special  character,  such  as  raUways,  gas,  water 
and  electric  lighting  undertakings,  has  always 
lieeu  productive  of  difficulty  both  for  the 
valuer  and-  the  la\\'yer.  When  it  is  remem- 
bered that  in  deternuning  the  gross  value 
of  any  property  for  rating  purposes  it  is  neces- 
sary to  ascertain  the  rent  at  which  it  might 
reasonably  be  expected  to  let  from  i/car  in  year,' 
and  that  if  the  property  is  situated  in  more  than 
one  jiarish  a  separate  rent  nnist  be  ascertained  for 
the  ]iart  in  eacli,  it  will  be  seen  that  this  can  only 
be  done  by  th-e  ajijilication  of  some  moi'e  or  less 
arbitrai-y  rule.  As  regards  watenvorks,  the  subject 
was  discussed  in  an  exceptionally  able  and  lucid 
manner  in  a  paper  read  by  Mr.  Charles  Clifton, 
I'.A.s.i.,  at  the  winter  meeting  of  the  Institution 
of  Water  Engineers  last  Friday,  and  some  extracts 
from  the  contribution  will  be  found  in  another 
column.  The  appi'oved  method  of  valuing  a  water- 
works undertaking  for  rating  pui-jioses  is  firet  to 
ascertain  the  rateable  value  of  the  whole  by  refer- 
ence to  the  receipts  and  expenses.  In  other  words, 
the  nctt  profit  that'  can  be  earned  is  taken  to  be 
a  criterion  of  the  rent  which  the  hy]iothetical 
tenant  would  pay.  The  undertaking  is  then 
divided  into  the  "  indirectly  productive  "  portions 
{i.e.,  such  niattcrs  as  laud,  reservoirs,  and  trunk- 
mains,  which  arc  conceived  as  not  directly 
capable  of  earning  profit),  and  the  portions  that 
arc  "  directly  productive  "  of  revenue  (naniely, 
(he  service  jiipes  and  ujaius).  The  annual  value 
I  if  the  former  is  tiien  ascertahied  by  the  ordinary 
metliods,  and  this  Ijeing  deducted  from  the  total 
rateable  value  previously  ascertained  gives  the 
annual  value  of  the  directly  productive  portion. 
This  is  then  allocated  to  the  several  parishes  in 
jiroportion  to  the  gross  receipts  earned  in  each. 
Even  these  complex  rules  are  simple  as  eonij)ared 
with  the  many  ]iitfalls  which  have  to  be  avoided 
in  applying  them  to  any  given  case  in  practice. 
The  object  of  Mr.  Clifton's  paper,  which  was 
addressed  to  water  engineers,  aaid  not  to  rating 
surveyors,  was  not  so  nuich  to  show  in  detail  how- 
such  a  valuation  should  be  constructed  as  to  give 
some  hints  iu  analysing  it  when  made  in  order 
to  enable  a  sound  opinion  to  be  formed  as  to 
\\hether  the  assessment  arrived  at  is  fair  and 
i-easonable.  This  he  did  by  dealing  at  some  length 
with  such  matters  as  the  estimating  of  the 
■'  tenant's    shai-o  "    of    profits,    which    must    hv 


deducted  as  an  expense  as  representing  a  fair 
return  on  the  capital  which  the  hypothetical 
tenant  himself  must  provide  to  work  the  under- 
taking, statutable  deiiuctions,  and  the  special 
difficulties  which  occur  in  regard  to  undertaJiings 
owned  by  jnililic  authorities.  As  we  said  above, 
tjio  paper  deals  with  a  comj^lex  subject  in  a 
singularly  lucid  manner,  and  water  engineers  w-ill 
find  it  iiualuable  for  reference  if  they  should  be 
called  upon  to  advise  upon  any  question  concern- 
ing tlie  ratuig  of  their  undertakings. 


The  DubMn 
Municipal 
Worksiiop. 


it  is  ailmilted  that  the  njain 
st  of  the  value  of  numicipal 
idortakings  is  that'  they  should 
'.  conducted  on  strict  business 
linos  analogous  in  most  respects  to  an  ordinary 
commercial  enter^jriso.  If  the  conditions  of 
emiiloyment  under  municipal  management  are 
l)eticr  than  those  under  private  employers — and 
iu  this  regard  the  municipality  may  very  usefully 
set  a.  good  example  to  ot'hers — this  should  prove 
an  incentive  to  the  industry  and  loyalty  of  the 
emjiloyee,  and  consequentially  to  the  success  of 
the  particular  trading  department  concerned, 
'i'he  ])ublic  estimate  of  the  municipal  genius  for 
trading  is  certainly  not  high,  and  there  is  no 
doubt  that  in  some  diiiections  tliLs  genius  fails  by 
compaiisiMi  with  the  efforts  of  private  enterprise. 
It  is  all  tile  more  necessary  therefore  that  UTcgu- 
larities  in  numicipal  trading,  when  these  arc  dis- 
covered, sjiould  not  merely  be  sternly  dis- 
coimtcnanccd,  but  also  dealt  with  with  exemplary 
vigour.  Whether  this  has  been  done  in  the  recent 
instance  which  occurred  in  IDublin  may  be  open 
ti)  [juestion,  but  something,  at  all  events,  has 
been  done  which  it  is  to  be  trnsted  will  tend  to 
an  imiirovement  of  a  most  regrettable  state  of 
tilings.  The  l^ord  Mayor  stated,  at  a  reeent  meet- 
ing of  the  city  council,  that  it  had  come  to  his 
knowledge  that  at'  the  Stanley-street  workshops 
uieu  who  Were  jiaid  on  an  average  £2  a  week  were 
constantly'  idle.  I'pon  one  occasion  the  roof  of 
a  house  or  shed  required  repairs,  and  thei'e  was 
not  a.  carpenter  in  the  place  fit  to  go  on  the  roof, 
the  result  being  that  three  men  had  to  be  brought 
to  do  the  job.  The'  Lord  Mayor  very  properly 
condemned  this  as  "  a  hopeless  state  of  afiairs  in 
any  municipaJ  authority."  His  further  assertion 
that  there  was  at  the  workshojis  a  i)ermane;it 
staff  of  something  like  ninety-three  men,  and  that 
there  was  not  work  for  half  of  them,  did  not 
reeeive  authoritative  denial,  the  inference,  of 
course,  being  obvious.  Instead  of  thrashing  the 
matter  out  m  public  for  the  information  of  the 
citizens— who  were  certainly  entitled  to  know  the 
whole  truth — the  city  council  decided  to  discuss 
it  in  comn>ittee,  and  it  was  subsequently 
annouuced  'that  the  management  of  the  works 
\\  as  to  be  placed  imder  conditions  similar  to  those 
|irevailing  in  outside  employment.  It  is  to  be 
Imped  that  this  will  have  the  effect  desired,  for  it 
is  obvious  that  municipal  workshops  would  incur 
well-deserved  condemnation  if  they  were  canned 
'on  after  the  manner  of  that  in  Stanlev-street, 
nnbiiii. 


A  Worthy 
Memorial. 


Schemes  lor  the  future 
development  of  the  Metropolis 
are  distinctly  in  the  air  at  the 
present  time.  We  have  already  drawn  attention 
to  Prof.  Adsheads  interesting  and  instructive 
lectiu-es,  and  now-  •  we  have  the  grand  idea, 
emanating  from  Sir.  Herbert  BaJker,  the  well- 
known  lU'chitect,  of  a.  new  London  to  be  created 
on  a  comprehensive  plan  in  whic-h  gratitude  tor 
our  fallen  heroes  and  the '  expression  of  our 
national  ideals  for  the  future  may  be  w-prthily 
enshrined  in  a  really  great  work  of  civic  use  and 
art.  In  a  long  letter  which  he  addressed  recently 
to  the  Times,  Sir.  Baker  uttered  a  warning  against 
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the  lutssibility  of  the  several  war  nieiuorials  that 
will  inevitably  arise  in  the  Metropolis  being  a 
series  of  isolated  luiits  haviug  no  relation  to  each 
I'tlu-r.  If  those  who  are  resi>oiisible  in  such 
matters  will  only  protit  by  the  experience  of  tin- 
past,  it  ought  not  to  be  difficult  to  avoid  tliis 
danger ;  but,  unfortunately,  theA  exiwrie-noe  has 
iJso  sliown  that  as  a  nation  we  have  ahnofit 
always  missed  the  great  (ip[)ortnuities  of  civic  art 
by  failiu'e  in  furesighi  and  in  tlie  power  of  plan- 
ning on  a  comprehensive  aud  generous  scale.  As 
Mr.  Baker  said  Ln  iiis  letter,  the  admitted  ;U'tistic 
failure  of  London  as  a  capital  compared  witli 
I'aris  does  nut  consist  in  the  inferiority  of  its 
^rveral  objects  of  beant  \ .  luit  in  tlieir  hick  of  rela- 
tion to  each  other  and  of  nnity  of  design  and  [)ur- 
pose.  The  great-est  mistake  of  the  pa.st  was 
probably  made  when  Wren's  plan  for  rebuilding 
the  City  after  the  (Ireat  Fire  was  )-ejected — ii 
niistake  which  cannot  now  be  retrieved.  Start- 
ing then  witli  the  present  badly. plaiwied  Metro- 
polis, what  is  the  best,  scheme  for  a  worthy  war 
nienioriar.'  Mr.  Maker's  jjresent  suggestion  is  for 
the  abolition  of  tin;  present  railway  bridge  at. 
Charing  Cross  (which  our  contemporary  likens  to 
a  kitchen  range  placed  in  the  main  hall  oi  a  king's 
palaee),  the  construction  of  a  new  i)ridge.  of 
worthy  design,  ,and  the  election  on  the  reclaimi-<l 
south  bank  of  the  river  of  buildings  to  house  a 
i*arliament  of  Eni[)ire.  The  chief  jioint  for  thr 
present,  however,  is  that  no  scheme  sliall  be  niidei- 
laken  without  mattn-e  thought.  For  liiis  puiposi' 
it  is  all  to  the  good  that  tiie  public  mind  should 
be  set  thinking  at  once,  and  Mr.  Baker  lias  dis- 
chiU'ged  ureal  service  in  thus  earl\  callini;  alti-ii 
tion  to  the  matter. 


Increased  Prices 
and  Housing. 


Among  the  ))rincij)al  causes 
which  iuu'e  led  to  the  virtual 
discf>ntinuanco  of  house  Imild- 
lug  during  the  war  is  the  enormous  increase  thai. 
has  tjike.n  ])lace  in  tlie  price  of  both  labour  and 
materials.  Some  startling  figiuvs  in  this  cixi- 
nection  were  given  at  tlx'  last  meeting  of  tln' 
Hirkenhead  Corporation  in  justitication  of  a 
dex-ision  (ii  the  Heiilth  Committee  not  to  proceed 
for  the  jiresent  with  the  (iill>ix)ok  housing  schcnu'. 
It  was  stated  in  tiie  first  place  that  the  price  of 
skilled  labour  in  the  district  ha.s  gone  up  10  j)er 
r.-nt,  while  unskillfd  labour  is  20  per  cent  more 
costly  than  it  was  before  the  Win.  As  regai'ds 
materials,  bricks  cont  half  as  much  again,  the 
price  of  steelwork  and  glass  Ita-s  doubled,  while 
that  of  downspouts  and  gutters  lias  trebled.  The 
iictual  estimated  result  of  the«e  large  inorea.ses 
Wius  U>  increiise  the  trrtal  crwt  ot  the  scheme  under 
discussion  from  i:b(),()(M)  to  £120,(J00.  It  is 
obvious  that  the  ultimati'  effect  of  inijceeding  with 
1  he  scheme  now  would  l)e  that  if  remunerative 
reiitfs  were  charged  the.\  would  have  to  be  fixed 
at  so  high  a  figure  that  no  workmen  would  be 
foimd  to  pay  them  after  the  war.  In  these 
circumst^ances  it  is  not  siuTprising  that  it  was 
decided  to  iKjstpone  the  execution  of  the  schenje 
for  the  present,  if  the  consent  of  the  Ministry  of 
-Mimitions  can  l)e  obtained  to  this  course.  The 
Labour  members  apparently  acfjuiesced  in  this 
decision,  but  at  the  same  time  tliey  lu-ged  ui)f>ii 
'lie  council  the.  necessity  of  being  prejiared  witji 
•  'hemes  adequate  to  the  needs  of  the  town  iminc 
iliately  uijon  the  conclusion  of  ho«t.ilities.  Tin. 
problem  is  one  which  is  not  peculiar  to  Birken- 
head, and  we  entirely  endorse  this  jjolicy  of 
prejjaredness,  wliicli,  in  our  view,  is  of  general 
ap()lication. 

<  *  * 

„  ,.,.     ,„    ,  In  a  special  RiLssian  Seeti<;ii 

Public  Works  ,  .   ,        '  j   •      ^i       ■  n 

„  uhicli  appeared  in  the  issue  ot 

in  Russia.  ,'  ^  i\      !•■ 

our  contemporal'y  tlie  r  inutirtrr 

iind  BuUtonint  for  Deeember  7th  there  appeared 

an    article  of  gi-eat  interest  dealing   pai-ticulai*ly 


with  the  openings  that  may  arise  for  British 
contractors  in  connection  with  public  works 
in  Russia,.  It  appears  that  the  most  likely 
openings  are  in  cnnnect.ioii  with  water  engineer- 
ing, river  works,  and  electrical  undertakings  of  all 
Ivinds,  Enssian  writers  on  the- subject  (says  the 
author)  make  no  secret  of  the  leading  weakness 
in  the  national  industrial  system  —  namely, 
scarcity  of  nioni'.\\  to  which  they  also  quite 
correctls-  attribute  the  lo.ng  delay  iii  carrying  out. 
a  series  of  public  uorks  that  would  l)e  immensely 
jirofitable  to  Um'.  Ilussian  people,  from  both  aii 
economic  and  a  hygienic  pohit  of  view.  We  may 
leave  railways  aside  for  the  moment.  They  axe 
receiving  a  fair  sharr  of  attention,  both  by  the 
(l<«vernment  and  piivate  contractors.  Canals  and 
other  waterways,  jiarf  ictdarly  navigable  rivers, 
e\ist  more,  conveniently-  aiud  extensively  in  Russia 
than  in  any  country  in  the  world.  Rjut  there  is 
one  respect  in  which  Russia  is,  economically 
speaking,  deplofably  deficie.nt. — that  is,  in  public 
rotidsj  Were  Russia  better  provided  with  roads, 
she  would  provide  a  much  better  marljet  for  aiitoi- 
cars.  It  will  be  many  years  before  her  road 
■.s.>slein  approaches  etliciency,  but  she  is  giving 
great  attention  to'  this  (juestion,  and  there'  is  no 
rea.son  why  she- should  not.,  witli  her  own  engineer- 
ing knowledge  and  local  la.boiir,  make  all  the 
road-,  slh'  rc(|iiiri.s  w  it  lioiil,  onlsidi>.  assistance. 


Tlie  Engineer 
as  Arbitrator. 

l\i'     brrll     lliaclr 


W'r  have  oil  more  than  one 
•casioii  noted  decisions  of  the. 
oni-is  ill  cases  where  attempts 


I  blow  over  the  not  unusual 
|iro\i-iMii  ill  ail  eiiginrcring  contract  that  in  the/ 
<\iiii  I  if  a  dis|)iite  the  engineers  decision  shall 
!»■  linal  and  binding  on  both  parties.  An  apjjli- 
cation  Ui  stay  an  action  arising  out  (»f  an  action 
on  a.  contract  for  the  c(jns(ruction  of  water  mains, 
etc.,  on  the  ground  that,  a  clause  (jf  this  nature 
constituted  a  reference  to  arbitriitirm,  was  recently 
made  before  Lord  Coleridge-J.  in  chambers.  The. 
clause  in  (|uestioii  was  a  very  eom|)relieirsive  one, 
and  [irovided  hi  effect  that  eveiy  kind  of  dispute 
in  regard  to  the  execution  of  the  work  or  in  n^giird 
to  aii\  matter  of  account,  or  tlie  final  balancr 
to  be  paid  t<^  the  conl.ra<'.tor,  should  be  "settled 
and  decided  by  the  engineers,  with  or  without 
formal  reference  or  notice  to  the  pa,rties  or  either 
of  them,  and  the  certificate  of  the  engineer  under 
his  hand  shall,  so  fiu"  as  it  extends,  be  binding 
and  cfjiichisive  on  both  j)a.rties."  It  wa,s  further 
jirovided  that  "  the  certificatb  of  the  engineer 
shall  have  the  force  and  effect  of  an  award." 
This  clause  is  as  strong  and  comprehensive  a«  .it 
could  well  be  made;  nevertheless,  it  was  held 
that,  it  did  not  constitute  a  submission  to  arbitra- 
tion within  the  Arbitration  Act,  1889,  and  the 
application  for  a  stay  of  proceedings  was  aecord- 
inglv  dismissed. 


Notes  from 
Ireland. 


In  this  issue  we  commence 
a  iii-w  feature,  "  Notes  from 
Ireland,"  which  it  is  hoiped  to 
continue  regularly — not,  'perhaps,  weekly,  but  as 
frequently  a.s  space  permits.  It  is  the  hop.e  of 
their  author  to  make  them  of  general  interest  to 
SfKVKYOH  readers,  but  especially  to  those  holding 
appointments  in  Ireland;  and  he  asks  all  inte- 
rest -d  to  favour  him  from  time  U)  time  with  com- 
ments on  the  notes  or  with  interesting  hapj)en- 
ings  or  technical  connnents  which  might  be 
incorporated  with  them.  Although,  being  human, 
he  would  also  welcome  encomium,  lie  is  preiiared 
to  suffer  criticism,  es]ieeially  f)f  the  kind  which  is 
co'iistrnctive  and  informative.  All  communica- 
tions addressed  to  him  at  the  offices  of  Tin.; 
SuKVKYOK  will  be  duly  foi-warded  to  him.  Airange- 
ineiits  art.'  being  made  to  jirovide  a  similar  feature 
for  "  bonnie  Scotland,"  and  for  "gallant  little 
Wales." 


540 


THE   SURVEYOR   AND   MUNICIPAL 


Dfxembee  15,  1916. 


The  Cross  Hill   Covered  Service  Reservoir  for  the 
Birkenhead  Waterworks.* 


By    W.    .1.    E.     I'.INNIE.     i;.A.(CA.\TAl;.),    Ji. ins  [.,;.:: 


ni'i-nvd  by  the  Hiikviilicad 
■|ioration  i)ro]]ose  to  iiiipound 
Alwt'U  and  Bionig,  tijbiitaiies 


I'ndor  the  powt-is 
"Water  Act,  1907,  tin- 
till*  wat*'is  of  the  Kivr 

i>f  thf  Cliestor  Doo.  Tile  scheme  was  laid  out  so  as  to 
be  carried  out  in  two  stages,  the  first  of  which  involved 
the  construction  of  a  masonry  dam  on  the  liiver  Alwon 
and  an  aqueduct  to  Birkenhead  ,  of  sufticient  size  to 
deal  with  the  anticipated  yield  of  tluit-  drainage  area 
only — viz.,  7.2(X).0()0  gallons  per  diem,  after  allowing 
for  the  discharge  of  the  coiiijiensation  water  to  the 
river  amounting  to  .■1,()UO,()()0   gallons   per  diem. 

The  impounding  resi-rvoir  is  situated  in  the  i-nunty 
of  Denbigh,  about  3  miles  north  of  Cerrig-y-druidion, 
which  lies  on  the  Cliest<?r-Holyhead  road  between 
Corvven  and  Bett\vs-y-("oed,  and  about  10  miles  from 
the  fonuer. 

The  total  length  of  the  aipicduct  from  the  impomul- 
ing  reservoir  on  the  Alwento  the  termination  at  the 
existing  Flaybrick  Hill  reservoir  of  the  corpoi-ation 
is  a  little  over  42  mdes,  and  it  is  formed  almost 
entirely  of  cast  iron  and  steel  pipes. 

The  Act  pi'ovides  for  two  service  reservoirs  of  equal 
capacity  situated  near  Barnston,  about  3^  miles  south 
of  Birkenhead ;  and  the  first  of  these  (called  the  Cross 
Hill  service  reservoir)  is  now  approaching  completion, 
and  forms  the  subject   of  this  j)aper. 

The  top  water-level  of  this  reservoir  is  232  ft.  abow 
ordnance  datum,  and  the  ])ipe-line  is  designed  so  as 
to  discharge  the  full  quantity  of  water  from  this 
service  reservoir  into  the  existing  Flaybiick  Hill  resei- 
voir.  At  the  Flaybrick  Hill  service  reservoir  is 
situated  a  pumping  -station,  which  draws  its  supply 
from  a  deep  well  in  the  new  red  sandstone,  part  of 
which  sujiply  is  pumped  U])  into  a  water-tower  to 
serve  the  high-level  district  adjoining  this  pumjiing 
station.  The  elevation  of  the  Cross  Hill  service  reser- 
voir is  not  sufficient  to  enable  water  to  be  delivered 
into  the  top  of  this  tower,  ancV  accordingly  the  pipes 
between  the  service  reservoir  at  Cross  Hill  and  Flay- 
brick Hill  are  designed  so  as  to  permit  the  water 
being  discharged,  by  by-passing  the  reservoir,  into  this 
tower  under  the  pressure  of  the  balancing  tanii  situated 
at  Mount  Pleasant  on'  the  other  side  of  the  Dee 
estuai-y,  where  the  top  water-level  is  521  O.D. 

The  city  of  Bii'kenhead  jiossesses  service  reservoirs 
having  a  capacity  sufficient  to  meet  the  -ordinaiy 
fluctuations  of  the  demand,  and  thereiore  the  cliief 
function  of  the  reservoir  forming  the  subject  of  tliis 
paper  is  to  provide  storage  in  case  of  interruiitions 
■due  to  rejiairs  being  iiecessai-y  on  the  long  line  of 
liipes,  about  4  miles  of  which  cross  the  marshes  of 
the  Dee  estuary. 

The  reservoir  is  liexagonal  in  plan,  and  has  an  area 
of  ap]iro\imately  3'G  acres,  1  ft.  in  depth  represent- 
ing l,0()0,fH)0  gallons  storage.  The  avaOable  storage 
amounts  to  about  2«,000.0I)()  gallons,  or  about  four 
days  of  the  anticii>ated  sujijily  from  the  drainage  area. 
As  the  Alwen  water  is  to  be  filtered  at  the  ui)|)er  end 
of  the  atpieduct,  it  was  decided  to  cover  the  ri-servtiir 
so  as  to  prevent  the  undesirable  aquatic  growths 
whicli  take  place  wlien  filtered  water  is  exposed  to 
sunlight.  Advantage  is  taken  of  the  fact  that  the 
reservoir  is  covered  to  reduce  the  cost  of  construclion, 
as  will  presently  be  described. 

After  other  tyjies  of  roof  had  been  investigated,  it 
was  decided  to  adopt  domes,  supjiorted  on  pillars 
which  could  be  conveniently  nested  together  by  using 
the  liexagon  shajie. 

The  reservoir  is  situated  at  the  summit  of  a  gently 
sloping  hill,  and  the  trial  lioles  which  were  sunk 
showed  that  the  foundation  on  which  it  would  rest 
would  be  sand  of  such  a  nature  that  a  contractor 
would  call  it  rock  if  his  schedule  were  so  arranged 
as  to  pay  an  extra  piice  for  rock  excavation. 

The  whole  reservoir,  when  completed,  will  be 
covered  with  the  excavate*!  material,  tlie  bank  being 
triniraed  to  a  2^  to  1  slope,  the  breadth  of  the  banks 
behind  the  side  walls  at  top  water-level  being  21  ft. 
Tlie  positions  of  the  two  reservoirs  were  arranged 
so  that  when  both  reservoirs  are  completed  the 
excavations  will  just  suffice  to  form  the  embankments. 


iitei- meeting  of  the  Institiit 


(.»ne  I'eservoir  staiuK  on  higher  ground  than  the  other, 
and  the  latter  has  been  carried  out  first,  a  portion  of 
the  banking  material  being  taken  from  a  borrow-pit 
on  the  site  of  the  si'cond  reservoir,  thereby  reducing 
the  amount  t>f  excavation  when  the  second  reservoir 
is  undertaken. 

Seeing  the  nature  of  the  banking  material,  it  was 
decided  that  the  side  walls  should  be  so  designed  as 
to  support  the  embankment  when  tlie  n^seavoir  is 
empty,  and  to  transmit  the  water  thrust  to  the 
embankment  when  the  reservoir  is  full.  The  side 
walls  are  therefore  designed  as  a  series  of  horizontal 
arches,  which  tra]ismit  the  pressure  of  the  embank- 
ment when  the  reservoir  is  emiJty  to  vertical  plate 
girders,  which  in  turn  transmit  the  thrust  to  the  roof 
and    floor.      There    are   eight   of    tliese   arches   in   each 


Cross   Hii.i.   REsERVoin:     Plan. 

side  of  the  hexagon,  each  having  a  span  of  30  ft.  and 

a  radius  of  2"  ft.  fij;  in.     At  the  angles  where  adjacent 

sides  meet     the  span  and  the  radius  are  17  ft.  4^  in. 

r  1,001!. 

The  floor  is,  generally  speaking,  12  in.  in  thickness, 
resting  on  a  foundation  of  hard  sand,  and  no  water 
was  met  with  in  the  excavation,  which  is  above  the 
level  of  saturation  in  the  rock.  When  foundation 
level  was  reached,  a  bed  of  marl  was  disclosed  below 
a  jiortion  of  the  floor.  Seeing  that  the  domes  were 
supported  on  jiillars,  and  in  order  to  avoid  unequal 
settlement,  it  was  decided  to  remove  the  marl  so  as 
to  obtain  a  uniform  foundation  on  the  hard  sand. 
Till!  floor,  therefore,  varies  in  thickness. 

The  domes  are  supported  on  432  hexagonal  pillars, 
and  below  each  jiillar  the  concrete  is  2  ft.  in  thick- 
ness, the  extra  foundation  being  hexagonal  in  plan 
and  8  ft.  in  width  between  iiarallel  sides  of  the 
hexagon  at  the  base,  splaying  out  at  an  angle  of 
4.)  deg.  till  the  general  floor  level  is  reached.  No 
cracks  have  been  observed  between  the  floor  and  the 
j)illar  foundaticms.  which  shows  that  a  good  uniform 
foundation  was  secured  throughout.  The  foundation 
under  the  side. walls  is  carried  down  to  2  ft.  3  in. 
below  floor-level,  except  under  the  jjlate  girders, 
where  it  is  carried  down  to  3  ft.  2  in.  below  floor-level. 

CONCKETE. 

All  concrete  was  specified  to  be  5  to  1  concrete — «'.'•.. 
(■lie  volume  of  cement  to  five  volumes  of  the  aggregate 
of  crushed  stone  and  sand  when  mixed  together — but 
the  exact  proportion  of  this  was  left  to  be  determined. 


Oi:.'i:Miii.r,   1...    lulu 
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lowing  to  iho  variablo  luituiv  of  llu-  local  sandstdiio. 
which  i*  uften  wry  poor  stuff,  it  was  tlioiiglit  ailvisablo 
to  sfHHMt'y  that  it  siioulj  iiut  be  iiswl,  but  afti'v  tho 
work  had  startwl,  tho  idiitiactors  (who  had  o|n'nt>d 
uiV  tho  adjacent  Thiugwall  (|uarry)  oaino  I'ovwai'd  with 
an  oftVr  to  reduce  their  pric.'  for  coik  lete  if  tlie  stone 
from  this  quarry  were  allowed  to  be  used,  iuidthey 
submitted  the  ivsults  of  certain  tests  carried  out  by 


tlie  aggregatei  for  ConcreU^  No.  1  ;  and  a  unarvy 
inspector  was  a[ipointed  V)y  the  corporation  to  s<c  that 
no  improper  stone  was  used. 

F.xperiincnts  wer<'  carried  out  which  led  to  the. 
adoption  of  the  following  proportions  for  the  mate- 
vials  used  for  tin-  concreU",  which  were  ganged  in 
se|.)arale  boxes:  For  Concrete;  No.  1,  one  ]iart  by 
\oluiiic   of   cement,    'J  11    volumes   of     sand,    and     41() 


l,'i:>i:i;v 
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Mes^rs.  Kirkaldy,  which  showed  thai  the  >tom.  from 
this  quurry  could  bear  ii  crushing  stress  of  -1011  to  .'itKl 
tons  per  square  foot. 

There  are  thrci'  varieties  nf  sandstone  in  llu-  ipiarry 
—viz.,  white,  pink,  and  yellow.  The  white  and  jjink 
are  the  best,  and  stood  an  average  ciushing  strain  of 
450  trtns  per  square  fool,  wheteas  the  yellow  sand- 
stone st(«)d  370  Ions  per  scpiare  foot,  but  mad*'  an 
excellent    sand   when  <iiishiil.     The  average  crushing 


\oliuii.-s  ..f  stoiio;  and  |oi-  ConciH'lr  No.  2,  one  part 
by  \oliniic  of  c'.'mciit,  10;{  volumes  of  sand,  and  38G 
vohurii'^  of  sioiio.  .\o,  I  coiureto  weighed  133  lb.  per 
cubic  foot  when  iliy,  ami  139  6  when  saturated  with 
w.Uei'.  'I'lic  stone  for  Concrete  No.  2  (which  was  speci- 
fied to  br  biokrii  lo  ^  ill.  size)  cotisisted  of  limestone 
chippiiigs  obtaiiiod  fioiii  U-ad  mines  in  Wales.  Numer- 
ous expei-iment>  uin-  hied  during  tin'  piogii'ss  of  the 
worU    lo    ascerlain    I  lie    sli,-uglh    of    iTir   connvlc.      The 
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stress  of    British   sandstones  used    for  building    pur- 
poses is  4-30  tons  per  square  foot. 

The  concrete  is  divided  into  two  classes:  Concrete 
No.  1,  wiiere  tlie  maximum  measurement  of  tlie  broken 
stone  was  2  in.  ;  and  Concrete  No.  2,  wliero  it  was 
^  in.  Tlie.  former  was  used  for  the  floor  and  side 
walls,  and  the  latter  for  the  moulded  blocks,  groins, 
and  the  domes.  The  |M'rmission  to  use  this  sandstone 
was  limited  to   the  whitx;  and  pink  varieties,   and  to 


tensile  strength  was  arrived  at  by  breaking  beams  at 
the  site  of  the  work,  and  the  crushing  tests-  were 
carried  out  by  JMessrs.  Kirkaldy.  These  beams  were 
3  ft.  long  by  G  in.  by  4  in.'  in  section  laid  flat  on 
sujjports  ])laced  2  ft.  apart,  and  loaded  at  the  centre 
till,  they  broke.  These  tests  were  carried  out  on  tlu'. 
No.'  2  concrete  only,  as  this  alone  was  subject  to 
tension  in  the  finished  work. 

The  result  of  the  tests  showed  that  the  beams  failed 
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when  the  maximum  fibi-e  stress  was  251  lb.  per  square 
inch,  the  age  of  the  beam  being  twenty-eight  days, 
and  516  lb.  per  square  inch  when  the  age  oi  tlie  beam 
was  four  months.  The  strength  of  the  concrete  at 
four  months  was  so  gi-eat  as  to  be  remarkable 
especially  as  the  3  to  1  mortar  briquettes  only  showed 
a  tensile  strength  of  287  lb.  per  square  inch  at  twenty- 
eight  days,  but  was  afterwards  confirmed  by  a  test 
which  will  be  described  when  dealing  with  the  domes. 
'   The  result  of  the  crushing  tests  was  as  follows  ;— 

No.  1  Concrete.— The  cubes  were  made  in  9-in. 
moulds,  and  gave  the  following  results:  Strength  at 
twenty-eight  days  205  tons  per  square  inch,  and  at 
one  year  253  tons.  .  j      -       r  • 

No  2  Concrete.— The  cubes  were  made  in  O-m. 
moulds,   and  gave  the  following  results:  Strength   at 
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twenty-eight   days,   IfiO  tons   per  sijuai-e  inch,   and  at 
one  year  230  tons. 

The  results  obtained  were  rather  contrary  to  what 
was  expected,  as  it  was  thouglit  that  the  concrete  made 
fi-om  the  limestone  cliippings  would  bear  a  greater 
crushing-  stress  than  that  made  from-  the  local  sand- 
stone. However,  the  figures  given  were  obtainetl  with 
cubes  made  from  the  same  consignment  of  cement  by 
the  late  resident  engineer,  Mr.  Wilson.  Nine-inch 
moulds  were  used  for  No.  1  concrete,  as  the  stones 
were  too  large  to  get  a  good  result  in  a  6-in.  mould. 
The  special  concrete  blocks  (which  will  presently  be 
described)  were  made  in  two  ways — in  one  case  the 
mould  were  placed  on  a  "  vibratory  "  table,  the  vibra- 
tion being  effected  by  means  of  a  cam  arrangement 
driven  by  a  portable  engine,  which  raised  one  end  of 
the.  table  and  allowed  it  to  drop;  and  in  the  other 
case  the  moulds  were  themselves  vibrated  by  a 
j)neumatic  hammer. 

The  quality  of  the  concrete  produced  by  thi?  method 
has  been  very  satisfactory  and  uniform.  It  is  possible 
to  obtain  equally  good  concrete  by  veiy  careful 
punning,  but  the  method  here  adopted  ensures 
uniformity  by  mechanical  means,  a.nd  the  "  human 
element  ""  is  largely  eliminated.  In  order  to  ascer- 
tain whether  there  was  any  apjireciable  difference  in 
the  quality  of  the  concrete  made  by  the  "  vibratory 
method  "  and.by  careful  punning  respectively,  a  series 
of  experiments  was  carried  out,  wliicli  showed  that 
the  concrete  made  by  the  fonner  method  stood  a 
crushing  stress  about  6  per  cent  greater.     It  must  be 


borne  in  mind,  however,  that  the  care  taken  in  making 
experimental  blocks  is  exceptional,  and  I  feel  confident 
that  the  actual  superiority  in  practice  is  greater  than 
appears  from  this  result.  .  ,. 

The  Poi-tland  cement  was  supplied  by  the  Associated 
Portland  Cement  ^Manufacturers,  and  came  from 
Peters'  Works— for  the  most  part,  from  their  West 
Kent  branch,  where  the  "  rotary  "  kiln  is  used.  Some 
came  from  the  "  Li-es  "  branch,  where  they  use  the 
.stationary  "  Schmfider  "  kiln.  When  manufactured 
it  was  stored  in  a  bin  at  the  cement  works  specially 
I'l-ovided  for  this  contract,  and  was  sampled  and  tested 
by  Mr.  Bertram  Blount,  of  York-street,  Westminster, 
before  any  was  dispatched,  to  .see  if  it  complied  with 
tlie  British  Standard  Specification.  In  order  to' 
facilitate  early  dispatcli  from  the  works,  seven  and 
fourteen  days'  tests  were  carried  out  to  show  if  a 
satisfactory  growth  in  strength  was  apparent,  twenty- 
eight-day  tests  being  made  on  the  ground.  On  arrival 
at  the  works  the  cement  was  spread  out  in  a  shed, 
but  was  not  turnetl  over  unless  it  proved  to  be  too 
quick  in  setting.  All  the  cement  supplied  for  this 
contract  was  unifoiiuiy  good,  and  complied  with  the 
re(|uhviiit-nts  oi  tht-  Britisli  Standard  Specification. 

FLOOR. 

As  it  was  considered  that  temperature  cracks  were 
niiiivoidable,  it  was  deeided  to  cover  the  whole  floor, 
when  completed,  with  a-layer  of  asphalt,  Jin.  thick, 
carried  under  the  pillars  and  under  the  .side  walls  so 
as  to  be  continuous  witJi  a  sheet  of  .asphalt  sand- 
wiched between  the  brick  facework  and  the  concrete 
backing  of  tlie  .side  walls.  It  was  essential  that  the 
asphalt  should  not  be  so  ductile  as  to  spread  under 
the  weight  of  the  jiillars,  or  to  run  when  placed 
against  a  vertical  face,  aJid  it  was  decided  to  use 
Seyssel  asphalt  spread  in  two  layers  i  in.  thick.  This 
asphalt  is  a  natural  one,  containing  about  14  per  cent 
oif  bitumen,  72  per  cent  of  ealciiiiu  carbonate,  laud  a 
little  siliceous  sand. 

Dsainage  is  secured  by  giving  the  floor  a  fall  of 
G  in.  from  the  centre  to  circumferential  dished 
chajinels  having  a  fall  of  12  in.  to  the  inlet  well  from 
the  opposite  coaner  of  the  tank.  A  21-in.  scour  pipe 
delivers  the  scour  water  into  a  channel  formed  in  the 
liottom  of  Uie  inlet  well,'  leading  lo  a.  27-in.  drain 
dischargintr  into  a  neighbouring  stream.  The  scour 
pipe  is  controlled' by  a  valve  in  the  inlet  well. 

SIDEVVALLS. 

.\s  already  mentioned,  the  side  walls  consist  of  a 
series  of  horizontal  arches  springing  from  steel-plate  ' 
girders  4  ft.  in  depth  and  30  ft.  .5J  in.  in  length.  The 
bases  of  these  girders  rest  on  concrete  at  a  depth  of 
2  ft.-  below  floor  level,  and  ea<:-h  girder  is  connected 
near  its  ripper  end  to  tJie  steel-angle  reinforcements 
of  the  groins  for  the  domes.  These  girders  are  sur- 
rounded by  concreJte  at  the  back  and  special  brick- 
work at  tlie  face,  these  special  bricks  being  designed 
to  iK-t  as  springers  for  the  arch  brickwork  and  to 
.■surround  the  flange  of  the  girder.  A  space  w'as  left 
between  the  special  bricks  and  the  steehvoi-k,  which 
was  filled  in  with  Portland  cemeilt  grout.  The  arch 
is  of  brindle  brickwork  set  in  2  to  1  Portland  cement 
mortar  14  in.  thick  to  11  ft.  3  in.  above  floor  level, 
and  9  in.  thick  to  where  it  meets  the  domes.  It  is 
, bucked  with  concrete  varying  in  thickness  from  18  in. 
(to  12  in.  at  the  centre  of  the  aivh,  and  5  ft.  at  tlie 
ispringing  where  the  plate  girders  are  built  in.  There 
,is  a  5-in.  layer  of  asphalt  between  the  brickwof-k  and 
•  the  concrete,  as  already  stated. 

At  the  centre  of  the  arch  the  concrete  is  further 
•reduced  in  thickness  by  a  recess  which  forms  part 
of  a  vertical  drain  taking  the  roof  drainage.  This 
recess  is  arched  over  by  a  special  type  of  cover,  made 
of  No.  2  conwete,  and  used  for  all  roof  drains.  It 
consists  of  a  semi-circular  arch  of  3  in.  radius,  spring- 
ing from  two  parallel  sides  5  in.  deep,  and  is  2  in. 
in  thickness,  moulded  and  made  on  the  vibratory 
table.  The  top  of  the  vertical  drain  is  covered  by 
a  flag  15  in.  by  15  in.  by  3  in. 

It  was  expected  that  elianges  of  temperature  would 
cause  the  concrete  to  crack  along  the  line  of  this 
recess,  and  this  proved  to  be  the  case.  As  the  span 
is  only  30  ft.,  the  cracks  were  small — about  -.V  in.  wide 
— and  it  was  found,  when  the  concrete  was  cut  out 
for  inspection,  'that  there  was  no  trace  of  the  crack 
through  Uie  asphalt. 

The  vertical  drain  discharges  into  a  main  drain 
suiTOunding  tlie  reservoir  which  picks  up  the  roof 
drainage,  and  varies  from  15  in.  to  30  in.  in  diameter. 
It  was  thought  to  l^e  an  advantage  to  localise  the 
cracks,  which  were  anticipated  as  inevitable,  and  at 
'   the    same    time    provide    a    means    of    determining 
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whether  leakage  was  takinpr  place  through  any  par- 
ticular crack  hy  means  of  the  drain,  which  also 
afford*  the  oppoi'tunity  of  grouting  up  tlie  crack  if 
such  leakage  should  prove  to  be  taking  place. 

The  side  walls  are  not  reinforced,  except  near 
top  of  the  wall,  where  a  longitudinal  bar  2  in.  by 
i  in.  ii;  introduced,  attached  to  the  plate  girders. 
When  Uie  side  walls  had  been  carried  up  a  few  feet, 
vertical  cracks  appeared  through  tlwj  specixal  brick 
facework  and  the  moulded  concrete  pedestal  blocks 


The  plate  girders  intersect  the  asphalt  layer,  and 
great  care  had  to  be  exercised  ,to  get  a  good  junction 
between  the  asplialt  and  the  steelwork ,  which  was 
carefully  cleaned. 

PILLARS. 

The  pillars  which  support  the  roof  are  432  in  num- 
ber, and  are  built  up  of  moulded  blocks  consisting  of 
No.  2  concrete,  made  by  the  "  vibratory  "  method. 
There  are  sixteen  of  these  blacks,  18  in.  in  depth  of 
course  in  each   pillar,  resting  on  a  jiedestal.       The 
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which  clotlie  Oie  inner  flanges  of  the  plate-  girders. 
It  was  thought  at  first  that  this  miglit  be  due  to 
expansion  of  the  Portland  cement  grout  which  filled 
the  space  between  the  girders  and  the  si)ecial  bricks. 
Le  Chatdier  tests,  however,  failed  to  detect  any  but 
very  flight  expansion  in  the  cement  moulds  even 
after  boiling.  It  was  then  thought  that  the  cracks 
(which  appeaired  exactly  at  the  .same  jilace  and  with 
grea.t  regularity)  mii-'ht  be  due. to  changes  of  tempe- 
rature in  the  girders,  hut  on  investiijation  this  ex- 
planation    was     abandoned.     The     conclusion     now 


Ijillar  blocks  are  hexagonal  in  shape  between  oppo- 
site parallel  sides.  The  top  and  bottom  edges  arc 
cliantfered,  as  a  satisfaictory  job  cannot  be  made  of 
moulded  conorete  blocks  with  rectangular  corners. 
The  chamfered  joint  has  another  advantage,  as  it  is 
very  difficult  to  get  moulded  concrete  blocks  exact 
in  shape  unless  steel  moulds  are  used,  and  therefore 
one  block  would  not  have  fitted  exactly  over  the  one 
below  it,  and  the  effect  would  have  been  unsightly, 
whereas  any  slight  irregularity  is  not  noticeable  when 
the  outline  is  broken,  by  the  chamfers. 
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arrived  at  is  that  the  cracks  a;r©  due  to  the  oscillation 
of  the  plate  girders,  due  to  wind  action.  When  the 
wall  vvas  only  atfew  feet  high, the  girders  were  secured 
at  the  bottom,  but  the  tops  had  to  be  stayed'  by 
temporary  timber  struts,  which  would  allow  of  some 
slight  movement.  The  cracks  only  extended  for  a 
•vertical  height  of  a  few  feet,  and  did  not  appear  in 
the  later  work  when  the  girders  were  securely 
fixed  in  the  wall.  They  are  quite  unimportant,  as 
they  only  occur  through  work  which  can  have  no 
influence  on  the  water-tightness  of  the  reservoir. 


The  ])edestals  of  the  pillars  are  hexagonal  blocks 
of  special  concrete,  15  in.  thickness  of  course,  and 
4  ft.  6i  in.  between  parallel  sides,  the  top  9  in.  being 
chamfered  at  an  angle  of  45  degirees.  Each  pillar  is 
.surmounted  by  a  moulded  concrete  cap  18  in.  in 
depth  of  course,  splayed  at  the  top  so  ^as  to  form  .an 
abutment  for  the  groins  at  right  amgles  to  the  neutral 
axis,  where  it  meets  the  column.  All  the  pillar 
blocks  are  moulded  with  a  central  circular  hole 
6  in.  in  diameter,  and  the  blocks  are  dowelled  together 
by   Portland   cement  -  mortar   filling   this   hole.    The 
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top  of  each  column  is  srunnotunted  by  a  steel  gussat- 
piece,  to  which  the  reinforcement  of  the  groins  are 
attached,  aud  thase  gi^ssets  are  secured  to  the  pillars 
by  a  li-in.  diameter  steel  rod,  4  ft.  6  in.  in  len^rth, 
passing  down  and  girouted  into  the  central  hole. 

GROIKS. 

The  groins  wliich  support  the  domes  are  of  rein- 
forced No.  2  concrete.  They  are  14*in.  in  width,  pro- 
ject 14  in.  below  the  dome,  and  are  arched  to  a  radius 
of  20  ft.  4  in.  The  reinforcement  consists  of  rolled 
steel  joists  5  ft.  by  3  in.  liy  11  lb.,  l>olt.ed  to  the  gussets 
already  described.  The  groins  were  constructed 
before  the  domes  were  commenced,  and  were  of  such 
a  depth  and  so  formed  as  to  afford  al>utment.s  for 
the  domes  at  right-angles  to  the  neutral  axis. 

There  i«  no  tension  on  the  groin  when  the  work 
is  completed,  and  the  reinforcement  was  introduced 
for  the  primary'  purpose  of  securing  together  the  tops 
of  all  the  pillar.s,  and  so  preven-ting  mowment  under 
the  cross  strains  brought  to  bear  on  them  during 
construction.  They  also  strengthen  the  groin  to  takr 
the  lateral  thrust  of  the  green  ooncjete  of  the  dome 
during  construction  and  the  as\-mmetrical  loading 
which  occurred   wlien   the  dome,   .-ipringinp  from  one 
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face  of  the  groin  only,  was  oompleted.  They  proved 
to  be  sufficient  for  this  purpose  during  conntjuotion. 
though  some  doubt  was  felt  on  this  point,  and  tem- 
porarj-  struts  were  provided  to  take  asymmefo-ic 
Ilia  ding  during  construction. 

The  sj>&cificatif)n  set  out  the  exact  met.hod  of  pro- 
i-ediire,  and  it  was  arpanged  that  all  the  pillars 
shoidd  Vh?  tied  tngetlier  at  the  top  by  means  of  this 
steel  reinforcement  iiefore  the  concrete  of  the  groins 
was  commenced.  Thi.s  proved  to  l>e  a  necessary 
stipulation,  for,  as  a  matter  of  fax3t,  the  steelwork 
was  not  quite  complete  when  theifroins  were  started, 
and  when  the  concreite  approaiched  the  point  where 
the  .steelwork  bad  toeji  omitted  it  was  found  that 
the  .pillars  moved  slightly,  horizontal  cracks  appear- 
ing l>6tw©en  the  pillar  blocks.  It  was  also  specified 
that  all  the  concrete  groins  were  to  be  complete 
before  the  domes  were  commenced,  and  this  w-as 
accordingly  done. 

DOUES. 

Tlie  domes  are  of  No.  2  concrete,  and  hexagonal  in 
plan,  springing  from  the  groins  and  resting  on  the 
tnps  of  the  pillars,  the  span  from  centre  to  eentre 
of  opposite  parallel  croins  being  30  ft. 

Tlie  following  points  determined  the  design:  — 

(1)  The  minimum  thickness  of  concrete  to  bo  6  in. 

(2)  The  line  of  thrust  when  the  dome  is  completed 
and  loaded  to  pass  through  the  <.«ntre  of  thickness 
of  concrete,  so  that  there  is  no  tension. 


(3)  The  extrados  of  the  dome  to  be  so  formed  that 
double  shuttering  should  not.  be  required  at  the 
springing — i.e.,  the  maximum  inclination  of  the^ 
surface  to  the  horizontal  to  be  such  that  green  con- 
crete would  stand  .at  that  angle. 

The  second  condition  could  not  be  fully  met  as  the 
loading  varied  according  to  whether  the  sand  cover- 
ing the  tank  was  wet  or  dry,  but  the  actual  tension 
under  other  conditions  is  small. 

The  radius  of  the  intrados  of  the  dome  varies  from 
.')0i5t.  to  17  ft.  as  the  .springing  is  approached,  and 
t.lie  thickness  varies  from  6  in.  lat  the  centre  of  the 
dome  to  13  in.  at  the  centre  of  the  groin. 

It  was  specified  that  fourteen  days  sliould  elapse 
l>efore  the  centering  was  struck. 

Each  dome  was  completed  in  one  operation,  so  as 
to  avoid  planes  of  weakness.  It  was  expected  that 
contraction  cracks  would  occur  at  the  junction  of  the 
dome  and  the  gi'oins,  and  therefore  no  attempt  was 
made  to  secure  adhesion  lietween  the  dome  concrete 
and  the  groin;  and,  as  a  matter  of  fact,  the  tempe- 
rature cracks  did  put  in  tiieir  appearance  along  these 
lines,  only  minute  surf  ace  cracks  being  visible  in  the 
domes.  Thn  intersection  of  the  domes  with  the  groins 
formed  a  series  of  zig-zag  valleys,  into  which  surface 
drainage  would  find  its  way.  These  valleys  were 
accordingly  levelled  up  with  concrete  so  as  to  give 
a.  fall  of  6  in.  from  the  centre  of  the  reservoir  to  the. 
side  wall,  where  the  drainage  was  delivered  into  the 
\'ertical  pii>es.  .Vdjaeeut  domes  which  meet,  the  side 
wall  at  the  plat*^  girders  to  which  the  reuiforcement 
of  two  groins  is  attached  leave  a  space  between  the 
groins  aind  the  arch  of  the  side  wall.  This  space  is 
covered  witlr  a  roof  of  concrete  flat  on  top  and  arched 
bf'low  so  as  to  .give  the  same  rise  and  to  spring  from 
the  aame  level  as   the  domes. 

It  was  thought  desirable  to  carry  out  full-scale 
experiments  to  determine  the  strengUi  of  the  domes. 
-Vs  it  would  not  lia.ve  been  a  very  easy  matter  to  test 
one  of  the  domes  to  destruction,  it  wa.s  decided  to 
oarry  out  'the  experiments  on  a  portion  of  the  dome 
only.  Accordingly  a  .strip  of  the  dome  was  con- 
structed 2  ft.  wide,  the  sides  of  tlie  strij)  being 
parallel  sections  at  right^angles  \n  the  springing?,  and 
the  centre  of  the  strip  corresponding  WTth  the  centre 
of  the  dome.  It  was  obvious  that  this  strip  w'ould 
be  weaker  than  the  actual  dome,  owing  to  the 
ahsenoe  of  lateral  support.  The  ist.rip  formed  a  bridge 
of  ooncreto  2  ft.  wide.  ha.'\ing  t.he  same  span,  the 
.•^ame  rise,  and  the  same  thickness  <vf  the  dome  at 
corresponding  distances  fiK>m  the  centre.  It  was 
tested  when  it  was  nineteen  weeks  okl  in  the  follow- 
ing manner:  It  was  first  loaded  with  sand  to  the 
actiia!  loading  to  which  it  would  be  submitted  in 
))ractice,  which  amounted  to  5i  tons,  distributed 
symmetrically ,  but  not  uniformly,  on  the  arch.  One- 
lialf  of  the  a.cch — i.r..  from  the  springing  to  the 
centre — was  then  loaded  with  bricks  to  .give  a  uni- 
fonn  distribution  of  load,  the  other  half  being  left 
unloaded  except  for  the  sand  already  referred  to. 
Twelve  tons  of  bricks  were,  stacke<l  without  the  arch 
sho^\'ing  signs  of  failure,  the  deflection  at  thecedtro 
amounting  to  i  in.  Under  these  circumstances  the 
maximum  fibre  tension  oocurred  at  a  point  4  ft.  9  in. 
from  the  c*"ntre  of  the  span,  and  amounted  to  730  lb. 
l>er  i.iquare  inch.  By  this  time  the  pile  of  bricks,  on 
so  narrow  a  base,  had  bec<mie  so  hi,gh  that  the  con- 
tractors declined  to  proceed  .further  with  t.he  experi- 
ment, o'\ving  to  the  danger  to  t.he  workmen  stacking 
bricks  if  the  arch  .suddenly  failed,  so  the  actual 
ultimate  fibre  strain  which  the  arch  would  have 
sustained  was  never  determined.  The  result  of  the 
experiment  confirmed  the  results  obtained  by  the 
beam  exi>eriments  a't  four  months  old  which  lx>re 
an  ultimate  fibre  stress  of  516  lb.  per  square  inch  in 
tension. 

The  centering  for  the  domes,  designed  by  the  con- 
tractors, was  a  very  workable  arrangement,  being 
easily  erected  and  taken  to  pieces.  Each  dome  centre  ' 
was  made  up  of  nineteen  timber  .segments,  eighteen 
dome  -sections,  and  a.  key  piece.  Tliis  centre  was 
supported  on  six  .scaffolds,  triangular  in  plan, 
securely  Iwaoed  and  mounted  on  wheels,  one  of  these 
scaffolds  being  placed  in  position  between  each  pair 
of  pillars,  the  apices  meeting  at  the.  centre  of  the 
dome.  When  wheeled  into  position  they  were 
blocked  up  from  the  floor  and  carefully  levelled,  the 
centre  resting  on  the  plajtfonn  thus  formed.  At  the 
expiration  cd  fourteen  days  the  centre  was  dismantled 
by  fi;rst  taking  out  the  key-piece,  -after  which  the 
segmental  pieces  could  be  removed,  and  lastly  the 
triangular  scaffolds,  which  were  wheele<l  away  and 
re-erected  under  the  next  dome  to  be  constructed. 
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ROOF    DRAINAGE. 

hi  was  .tluiuglit  (tesirahlo  to  avoid  water  (possibly 
oout;tniinatet1>  lirijijiiuj;  into  the  reservoir  through 
oraokA  in  the  roof.  Thesi'  cracks,  as  already  pointed 
out,  occurred  only  alony  the  lines  of  j\uKture  of  the 
dome  and  the  ^rt^i'i*-  Asphalt  |  in.  tliiok  was  there- 
fore laid  to  cover  the  bottom  of  the  zi.L'-ziii;  valleys 
formed  l>y  the  trroins.  and  was  carried  18  in.  up  the 
extrados  of  the  dome  ou  each  side,  thus  forming  a 
watertight  channel  with  a  slope  of  t!  in.  from  the 
centre  to  the  side  walis  where  the  water  cnter.~  tlie 
Vertical  drain,  already  described. 

In  order  to  facilitate  the  jwssage  of  the  water 
si>ecial  drains,  similar  to  those  already  described, 
were  laid  throvigliout  all  the  valleys,  and  were  siu- 
rounded  with  broken  stone.  They  were  butt- 
jointt>d,  and  were  laLso  provided  with  a  notch  to 
facilitate  the  entry  of  the  wa(ter,-a  .special  moulded 
three-branch  |>iei-e  being  provided  at  the  peints  of 
juncture  over  the  (lillars. 

The  roof  will  l>e  i*)vcred  with  sand  from  the  exca- 
va'tion,  and  will  lie  finisheil  off  with  soil  to  a  level 
of  9  in.  above  the  top  of  the  domes  and  sown  ,with 
grass-seed.  The  slopes  of  the  ^surrounding  emhat\k- 
meiit  are  al-so  to  be  soiled  and  sown. 

.<riT.«  ^.  /I'.'.i.Tc.oV  //I'r/iVr.— This  is  provided  by  a 
shaft  built  of  brickwork  14  in.  thick  and  !•  fl.  internal 
diametjT,  .sitiKited  at  the  centre  of  the  reservoir,  in 
which  is  plac'ed  a  speci<il  stairca..se  ma^lo  of  moulded 
ciiRcri'te  biwks  which  tit  together  so  as  to  form  a 
<-entral  liollow  column,  in  which  is  placed  the  float 
of  the  leveJ  retx)rder.  The  walls  of  this  shaft  are 
pierced  by  si\  opening's  above  water  level  to  provide 
ventilation,  and  to  release  the  air  trapped  in  the 
roof  arches  as  the  re-sen-oir  fills.  To  prevent  air 
l>eooiinug  'traj^ped  in  the  domes  4-in.  diameter  east- 
'iron  vent  pipers  have  l>een  built  in  alxjve  water  level 
U'tween  all  the  domes  .so  that  the  air  can  comnmni- 
cate  freely  from  one  dome  to  anolhor  and  can  linally 
escajic.  at  the  sliafl. 

Tile  shaft  will  bo  siinuounled  by  a  substantial 
masonry  structure,  liexagi'iuil  in  plan,  providing  access 
to  the  staircase  and  to  tlie  Icvel-rcnu-ding  iiislrutncnt. 

In  addition  t"  (he  staircase,  roof-numbolcs  have 
beiMi  provided.  si>  thai  long  timbers,  pipes,  iV-e.,  laii 
be  passed   ihrougli   the  denies. 

INLK.T    WELE. 

Tile  inlet  wi-ll  presents  no  fealmcs  "f  nu\<'il>.  II 
is  a  dry  well,  so  that  access  can  be  had  to  any  of 
the  valves,  and  tho  f\>«>i  is  foniied  into  channels  to 
take  the  main  drain  surrounding  the  le.st^rvoir  (with 
which  the  roof  drains  arc  connected),  and  which  dis- 
charges into  a  27-iii.  ferro-concrete  jiipc  leading  to  the 
neighbouring  stream  course.  The  well  is  faccil  with 
brickwork  9  in.  thick,  and  is  circular  in  |)lan,  18  ft. 
in  diaiiK-t^M-.  \  bell-mouth  overflow-pipe  dischargis 
into  the.  drainago  <liannels,  the  diameter  of  the  bell 
mouth  being   t  ft. 

The  main  entering  the  well  is  of  cast  iron,  2.")  in. 
internal  diameter,  and  is  arranged  for  the  <'xtra(tion 
of  a  scraper,  and  discharges  int.o  the  bottom  of  tile 
reservoir.  .\  reflux  valvo  is  provided  to  prevent  the 
reservoir  emiitying  shouhl  a  burst  occur  on  the  main. 
The  well  is  covered  with  fliHir-plales,  and  the  valvc- 
spindles  are  brought  up  to  the  surface,  a  holder  pro- 
viding access  to  the  bottom  of  tlic  well. 

OUTLET    UELL. 

The  (Mitlel  well  is  circular  and  Ki  ft.  internal 
iliameter,  being  similar  in  details  <if  lonstruct  ion  to 
the  inlet  well.  This  is  a  wet  well,  the  level  of  tho 
water  in  the  well  b<'ing  normally  the  same  as  that  in 
the  reservoir,  and  the  pipe  which  admits  the  water 
from  the.  reservoir  is  so  placed  as  to  draw  out  all 
excejit  the  last  0  in.  of  water  which  is  hold  up  by  a 
brick  kerb  surrounding  the  recess  in  tli<^  floor  contain- 
ing the  bell-mouth  of  the  outlet  pipe.  The  outlet  pipe 
is  provided  with  a  valve,  so  that  the  w<>ll  can  hi' 
isolated  and  emptied  into  the  main  drain  sun-ounding 
the  reservoir  through  a  12-in.  connection.  The  i)i|)e. 
leaving  the  outlet  well  is  28  in.  in  diameter,  and  is 
arranged  to  allow  of  the  introduction  of  a  scraper. 

A  sp<Tial  valve  of  novel  design  is  provided  to  auto- 
matically close  the  outlet  l>ipc,  and  so  prevent  the 
resei-voir  from  emptying  in  case  of  a  burst  on  the 
main.  The  entrance  of  the  outlet  pipe  is  turned  down, 
and  terminates  in  a  Ix-ll-mouth  partially  closed  by  a 
hollow  bell-shaped  casting.  The  water  leaving  by  the 
outlet  pipe  passes  through  the  annular  space  between 
the  bell  and  the  bell-mouth,  its  static'  head  being 
reduced  and  an  upward  pressure  being  exerted  on  tlie 
bell,  which  is  kept  in  position  by  its  weight.  The 
effective  weight  of  the  bell  can  be  altered  by  means 


of  a  balan<-e-\veiglit  sliding  on  a  lever,  the  other  end 
of  which  is  attachwl  by  a  rod  to  the  boll.  If  a  burst 
occurs  on  the  outlet  main  the  static  head,  tending  to 
cause  the  bell  to  close  u|)  into  the  bell-mouth,  increases 
owing  to  the  increased  velocity  of  the  water  through 
the  annular  space,  and  the  weight  can  be  adjusted  so 
that  the  bell  starts  to  close- — i.e.,  the  static  head  on 
the  Ix-Il  overcomes  the  weight  at  any  predetennined 
rate  of  flow.  If  no  arrangement  were  made  wliereby 
the  rate  of  niovement  of  the  bell  is  restricted,  tho  bell 
would  conic  into  violent  collision  with  the  bell-mouth, 
and  the  latter  casting  would  inobably  be  shattei-ed. 
'Pile  base  of  the  bell  is  therefore  connei-ted  to  a  bed- 
plate by  means  of  an  indiarubber  tyre,  and  a  small 
leak-hole,  the  exact  size  of  which  can  be  regulated, 
admits  water  into  the  interior  of  the  bell.  When  tlu> 
valve  is  set  the  bell  is  filled  with  water,  and  the  static 
pressure  in  the  interior  of  the  bell  is  th<'  same  as  that 
111  the  outlet  well  owing  to  the  connecting  orifice 
referred  to  abovt'.  .\s  soon  as  the  bell  commences  to 
move  u|iwards  tile  volume  of  water  enclosed  betwien 
the  bell,  the  rubber  tyre,  and  the  basc-jilate  increases, 
and  water  is  sucked  in  through  the  orifice,  the  si/.e  of 
whiih  regulat<-s  tho  u)iward  movement  of  the  bell. 

The  author  desires  to  acknowledg<i  his  indebtedness 
to  the  resident  engineers  and  chief  inspector.  Mr. 
Lawrence  Wilson  was  resident  engineer  from  June. 
liM.S,  till  the  end  of  December,  1911,  when  he  obtained 
a  commission  in  llu-  Itoval  (rarrison  Artillery.  Trans- 
ferred to  the  K'oyal  Kneineevs,  he  was  killed  whih' 
performing  a  nimv  yallanl  action  in  France  on  Angus! 
it,   till.). 

The  setting  out  of  tin-  work  was  no  light  task,  as 
cAn  be  well  imagined.  I'lie  sirel  loof  reinforcement 
covers  an  area  of  nearly  (  acres,  anil  the  |)late-girders 
and  pillars  had  |o  be  set.  with  such  accuracy  that  the 
gussets  fitted  into  place  on  the  io|i  of  the  432  pillars. 
No  one  who  has  seen  the  work  can  fail  To  be  struck 
with  the  extraordinary  accuracy  of  the  setting-out,  on 
which  the  ease  of  const  met  icm  so  largely  depended. 
,Mr.  Wilson  was  succeeded  by  i\Ir.  Baker,  of  whose 
ability  the  author  I'annot  speak  too  highly,  and  the 
corporation  were  most  fortunate  in  securing  the  ser- 
\  ices  of  Mr.  Yonart,  who  actt'd  as  rhief  inspei-tor  from 
the  commeiiceineiit  of  the  work.  Mr.  Crimp  assisted 
liist  .Mr.  \Vils,,n  and  then  Mr.  I5aker.  leaving  to  take 
n|i  mnnil  ion  work    in   April,   191(i. 

Thr  colli  racloi-s  for  the  work  are  Messrs.  K. 
.McAl|,iiie  iS.  Sons.  The  contract  was  let  in  1913  for 
the  sum  of  fr9,00ll,  or  about  t2,H0()  per  1,000,000 
gallons  of  storage  obtained.  This  compares  with  an 
average  cost  of  U.'i.OOO  p<'r  1,000,000  gallons  for  several 
covered  service  resevoirs  conslructed  by  the  London 
water  compani<'s.  the  economy  obtained  being  due  to 
the  special   features  of  the  design. 

The  contract  periotl  was  two  years,  but  this  has  nol 
been   fulfilled  owing  to  the  war. 

Mr.  Alfred  Mc.Mpine  had  personal  charge  of  this 
("iitract,  and  was  assisted  by  Mr.  Kesson  as  engineer 
and  sub-agent,  to  whom  also  much  credit  is  due  for 
the  accurate  setting  out.  The  falsework  for  the 
groins  and  domes  was  no  easy  task,  and  great  credit 
is  due  to  the  contractors  for  the  able  wa.y  in  whicli 
they  solved  the  difficulty. 

The  author  is  greatly  indebted  to  Mr.  .1.  W.  iM. 
Hif'hardson,  the  water  <ngineer  of  Birkenhead,  for  tho 
use  of  the  iiegativ<.'s  showing  the  progress  of  the  work 
sjiicr  its  romnH'iicemenl. 


Tramways    and    Light    Railways    Association The 

(Jovernnieiit,  having  taken  over  the  greater  part  of 
Caxtoii  House,  the  Tramways  and  Light  Railways 
Association  and  the  Incorporated  Association  of 
Kleetric  Power  Companies  have  removed  from  that 
building  to  Sanctuary  House,  33  Tothill-street,  West- 
iiiiiisfer  (facing  Caxton  House). 

1917  Diaries.— Messrs.  Thomas  De  La  lUie  &  Co., 
Limited,  of  llll  Bunhill-row,  E.G.,  issue,  as  usual,  a 
varied  and  most  attractive  series  of  diaries  for  the 
coming  year.  We  particularise  "The  Onoto  Diary," 
an  ever-ready  reference  book  containing  an  index  of 
the  months,  and,  in  addition,  an  alphabetical  index 
which  enables  an  orderly  record  to  be  kept  of  addresses, 
telephone  numbers,  and  other  useful  reference  notes. 
It  ranges  in  price  from  6d.,  for  the  watch-pocket  size, 
upwards.  "The  Duplex  Reversible  Diaries"  wei-e 
introduced  for  this  year,  and  proved  to  be  eminently 
successful.  They  are  published  in  two  sizes,  both  of 
which  are  ruled  throughout  and  will  be  found  most 
suitablo  for  business  men.  "  The  Portable  Onoto 
Diary  "  forms  an  ideal  present  for  a  gentleman.  It 
can  be  had,  in  note  case,  for  from  4s.  to  25s,  each. 
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Institution  of  Water  Engineers. 

WINTER   GENERAL   MEETING   IN   LONDON. 


In  the  absence  of  the  president,  Mr.  F.  W.  jMcCuI- 
loiigh  (Belfast),  Mr.  A.  B.  E.  Blackburn  (Sunderland), 
vice-president,  occupied  the  chair  on  Friday  last  at 
the  twenty-first  winter  general  meeting  -of  tlie  Insti- 
tution of  Water  Engineers,  wliich  was  held  at  the 
apartments  of  the  Geological  Society,  Burlington 
House.  London.  The  attendance  included  Messrs. 
W.  J.  E.  Binnie  (Westminster).  W.  IT..  Burgess  (Bed- 
ford Park,  W.),  O.  Williams  (Aberdare),  G.  T.  Edwards 
(Leicester),  H.  Swinney  (Chepstow),  S.  .1.  Richards 
(Chepstow).  Frank  H.  Brunt  (RocJidale).  L.  Askew 
(Caxton  House.  S.W,).  H.  C.  Head  (Winchester), 
James  Dewliirst .  (Chelmsford),  H.  Ashton  Hill 
(Birmingham),  Fred.  J.  Dixon  (Ashton-under-Lyne), 
J.  O.  Barrowclougli  (Batley),  D.  Halton  Thomson 
(Portsmouth).  E.  .7.  Silcock  (Westminster),  Alex.  H. 
Jameson  (King's  College,  W.C.).  J.  W.  Wilkinson 
(Ludlow).  A.  W.  Oke  (Hove).  A.  E.  Cornewall-Walker 
(Redhill),  C.  B.  Newion  (Hull).  Charles  H.  Pxiestlev 
(Cardiff).  A.  H.  Cooper  (Wey  Valley,  Farnham),  F.  J. 
Bancroft  (New  Bamet).  R.  Askwitli  (Witton-le-Wear). 
D.  Kitchingman  (Southampton),  S.  R.  Lowcoek 
(Westminster).  Fredeiick  Hughes  (Meirthyr  Tydfil). 
R.  B.  Rigby  (Bury),  Cecil  H.  Rol>er'ts  (Aberdeen). 
Charles  Clifton  (London),  E.  Uwins  Gillate  (London), 
Waiter  J.  Easter  (London),  Donald  Dinwiddy 
(London),  and  Percy  Griffith  (Westminster),  secretary. 

Two  papers,  "  The  Cross  Hill  Covered  Service 
Reservoir  for  the  Birkenhead  Corporation,"  Ijy 
W.  J,  E.  Binnie,  m.inst.ce,,  b.a.(cantab),  and  "The 
Rating  of  Waterworks."  by  Charles  Clifton,  p.a.s.i., 
were  read  and  discussed  in  the  course  of  the  meeting, 
that  of  jMr.  Binnie — ^reproduced  on  nnotlier  page  of 
this   is.-ne — being  jiresented  first, 

CROSS    HILL   COVERED    SERVICE    RESERVOIR. 

The  Chairman  said  he  was  sure  they  had  all 
listened  with  great  interest  to  the  paper,  w-hich  would 
form  a  most  valuable  addition  to  the  "  Transactions," 
Some  of  the  members  of  the  institution  ,had  had  the 
privilege  of  seeuig  over  the  works  described  in  the 
paper  at  a  most  interesting  stage  two  or  three 
months  ago,  and  he  hoped  they  would  have  a  good 
discussion.  The  reservoir  certainly  had  some  very 
striking  and  ingenious  features.  One  point  that 
struck  him  in  regard  to  tlie  cost  of  the  reservoir  was 
that  it  seemed  to  have  come  out  l>elow  the  estimate, 
which  was  rather  extraordinaiy  at  a  time  like  this, 
seeing  that  the  war  had  intervened  since  the  contract 
was  let.  Mr,  Bimiie  had  himself  drawn  attention  to 
the  extraordinary  accuracy  of  the  setting-out,  which 
was  certainly  remarkable, 

Mr.  C,  H,  Priestley  (Cardiff)  said  he  was  sure,  as 
the  chairman  had  remarked,  tliey  had  all  listened 
with  very  great  pleasure  to  the  paper  which  Mr, 
Binnie  had  kindly  given  them,  and  those  of  them  who 
had  an  opportunity  of  seeing  the  work  itself  were 
\'ery  much  struck  with  the  w'hole  of  the  design  from 
beginning  to  end.  He  did  not  know  that  he  had 
many  observations  to  make  in  connection  with  the 
design  itself,  liut  there  were  one  or  two  points  he 
might  refer  to.  The  first  and  chief  point,  to  his  mind, 
was  that  Mr,  Binnie  appeared  to  take  it  as  an  axiom 
that  aquatic  growths  took  place  when  filtered  water 
was  exposed  to  .sunlight.  He  (the  speaker)  had  had 
experience  of  two  or  three  open  'reservoirs  wdiich  con- 
tained filtered  water.  Those  reservoirs  had  been  in 
use  from  twelve  to  fift;een  years  now,  and  no  such 
aquatic  growths  had  ever  appeared  in  either  of  them. 
Unless  Mr,  Binnie  had  some  special  knowledge  that 
the  water  in  his  reservoir  wordd  be  affected  in  that 
way,  ,seeing  that  it  was  in  such  an  exposed  condition, 
and  free  from  contamination  directly  from  Birken- 
head or  the  district,  he  did  not  know  that  it  was 
absolutely  necessary  that  the  reservoir  should  be 
covered.  Of  course,  they  knew  that  a  reservoir  that 
was  not  covered  could  certainly  be  constructed  at 
from  about  a  half  to  two-thirds  of  the  cost  of  a 
covered  reservoir.  He  would  like  to  know  why  Mr, 
Binnie  constructed  a  covered  reservoir.  Probably  he 
had  knowledge  that  the  water  would  be  subject  to 
aquatic  srowths — if  he  had  not  that  knowledge,  then 
lie  (Mr.  Priestley)  did  not  know  that  it  was  necessary 
that  in  such  a  position  the  reservoir  should  be 
covered.  With  regard  to  the  concrete,  he  was  pleased 
to  know   that  it  was  subject  to  the  tests  which  the 


author  had  described.  He  had  always  understood 
that  a  sharp,  siliceous  sand  was  the  best  substance 
to  use  for  concrete.  The  sand  which  was  used  in  this 
work  wais  not,  so  far  as  he  could  judge, either  sharp  or 
siliceous.  There  was  one  other  point  he  would  like  to 
refer  to,  and  that  was  in  connection  with  the  ventila- 
tion of  the  resei-voir.  It  appeared  to  him  that  the 
ventilation  was  not  sufficient.  He  did  not  know 
whether  Mr.  Binnie  had  yet  had  any  proof  on  that 
point,  biit  it  appeared  to  him  that  very  much  more 
ventilation  was  necessary  than  was  provided.  He 
(the  speaker)  had  a  service  reservoir  somewhat  similar, 
and  they  found  that  the  air  collected  in  the  top, 
although  tliere  were  several  ventilators,  and  it  was 
necessary  to  provide  a  great  many  more  ventilators 
to  get  the  air  into  circulation,, or  to  clear  it,  than  was 
put  in  in  the  first  instance. 

Mr.  E.  J,  Silcock  (Leeds)  said  he  had  not  intended 
speaking  on  the  paper,  but  h©  felt  that  one  could  not 
do  less  than  thank  Mr.  Binnie  for  having  brought 
forward  that  communication,  and  for  having  given 
them  the  opportunity  of  seeing  the  work  in  course 
of  construction.  The  general  design  of  the  reservoir 
])resented  many  novel  features,  and  he  had  been  very 
much  struck  with  the  very  careful  way  in  which  all 
the  details  of  the  design  had  l>een  worked  out,  and 
also  the  great  care  which  had  been  exercised  in  the 
execution  of  the  work.  The  general  effect  produced 
by  the  long  columns,  owing  to  the  great  depth,  com- 
paratively speaking,  of  the  resei-voir,  was  very  pleas- 
ing indeed,  and  gave  the  structure  almost  an  ecclesi- 
astical character,  which  was  rather  novel  for  an 
engineering  design.  The  design  certainly  reflected 
very  great  credit  upon  Mr.  Binnie,  and  the  nett  re- 
sult, from  a  cost  point  of  view,  seemed  to  be 
eminently  satisfactory, 

Mr.  S,  R,  LowcocK  (Westminster)  said  he  thought 
they  would  all  wi.sh  to  congratulate  Mr,  Binnie  on 
the  very  successful  result  of  his  work,  especially  as 
regarded  the  shape  of  the  reservoir,  ■  The  extreme 
accuracy  with  which  it  was  enabled  to  be  constructed 
was  rather  a  feature  for  an  hexagonal-shape  building. 
The  setting-out  must  have  been  done  with  extraordi- 
nary care  to  have  got  it  over  such  a  large  area  with 
such  accuracy.  The  only  point  he  wished  to  speak 
about  was  that  of 

"  CHATTEKJNO  "     CONCRETE. 

He  was  very  much  interested  in  that,  because  he  had 
been  making  some  experiments  himself,  for  another 
purpose  altogether,  and  he  '  quite  endorsed  Mr, 
Binnie's  opinion  that  the  difference  in  strength 
between  ordinarily  made  concrete  and  this  "  chatter- 
ing "  concrete  was  certainly  more  than  6  per  cent. 
His  experiments  had  not  been  made  on  such  a  large 
mass  as  Mr,  Binnie's.  They  w-ere  made  on  hexagonal 
blocks,  something  like  4  ft,  6  in,  across.  He  did  not 
know  what  their  depth  was.  That  was  a  very  suit- 
able size,  for,  of  course,  it  was  very  nnich  more  easy 
to  render  the  compact  in  the  ordinary  way  than  in 
a  thinner  slab.  On  the  other  hand,  it  w-as  much  more 
difficult  to  get  a  good  "  chattering  "  effect  with  that 
mass  of  concrete  than  it  was  with  tlie  finer  slabs,  and 
those  were  what  he  had  been  experimenting  with. 
The  concrete  he  had  l)een  using  was  rather  fatter  than 
was  used  in  this  case.  l>ecause  it  was  put  on  the  sides 
of  walls,  and  in  good-sized  chunks,  and  he  found 
that  the ■  increase  in  strength  was  from  12  to  18  per 
cent.  In  some  cases  it  was  jather  more  than  18  per 
cent,  due  to  the  vibrating  of  the  moulds  in  which  the 
blocks  were  cast, 

Mr,  Priestley  said  h©  would  like  to  ask  Mr. 
Binnie  whether  anything  was  done  to  connect  the 
two  layers  of  concrete  in  the  floor.  He  would  like  to 
know  whether  they  were  quite  separate  in  construc- 
tion, or  whether  they  were  connected  to  one  another 
in  any  way.  He  found,  in  one  instance,  some  time 
ago,  in  the  floors  of  some  filter-beds  that  the  two 
layers  of  concrete  were,  after  many  years,  quite 
separate,  and  were  not  homogeneous  in  any  sense  of 
the  word. 

Mr,  H,  Ashton  .Hill  (South  Staffordshire)  said  he 
had  not  intended  to  speak  on  the  paper,  l>ecause  the 
subject  was  one  that  did  not  lend  itself  very  largely 
to  disicussion,  but  having  been  one  of  the  party  who 
visited  the  reservoir,  through  the  kindness  of  Mr, 
Binnie,  he  would  like  to  say  a  word  or  two  on  the 
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paper.  .One  point  he  noted  with  interest  was  that  at 
every  period  of  tiie  worlj  Mr.  Binnie  had  an  inspector, 
or  a  oheniist,  or  some  specialist  testing  tlie  concrete 
used.  He  tliought  that  was  a  very  proper  tiling  to 
do.  Of  course,  some  of  them  had  had  to  construct  a 
reservoir  without  having  had  tliat  advantage.  He 
thought  they  ought  to  have  it.    He  thought  that  was 

A     FEATDRE     WORTH     REMEMBERING, 

and  it  showed  the  importance  of  works  like  tliat  being 
done  in  that  way.  In  constructing  a  reservoir  they 
had  to  consider  the  varying  conditions  as  to  site  and 
the  materials  they  were  going  to  use;  and  then,  again, 
it  they  were  in  a  mining  district  they  had  to  consider 
the  construction  and  the  design  to  meet  the  situa- 
tion. The  reservoir  constructed  by  Mr.  Binnie  struck 
him  as  being  rather  elaborate  in  design — it  was  a 
departiue  from  tlie  simple  lines  of  circular  or 
rectangular  reservoir  with  a  flat  top,  and  one  was 
inclined  to  criticise  elaboration.  When,  however,  one 
found  that  the  cost  came  out  so  favourably  criticism 
was  disarmed  and  he  had  got  nothing  further  to  say 
about  it.  In  regard  to  tlie'  tower  which  Mr.  Binnie 
referred  to  in  his  paper,  he  presumed  there  was  a 
self-closing  valve  on  it  to  shut  it  off  when  it  was  full. 
Perhaps  Mr.  Binnie  would  tell  them  whether  that  was 
so  or  not.  He  (the  speaker)  knew  the  tower  very  well, 
and  had  been  on  it  many  years  ago  when  he  was 
engaged  in  that  part  of  the  country.  Mr.  Binnie 
spoke  of  the  city  of  Birkenhead.  In  the  days  when 
he  (Mr.  Hill)  was  near  there,  and  many  years  before, 
Birkenhead  was  always  spoken  of  as  a  city  of  the 
future.  He  did  not  know  whetlier  it  had  become  a 
city,  or  whether  Mr.  Bimiie  had  been  travelling  in 
America  recently,  where  they  called  every  village  a 
city.  (Laughter.)  The  point  mentioned  by  Mr. 
Priestley  about  open  reservoirs  was  a  very  important 
one,  and  he  would  like  to  see  it  amplified.  Mr. 
Binnie  might  be  able  to  tell  them  something  more 
about  it.  \Mien  they  had  a  service  reservoir  he  (Mr. 
Hill)  thought  a  good  deal  depended  upon  whether 
they  had  an  independent  inlet  pipe  and  an  outlet 
pipe.  In  many  cases  there  was  only  one  single  pipe 
for  a  considerable  distance  on  the  trunk  main  loading 
in  and  out  of  the  reservoir.  He  thought  such  condi- 
tions were  not  good — there  ought  to  be  separate  pipes 
to  prevent  the  growth  of  algae.  Then,  again,  the 
difference  in  waters  had  to  Ije  considered.  One  wattr 
might  vegetal*  under  given  conditions,  where  another 
would  not.  Of  course,  it  was  thoroughly  understowl 
that  well  waters  and  sandstone  waters  should  have 
covered  reservoirs.  Mr.  Binnie  referred  to  a  crack 
in  the  concrete  about  iV  in.  wide.  He  would  like  to 
know  from  the  author  whether,  if  he  was  going  to 
construct  another  reservoir  he  would  make  one  with- 
out that  crack.  The  illustration  which  Mr.  Binnie 
gave  of  the  tests  made  in  regard  to  the  strength  of 
a  portion  of  the  roof  was  an  example  of  history  re- 
peating itself.  It  reminded  him  of  the  experience  he 
had  when  constructing  his  first  reservoir,  now  many 
years  ago.  He  had  specified  that  the  roof  should  be 
formed  of  16  by  6  gliders,  which  had  to  stand  34 
tons  weight,  he  believed  it  was — that  would  be  17 
tons  in  the  centre.  He  placed  the  order  with  one  of 
the  chief,  if  not  the  chief,  girder  works  in  this 
country,  and  when  he  went  to  the  works  to  see  them 
IJUt  on  the  machine  for  testing,  he  found  they  had  no 
machine  for  the  purpose.  Of  <«urse,  tables  of  the 
safe  loads  of  the  girders  were  published,  but  there 
were  no  means  of  really  testing  them.  It  was  winter 
time,  and  the  contractors  sent  a  locomotive  and 
fetched  several  tfms  of  pig  iron,  and  they  were  going 
to  te.'t  them  by  that  means.  When,  however,  they 
got  about  7  tons  of  iron  on  to  them,  the  whole  thing 
began  to  tumble  over,  owing  to  the  foundation  giving, 
as  the  experiment  was  being  carried  out  in  an  ash 
yard.  He  merely  referred  to  that  as  an  interesting 
illustration  of  history  repeating  itself.  With  regard 
to  the  price  at  which  Mr.  Binnie  had  constructed 
his  reservoir,  it  certainly  was  a  very  moderate  one 
per  1,000,000  gallons.  At  the  same  time,  he  thought 
the  £5,000  mentioned  for  the  London  water  com- 
panies was  rather  exce.ssive. 

Mr.  Baker  (visitor)  said  he  was  the  resident  engi- 
neer on  the  work,  but  he  did  not  know  that  he  could 
add  much  to  what  Mr.  Binnie  had  told  them,  as  that 
gentleman  had  pretty  well  covered  the  ground.  There 
was  just  one  point  he  might  refer  to,  and  that  was 
the  cost.     He  had  srot  out  the  final  figures  for  the 

COST   OP  THE  WORK. 

He  know  what  it  would  be  within  a  very  few  pounds, 
and  it  came  well  within  the  estimate.  There  was  a 
considerable  length  of  pipe  line  on  the  plans  which 


really  had  nothing  to  do  with  the  Teservoir  at  all. 
As  he  had  told  Mr.  Binnie,  he  should  not  include 
that  in  the  cost  of  the  reservoir,  and  the  cost  of  that 
work  luiiounted  to  over  £2,000.  If  they  deducted 
that  lie  got  a  final  figure  of  £73,500  as  the  cost,  which 
came  down  to  very  nearly  .£2,500  per  1,000,000  gal'on.s 
— which  was  even  better  than  what  Mr.  Biiuiie  had 
put  forward.  He  (Mr.  Baker)  took  over  the  work  at 
the  beginning  of  1915,  and  the  thought  that  struck 
him,  and  what  had  struck  most  people  who  had  seen 
it,  was  the  originality  of  the  design.  He  had  carried 
out  works  at  various  places,  especially  for  large  cor- 
porations, and  in  his  view  there  had  always  been  too 
much  duplicating  of  designs.  Because  a  service 
reservoir  had  been  constructed,  say,  fifty  years  ago 
in  one  particidar  shape  or  design,  if  a  new  one  was 
required  it  was  very  often  built  on  similar  lines.  In 
this  case  the  old  designs  had  been  departed  from 
altogether.  They  had  got  something  entirely  original, 
and  at  a  very  much  less  cost  than  could  have  been 
obtained  on  the  old  lines.  'They  all  knew  the  defini- 
tion of  an  engineer,  according  to  the  Institution  of 
Civil  Engineers,  but  he  thought  the  definition  that 
"  an  engineer  is  a  man  who  will  construct  for  10s. 
what  an  ordinary  man  will  do  for  £1  "  was  sometimes 
preferable.  In  this  case  Mr.  Binnie  had  showed  that 
he  had  designed  a  service  reservoir  for  about  half 
what  the  old  type  would  have  cost.  In  addition  to 
that  there  was  the  point  which  was  so  "often  raised 
by  town  councillors  and  people  who  visited  water- 
<vorks — what  was  the  good  of  spending  money  on  a 
roof?  Ml-.  Binnie,  by  adding  the  roof,  had  got  a  better 
job.  It  sounded  curious,  but  it  was  a  fact,  the  roof 
cheapened  the  work  when  they  had  got  a  covered 
service  reservoir.  He  did  not  Uiink  it  had  been 
mentioned  that  the  whole  of  the  roof  concrete  had 
been  machine  mixed  in  a  Rajisome  mixer,  driven  by , 
a  small  8-li.p.  Lister  engine,  which  had  proved  a 
great  boon  to  the  conitractors  in  view  of  the  scarcity 
of  labour.  They  had  an  inspector  on  the  job  who  was 
known  to  many  of  them,  Mr.  S.  Ewart,  who  was  quite 
converteil  to  the  merits  of  machine-mixed  conoi-ete. 
The  bank  of  the  reservoir  had  l>eeni  constructed 
entirely  ol\.saind  dug  from  the  pit.  It  seemed  at  first 
as  though  the  contractors  were  rather  wasteful  in 
their  methods,  as  they  shifted  all  the  muck  by  carts, 
instead  of  employing  a  track  or  route.  It  cost  the 
contractors  a  great  deal  more,  but  by  the  way  in 
which  the  work  had  been  done  the  bank  was 
thoroughly  oonssolidated  by  tills  carting,  and  they 
were  very  glad  that  the  contractors  had  not  adopted 
the  modern  means. 

Mr.  C.  H.  Roberts  (Aberdeen)  said  he  would  like 
to  join  with  the  other  speakers  in  saying  that  the 
institution  was  greatly  indebted  to  Mr.  Binnie  for 
laying  before  them  a  description  of  such  an  interest- 
ing resei-voir.  He  could  not  help  but  admire  the 
boldness  and  the  ingenuity  oif  the  design,  and  also  the 
way  in  which  the  various  problems  in  connection 
therewith  had  evidently  been  successfully  dealt  with. 
He  had  had  the  privilege  of  .seeing  the  reservoir 
during  a  stage  in  its  construction,  and  he  had  listened 
with  very  great  interest  to  the  reading  of  the  paper, 
and  more  particularly  because  he  himself  had  only 
recently  completed  the  covering  of  three  reservoirs 
and  considerable  alterations  to  another  one,  so  that 
reservoir  work  was  more  or  less  ,somewhat  new  in 
his  mind.  He  did  not  know  that  he  could  contribute 
any  useful  discussion  to  the  paper,  especially  as  he 
had  hardly  had  time  to  read  it  through  carefully 
before  coming  to  the  meeting,  but  he  had  noted  one 
or  two  points  which  struck  him  as  being  of  particular 
interest.  The  first  point  that  struck  him,  looking  at 
the  genesis  of  the  thing,  was 

THE    SIZE    OF    THE    RESERVOIR. 

He  noticed,  in  passing,  that  Mr.  Binnie  gave  the 
figures  7,200,000  gallons  per  day,  after  allowing 
3,600,000  gallons  per  day  for  the  discharge  of  the 
compensation  water  into  the  river.  Those,  he 
believed  were  the  .same  figure.9  he  gave  some  years 
ago  for  the  drainage  area.  The  late  Mr.  Dinkinson, 
of  .the  Liverpool  Engineering  Society,  gave  a  descrip- 
tion of  the  works,  and  he  (Mr.  Eoherts)  looked  the 
matter  up  before  coming  to  the  meeting  as  to  what 
his  figure  was,  and  he  was  somewhat  surprised  to 
see  that  Mr.  Binnie's  figures  were  the  same.  He 
did  not  know  how  the  original  figure  was  obtained, 
but  with  later  rainfall  records  of  the  district  he 
should  have  thought  tliere  would  have  been  a  revision 
of  the  figu'p.  The  figure  they  had  in  the  paper  was 
for  the  yield  of  the  river  Alwen — 7,200,000  gallons  per 
day — and  the  size  of  the  reservoir  was  given  as 
28,'0f)O,0(XI  gallons.       The    reservoir    itself,    28,000,000 
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gallons,  was  a  very  large  one  for  a  service  reservoir. 
He  did  not  Icnow  that  there  weire  many  service  reser- 
voirs outside  London  that  were  so  large  as  that — in 
fact,  as  far  as  he  knew,  the  Amblt'gate  Te.-;ervoir  wa.s 
about  the  onlv  one  of  .-iiniilar  .size  that  lie  had  any 
knowledge  of.'nnd  tliiit  was  alioii*,  27.000,(lfl(l  gallons. 
The  point  that  intere.-ted  him  was  the  si/.t-  ot  the 
re-servoir  in  relation  to  the  size  of  the  town  and  tin- 
supply.  Mr.  Binnie  said  that  the  Act  iiro\  idi'd  loi 
two  service  re.'iervoirs  of  equal  capacity  iii.'U  nf 
28,000,(HX)  gallons.  He  j. resumed  that  the  ,^i-, mi,!  nji,> 
was  not  to  b©  built  until  the  waters  of  tin-  nvci 
Brenig  were  impounded,  and  this  reservoir  uliiih 
liad  been  described  was  supposed  to  he  dealing;  with 
the  Alwen  supply.  Before  be  c.inir  in  fin-  ineetin<r 
he  looked  up  the  waterworks  dii.M  i(ii>  u,  see  uhat 
the  reservoir  capacity  wais  at  [iresent  in  liirkenhead, 
and  he  found  it  was"7,()0(l,()(l(>  jjallons.  -o  tfiaf  meant 
a,  total  capacity  of  ;!5,00(l.lMHt  ;^'ali(.n.<,  and  the  con- 
sumption of  the  town  at  present  was  4,filJtl,0(Ml  gallons 
l)er  day,  which  gave,  them  approximatelj-  eight  days' 
supply  in  tiervice  reservoirs.  Of  cour.se,  it  Birken- 
head-was  to  grow  in  size  the  consumption  of  water 
would  increase.  Mr.  Asbion  Hill  had  referred  to 
\ariou«  impressions  ws.  to  Birkenhead  growing  into  a 
i-ity.  Mr.  A.*hto,n  Hill  knew  Liverpool,  and  so  did 
he  "(Mr.  Roberts),  and  the  impresision  in  Liverpool 
was  that  Birkenheiwl  wa.-<  going  tO'  increase  at  a  very 
raipid  rate.  .Tiaking  the  tergea-  quantitv  ..I  T.ikhi.ikki 
gallons  a,  day — for,  of  course,  h«  sui>|ii)<ed.  although 
he  did  not  know,  that  a  jiortion  was  Ui  go  to  supply 
authorities  on  the  route'-rthe  consumption  under  this 
scheme  would  never  lie  consumed  in  Birkenhead. 
Looking  at  the  matter  iiii  that  way,  lie  muld  net  hel|i 
thinking  that  tlie  reservoir  wias  laUiei  l.ure  in  size. 
He  did  not  know  whether  Mr.  Binnii'  had  inn.-jidereil 
the  making'  of  the  reservoir  in  two  jiarts  or  putting 
a  dividing  wall  into  it.  He  (the  speaker)  had  liad  no 
e.\iierieiice  of  the  water,  but  he  Sihould  fancy,  espe- 
cially after  being  filtered,  it  would  be  comparativeh- 
clear;  but  the  service  reservoir  would  need  cleaning 
and  reinaiiring,  and  the  effect  of  taking  it  off  would 
reduce  tJie  capacity  in  tJie  town  by  80  per  cent.  On 
the  ciue'stion  of  asphalt,  he  would  like  to  say  that  a 
case  cajne  to  his  notice  whefe  the  jiillars  were  place<l 
on  asphalt,  and  the  asphalt  allowed  the  pillai-  in 
slide.  In  the  case  of  another  reservoir,  buill  ..n  ihe 
sainie  lines,  the  iiiHsu's  were  let  into  the  flour,  and  the 
asphalt  also  let  in  the  floor.  Tin'  main  ilia  in  -ur- 
niunding  the  reservoir.  whi<di  lock  ujj  tie  mol  drain- 
aue.  w-as  a  vei'v  inteiesl  ing  and  Ver\  nuvel  rnellied  in 
eomierl  i(Mi     \\  i1 1 1     sioA'iee     n-^ei\iiij-,- .        Tile      aiitlmr's 
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n.ld   them    thai    II 
lered.       II     Ihere 

iHittciii  ehaiiilered  leniied  .-I  lodgi 
and  he  .should  think  thai,  umild  I 
clean.  In  regard  to  the  i|iii'^ti(iii  .>!  <-.i-i,  he  u,i- 
surprised  to  hear  Mr.  Baker  refer  to  llie  aveia-e  re>i 
as  being  £5,000  per  1,000,0(X(  gallons.  That  had  i.lleii 
been  referred  to  as  the  cost  of  service  reserveii  s.  He 
presumed  that  when  Mr.  'Binnie  in  the  iiaper  re- 
ferred to  tire  cost  of  the  reservoirs  of  the  Lomlon 
water  companies,  he  had  in  min*!  Mr.  Morris's  ).a|ier-^ 
on  service  reservoirs.  He  .did  not  know  whether  tliat 
was  ISO  or  not.  Mr.  Mori-is  WTote  two  papers,  one  in 
18S5  and  one  recently,  dese.rihing  reservoirs  which  he 
built  at  a  cost 'of  (;,''>',00(l  per  1. 000,000 -gal Ions.  Those 
resei-voirs  were  all  small  i-eservoirs — a  great  many 
of  them  luider  l,(KM),O0(»  gallons;  ffi,000  per  I.OOCOIKI 
gallons  for  a  large  n-seirvoir  would  lie  an  exceedingl.N' 
exK-essive  cost,  land  he  luardly  thought  it  was  fair  to 
use  that  figure  in  coiniiariiig  the  actual  cost  of  the 
woi-k  they  were  now  considering. 

(7'o  he  coiUinued.) 


Exeter  War  Bonus.  -  With  reference  to  the  jiara- 
giaph  under  this  heatling  in  our  is.sue  of  last  week, 
ilr.  Thomas  Mouldiii'.:,  the  city  siu-veyor  of  Exeter, 
writes :  "  The  war  bonus  decided  to  be  paid  by  my 
council  was^ld.  per  hour  to  all  hourly  men,  and 
2s.  6d.  per  week  to  weekly  men.  to  a  limit  of  30s.  pei' 
week  The  penny  jier  hour  accounts  tor  more  than 
half  the  total  cost:" 

Disposal  of  Nightsoil. — Kefening  at  the  last  meet- 
ing of  Bridlington  Town  Council  to  the  farming  opera- 
tioijs  of  the  Sanitary  Committee.  Alderman  Hill  said 
that  last  year  tlu-y  were  paying  £540  for  the  removal 
of  nightsoil  by  motor  traction,  but  eventually  they 
rented  land  in  Beiii|)ton-laiie.  saved  the  cost  of  the 
contract,  and,  by  growing  oats,  wheat,  and  hay,  pro- 
vided food  for  their  horses  and   made  a  profit  of  £191. 


CONCRETE  ROADS. 

To  the  Editor  of  The  StlKVEYOR. 
SiH.  With  regard  to  the  short  article  I  wrote  in 
\uiii  col  II mils  a  few  weeika  ago  upon  the  above  sub- 
|e<i,  and  Ihe  subsequent  correspondence  on  the 
mallei,  mv  thanks  are  due  to  Mr.  Matthews  Jones, 
of  Chr-lei'.  and  Mr.  Hutton,  of  E.xinoiith,  for  their 
siipimrl.  ol  my  eontention  that,  .such  mads,  properly 
made,  should  have  a  further  trial  in  this  country. 
They  also  added  mufh  that  is  of  interest  in  studying 
this  method  of  construction. 

With  i-cgard  to  th©  letter  from  "  t'onerelor."  which 
ajipeared-  in  yotir  issue  of  the  nth  inst..  in  which 
e.xception  was  taken  to  .such  construction,  I  shoidd 
be  greatly  obliged  to  him  if  he  could  inform  me 
where  his  test  road  wjiich  required  considerable 
repairs  after  oidy  four  years  of  wear  was  laid,  an<t 
furnislr  details  of  the  manner  in  which  it  was  con- 
structed. There  can  be  no  doubt  that  \ip  to  now 
there  have  been  many  faihues  in  this  method  of 
construction  in  this  country,  but  there  must  lie  some 
rea.son  for  the.se  failures  when  we  know  that  in  the 
ITirited  States  of  .-America  such  roads  have  now  passed 
Ihe  experimental  stage  and  many  million,s  of  yards 
ha.ve   been   successfully  constructed. 

Willi  refeieiiie  to  '■  .Vherdon's  "  complaint  of  the 
difiie.ully  of  repaiiirig  the  trenches  opened  for  ,gas, 
water,  and  similar  juiriioses,  with  roads  of  this 
description,  we  all  know  the  bugbear  thi.s  is  to  all 
lo.id  engineers,  and  how  difficult  it  is  to  keep  a 
"  respectahle  "  road  under  such  conditions.  I  do 
not  think,  however,  that  the  reinstatement  of  such 
trenches  with  concrete' would  lie  more  difticult  than 
with  other  descriptions  of  road  construction,  but  I 
agree  that  much  more  car©  would  have  to  be  exer- 
cised in  such  jein.statements  than  is  generally  ])rac- 
tised  by  gas  or  water  companies,  or  other  "  indc- 
.p'endent  "  individuals  wlio  have  powei',s  to  break  up 
our  roads  and  streets. 

I  agree  that  most  careful  watching  would  be  neces- 
sary in  the  case  of  concrete  j-oads,  but  the  i-emedy 
would  be  to  ohtain  yiowers  from  the  corporation  or 
disliici     council      or     whatever     the     roail     authority 

mi'jlit    he.   I ake   all    reinstatements  with   tlieii-  own 

stall,  anil  cliaige  flic  cosi,  whatever  il  might.  1h\  on 
Ihe  parlies  lespoiisil.le  for  openiiii;  lie  road  for  any 
-pecilic    imrposc. 

'■  ■Coiicrelor  "  'joc.  mi  |o  -;i\'  ihal.  aflcr  long  and 
careful  trial,  be  ha-  ahaiiduiicd  cmiciele  in  f;ivonr  of 
tar-macadam,  which  he  -ii.v-  co,-ls  ahmil  Ihe  same 
and  is  easily  re|i;iired,  lull  he  does  .not  say  whethc-r, 
ill  his  oiiinion.  a,  wclhhiiilt  concrete  road  would  have 
a  longer,  or  siiorUu'.  life  than  a  tar-macadani  .road, 
and  this  is,  of  course,  a  very  imjiortant  factor  in 
dealing  with  th©  (|uestion,  I  do  not  wish  to  lie  mis- 
understood in  my  advocacy  for  further  trials  of  con- 
crete a.s  a  .roiid  material,  in  place  of  bituminousl.v 
hound  roads,  Tliere  is  plenty  of  room  for  both,  but 
wdiat  I  do  wish  to  advocate  is  that,  in  view  of  th© 
remaikable  success  witli  concrete  road  construction 
in  America,  we  in  this  country  should  not  be  behind 
in  any  jirogress  that  is  possible,  and  should  endea- 
vour to  find  out  wdiy  such  a  form  of  construction  in 
this  country  has  hitherto  been  so  much  out  of  favour, 
and  that  there  ishould  have  been  so  many  failures 
in    this   direction. — Yotu-s,   &c., 

H.  Percy  Boulnois. 
.14  Evelvn-mansinns. 

Westminster,  iS.W.  • 

December  11.  WIG. 


To  Ihe  Editor  of  The  Sdkveyor. 

Sir.— I  see  in  your  issue  of  The  Sdrveyoe,  dated 
December  8th,  a  letter  signed  by  "  Concretor  "  with 
reference  to  concrete  roads,  in  which  he  refers  to 
certain  roads  which  have  been  constructed  of  con- 
crete and  have  become  corrugated  after  a  certain 
time,  otiiers  also  showing  signs  of  wear. 

Would  your  correspondent  please  oblige  by  letting 
engineers  and  surveyors  who  are  interested  in  this 
class  of  work  know  w'hetlier  such  concrete  surfaces 
were  tar-sprayed  or  not,  as  .  I  cannot  understand 
myself  how  concrete  after  four  years  should  become 
corrugated. 

Witii  regard  to  the  difticulty  of  making  good  streets 
so  far  as  e-xpense  is  concerned,  fortunately  for  the 
c(U-|ioratiou     of     Chester    we    do"  all    making    good    of 
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stNiei  surfaces  lor  the  electricity,  water  and  gaa 
comprtiiies,  a's  well  as  all  private  contrnetots,  and  if 
sueh  concrete  roads  have  to  be  made  good,  such 
companies  or  contractors  would  have  to  pay  the  cost 
ot  the  work, — Yours,  itc, 

\V.  Matthews  Jones, 

City  Surveyor.   CUesttT. 
December  8,  litKi. 


SURVEYORS    AND    MILITARY    SERVICE. 

To  th-  Eilitor  ,.f  The  Sirvkyhu 

SiK.  — t  atirec  uith  youi-  ooiuiibutor  vi  "  Things 
(Jiie  Would  Like  to  Kiiuw  "  that  it  is  not  fair  for  a 
writer  of  a  letter  in  the  <.'<>rrespondence  columns  of  a 
(•iintemT>orary  to  suggest  that  the  large  number  of 
surveyors  who  are  now  offering  themselves  for  service 
in  France  on  road  constnictioa  should  have  offered 
themselves  l>efore  for  military  sei-vice. 

In  my  particular  ciise  1  applied  to  my  council  Ui 
!><•  relieved  of  my  duties  here,  but  perniis.sion  was 
unanimously  refuse<.t.  Further,  I  refused  to  apply 
for  exemption,  with  thf  result  that  exemption  was 
got  for  me  by  the  town  clerk  dire<'t  from  the  military 
authorities. 

I  have  now  offered  my  services  to  Briiiadier-Generui 
Maybury.  and  if  he  accepts  them  I  shall,  in  ail 
probability,  with  or  without  the  consent  of  my 
council,  accept  a  position  under  him,  as  I  feel  the 
time  has  come  when  every  one  who  can  must  do  all 
in  their  power  to  push  this  wa.r  to  a  complete  and 
glorious  finish. 

I  would  like  to  state  for  the  benefit  of  the  writer 
of  the  letter  that  after  my  application  had  been 
before  the  council,  the  four  assistants  I  had  in  my 
office  (all  of  whom  were  of  military  agei  applie*.!  to 
me  for  periiiis.<ion  to  join  up  with  the  Colours,  which 
I  (being  a  patriotic  person)  gave  them.  I  am  now 
doing  the  work  of  my  office,  which,  of  course,  is  con- 
siderably less,  as  the  various  Committees  are  not  pro- 
<'eeding  with  any  large  works ;  nevertheless,  I  am 
carrying  on  here  without  any  assistants.  Not  only 
have  my  assistants  left,  but  my  roads  foreman  also 
has  gone,  and  I  am  carrying  on  his  duties  as  well  as 
tliose  of  the  others  already  referred  to. 

I  feel  convinced  if  inquiries  were  made  it  would 
be  found  that  at  least  "'^  per  cent  of  engineers  and 
surveyor.^*  of  Iwrough  mid  urban  districts  who  were 
of  military  age  have  t)ffered  their  services  at  on<- 
time  or  the  other,  but  have  been  refused  permission 
by  their  councils  to  join  up. 

U  think  it  is  only  fair  Uiat  some  information 
should  be  given,  and  have  pleasure  in  subscribing' 
myself,— Yours,  &c.. 

A    CoNSTV.NI    l?K-Vn|.;T!. 

Deceml>er  .^.  191G. 

INSTITUTION    or    MUNICIPAL    AND    COUNTY    ENGINEERS: 
NOMINATIONS  FOR  COUNCIL,   1917-18. 

Tu  i/ip  Editor  of  The  Surveyor 

Sir. — The  attention  of  memljers  and  associate  - 
niemliers  of  the  Institution  of  Municipal  and  Coiuity 
Engineers  is  directed  to  By-law  H,  and  particularly 
to  tlie  following  portions  thereof:  — 

"...  Each  member  or  associate-member  of  the 
in.stitution  ,=hall  U'  at  Hlx-rty  to  nominate  one  mem- 
l>er  or  associate  meml.)er  for  the  eoiineil.  .  .  .  Meni- 
Ijers'  or  associate-meml>er.s"  nominiitions  must  l>e 
received  b\-  the  secretary  not  later  than  February  l.st 
in  each  year,  and  mu.st  be  accompjinied  by  the 
written  C(msent  of  the  nominee.  .  .  ." 

It  should  also  be  noted  under  the  provisions  of 
By-law  10  no  ballot  li.st  will  be  seQt  to  any  member 
or  associate-member  whose  subscription  for  the  year 
commenced  May  1 .  1916.  remains  unpaid. — Yours, 
&c., 

.Mildred  B.  Robinson, 

.\cting  Sec-retary. 

December  13,  191C. 


Devon  County  Sanatorium. — .V  >anato)iuni  built  by 
llie  Devon  County  Council  at  Hawkmo(a-  for  the  treat- 
ment of  tuberculosis  patieut.i  was  fomially  opened  on 
Tuesday  last.  It  is  the  first  institution  of  its  kind 
under  the  Insurance  Act,  and  contains  accommoda- 
tion for  eighty  adult  patients  and  fifty  beds  for 
children.  The  cost  of  the  building  will  be  about 
i;lo,(X)0,  and  the  furnishing  about  i;1..500,  the  total 
cost,  including  the  purchase  of  the  property,  working 
out  at  an  estiniatt-u  average  of  £200  per  bed.  The 
plans  were  prepared  and  the  building  su)jei-vised  by 
Messrs.  Ellis,  Son,  &  Bowden,  of  Exeter. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 

(Conlrihuted.) 
Would  not  the  house  refu.se  problem  l>e  speedily 
settled  if  tvveryoue  wea'e  to  follow  the  example  of 
Councillor  .lohn.stiin,  of  ManicheisteT,  who,  according 
to  the  Maiuhfstii-  (hmrdian,  puts  all  the  useless 
ormuiie  matter,  as  well  ;is  scr.ap-paper,  &c.,  on  the 
kitchen  fire,  the  ivshes  being  screened,  and  the  cinders 
re-iused  on  the  fire,  while  the  fine  asli — of  which 
there  i-s  only  a  very  small  quantity — is  u.se<l  on  his 
garden  paths  oi-  for  other  purposes  ? 

•  •  «  • 

Is  not  the  Mayor  of  Tynemouth  to  be  eongratu- 
lale.d  on  the  V>r.aTe  and  manly  speech  which  he  made 
in  returning  thanks  for  his  re-eleotion  for  the  fourth 
year  in  .succession  the  other  day  ?  Was  he  not  right 
when  he  said  that  men  ought  to  be  .sent  to  the 
Council  for  their  approved  aptitude  for  public  service, 
and  not  be  chosen  for  Church  or  party  purposes; 
that  the  aim  should  be  a  standard  of  lofty-souled 
citizenship,  free  from  the  blight  of  intemperance, 
immorality  and  crime,  all  of  which,  he  said,  were 
intimately  associated  with  liad  housing  ?  Would  it 
not  be  a  good  thing  for  this  country  if  all  our 
councillors  weiv  imbued  with  >such  high  ideals  ? 

•  •  •  • 

Was  not  the  jxiper  on  "  Sanitation  with  the  British 
Expeditionary  Force  in  Fraiice,"  which  was  given 
by  Lance-Corporal  N.  W'.  Hoskins  at  the  sessional 
meeting  of  the  Institution  of  Sanitary  Engineers  the 
other  might,  one  of  extreme  interest,  as  showing  the 
devoted  seh'-sacrifioo  of  the  officers  and  men  of  the 
Sanitary  Coi-ps,  which  have  done  so  much  to  improve 
tlie  condition  of  camps,  billets,  and  trenches  at  the 
Front  ?  Why  should  not  all  coiLscientious  objectors 
claniom-  to  t)e  taken  into  thJs  life-saving  organisa- 
tion ?  Is  it  th«t  their  conscience  only  permits  them 
to  lake  extreme  e^ire  of  their  own  lives  ? 

•  •  •  • 

Is  it  not  interesting  to  read  that  in  America  there 
are  to  be  a  number  of  scientific  investigations  with 
regard  to  the  formation  of  oracks  in  concrete  roads. 
with  a.  view  to  finding  a  i-emedy  for  the  trouble  ? 
Is  it  a  taict  that  one  of  the  theories  with  regard  to 
some  of  these  cracks  is  that  they  are  due  to  the 
a<>tion  of  frost  in  'the  .soil  under  the  coticrete  first 
(Musing  a  movement  through  expairsion  of  the  soil, 
and  then,  when  t.haw  ensues,  la  settlement,  owing  to 
the  subsequent  contraction  ?  Is  it  not  to  be  hoped 
that  the.se  experiments  will  throw  some  light  on  tlie 
problem  and  uKiniately  lead  to  a  solution  ? 

•  •  •  • 

How  many  contKientioiis  objectors  are  now  being 
'  iiiployed  in  road  making  ?  Could  not  a  greater 
ii.-e  be  made  of  their  services  than  ,at  present 
obtains  ?  .\re  there  conscientious  objections  against 
employing  thet^e  men  ?  If  this  is  so — and  one  can 
quite  under.stand  it^ — ^does  not  the  present  dearth  of 
lalxjur  nwike  one  think  of  the  adage,  "  Needs  must 
when   the  devil   drives  "  ? 

•  *  •  • 

.\re  not  editors  of  newspapers  very  fond  of  using 
the  phrase,  "  what  we  have  persistently  advocated," 
when  any  reform  which  they  have  agitated  for  is 
finally  taken  up  ?  Should  not  the  wiiter  of  the.se 
notes  be  temjited  1o  follow  their  example  when  he 
finds  that  Sir  Philip  Magnus  asked  the  other  day  in 
the  House  of  Commons  whether  the  President  of  the 
Board  of  Trade  "  would  take  steps  t<i  lessen  the 
nurnljer  of  dogs  which  now  prowl  about  in  London 
and  in  other  cities,"  and  drew  attention  to  the  un- 
h.vgienic  condition  of  the  pavements  caused  by  these 
dogs  ?  Have  we  not  constantly  drawn  attention  to 
this  nidsance  and  the  selfishness  of  peotjle  who  keep 
dogs  in  cities  ?  .• 

«  •  •  • 

Was  not. the  "Safety  First"  conference  at  the 
Caxton  Hall  the  other  day  extremely  interesting,  and 
were  not  ni.any  excellent  suggestions  made  for  mini- 
mising the  risks  run  by  pedestrians  when  crossing 
the  streets  ?  Has  not,  however,  mechanical  traction 
cotne  to  stay,  and  is  not  the  whole  question  summed 
up  in  the  modern  application  of  the  words.  "  the 
quick  and  the  dead  "  ?  Are  not  the  "  quick  "  these 
who  get  out  of  the  way,  and  the  "  de.ad  "  those  who 
don't  ? 


An  Inquiry.— A  surveyor  to  an  urban  district  council 
asks  for  thr  addresses  of  firms  dealing  with  the 
Williams  patent  crusher  and  the  Carr  disintegrator. 
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British  De-Tinning  Company's  Sclieme. 

CONFERENCE    OF   MUNICIPAL    AUTHORITIES. 


From  time  to  time  during  the  past  few  months  we 
have  drawn  attention  in  oiir  oolumiis  to  the  im- 
portant proposals  of  the  Britisli  De-Tinning  Company, 
wlio  are  seelcing  the  support  of  mainicipal  authori- 
ties and  their  engineering  officials  to  a  sclieme  by 
which  those  bodies  would  be  enabled  to  dispose  of 
their  accumulations  of  waste  tins  with  more  advan- 
tage to  themselves  than  was  tlie  ease  in  pre-war  days, 
when  the  bulk  of  this  discarded  metal  was  shipped, 
to  Germany  for  treatment  and  re-use.  Tlie  company 
liaive  two  powerful  pleas  to  urge,  the  first  being  that 
l)y  the  adoption  of  their  scheme  much  waste  will  be 
avoided,  and  the  second  being  that  they  are  out  to 
capture  wliat  has  for  years  lieen  a  lucrative  business 
for  the  Germans.  With  the  view  of  bringing  the 
proposals  more  closely  to  the  attention  of  local  autho- 
rities, a  conference  is  l)eing  held  this  week  at  Caxton 
Hall,  Westminster,  and  at  the  opening  sitting  on 
Wednesday  there  was  quite  a  good  attendaaice  of 
delegates,  largely  composed  of  municipal  engineers, 
several  of  whom  put  searching  questions  to  the  pro- 
moter of  the  company  on  various  aspects  of  the 
scheme. 

Mr.  Henry  Oust,  chairman  of  the  Central  Com- 
mittee for  National  Patriotic  Organisations,  who  pre- 
sided, said  he  desired  first  of  all  to  make  it  clear 
that  neither  he  nor  his  association  had  the  slightest 
financial  interest  -  in  the  matter.  His  committee 
approached  the  subject  purely  from  the  economic 
point  of  view.  If  the  wealth  of  the  country  was  to 
be  increased,  they  bad  not  only  to  increase  produc- 
tion, but  also  to  prevent  waste.  His  committee  made 
inquiries  into  the  question  of  old  tins,  and  were 
referred  to  a  firm  in  London  which  had  been  in  the 
hiabit  of  buying  old  tins  from  English  municipalities 
and  from  the  Colonies.  He  need  hardly  say  it  was 
a  German  company,  and  the  tins  were  sent  to  Essen. 
Investigation  showed  that,  while  lai-ge  profits  were 
made  by  the  Essen  company,  apparently  no  profit 
was  made  by  the  company  operating  in  England, 
and,  moreover,  the  secret  of  the  process  was  not 
known  in  this  country.  A  similar  company  operated 
at  Coatbridge,  under,  it  was  believed,  the  same 
auspices.  iSeveral  municipalities  had  informed  his 
committee  that  they  were  themselves  de-tinning,  but 
he  believed  the  product  obtained  w'as  not  particularly 
suitable  to  the  smelters  of  the  country.  They  learned 
that  several  municipalities  had  entered  into  arrange- 
ments of  a  somewhat  different  character  with  the 
British  De-'Tinning  Comi>any.  The  National  Com- 
mittee felt  that  this  was  a  work  whicJi  must  b© 
associated  with  the  municipal  authorities  of  the 
country,  and,  further,  that  there  should  be  a  safe- 
guard that  it  should  remain  a  British  industry,  and 
they  had  obtained  a  statutory  declaration  from  Mr. 
Morgan  Jones  in  this  respect.  The  chairman  made 
a  .strong  api>eal  to  his  hearers  to  do  all  in  their  power 
to  prevent  the  waste  of  materials  in  the  future,  which 
he  said  had  been  a  disgrajce  to  the  couiitry'in  the 
past. 

Mr.  Morgan  L.  Jones  (the  promoter  of  the'  British 
De-Tinning  Company)  said  he  was  present  as  a  plain 
business  man  with  a  plain  business  propovsition  of 
national  importance.  The  war  had  brought  it  home 
to  them  that,  as  a  nation,  they  had  lacked  enterprise 
in  many  directions.  He  was  in  a  position  to  prove 
that  for  years  they  had  practically  made  Germany  a 
present  of  many  materials,  and  he  was  in  possession 
of  the  various  processes  by  which  Cermans  trans- 
formed old  tins  into  valuable  metal  and  manufac- 
tured goods.  With  the  aid  of  the  municipal  autho- 
rities of  the  country  they  could  capture  that  trade. 
Mr.  Jones  proceeded  'to  review  briefly  the  history  of 
the  tin-plate  trade  of  this  country,  and  described  the 
various  processes  of  manufacture.  It  took  about  a 
fortnight  to  manufaotuire  a  new  tin-plate,  whereas  by 
hiis  process  good  metal  could  be  produced  in  twenty- 
four  hours.  At  the  lowest  estimate  Germany  had 
taken  30,000  tons  of  old  tins  from  this  country 
annually,  at  an  average  cost  of  £1  per  ton.  The  pre- 
war price  of  the  actual  tin  they  extracted  was  £150 
a  ton,  and  solder  was  to-day  worth  Is.  9d.  per  lb. 
The  Germans  returned  these  old  tins  to  them  in  tlie 
shape  of  the  toys  and  cheap  metal  articles.  Mr.  Jones 
illustrated  his  point  by  showing  how  he  had  dealt 
with  an  old  pineapple  tin  .and  utilised  a  portion  of  it 
in    forming    a    plate  for  a  child's  ^ofEn— an  article 


which  Germany  exported  freely.  His  process  was 
quite  M-iginal,  and  the  company  had  taken  nothing 
from  Germany.  They  did  not  want  the  tins  pressed 
l)y  liydraulic  machinery ;  they  wanted  them  cut  into 
strips,  and  they  h.ad  suitable  machinery  to  deal  with 
that.  The  speaker  showed  his  audience  how  the  tins 
should  be  cut.  If,  for  instance,  galvanised  buckets 
were  cut  in  the  way  he  referred  to  they  could  get 
something  like  £5  a  ton  for  them.  The  company  had 
got  all  the  fluids  it  required  to  start  business,  and 
they  proposed  to  employ  paa-tially  disabled  soldiers. 
They  propo.sed  to  iay  down  a  modern  works  in 
Loudon,  and  they  would  welcome  the  appointment 
of  a  committee  of  borough  engineers  to  go  througli 
it.  If  they  were  satisfied  with  the  works,  any  muni- 
cipality in  the  counti-y  oould  copy  the  process,  pro- 
vided always  they  paid  a  royalty  per  ton.  He  had 
tried  every  department  in  Whitehall,  and  they  had 
"  turned  it  down."  Several  wealthy  commercial 
firms  were  prepared  to  finance  it,-  but  he  preferred  to 
come  to  the  municipal  engineers,  who  were  the  men 
who  liad  the  material. 

Mr.  E.  Brown  (Southall-Ntfrwood)  urged  that  the 
local  authorities  of  the  country  must  force  the  hands 
of  the  Government  so  as  to  enable  such  authorities 
to  recover  something  from  the  waste  they  had  to  deal 
with.  Tliey  were  empowered  to  erect  destructors  and 
to  make  slabs  from  clinker,  but  when  they  asked  to 
be  allowed  to  sell  their  productions  they  were  told 
there  was  no  statutoiy  authority  to  enable  them  to 
do  iSO.  If  they  could  recover  the  used  tins  and  trans- 
form them  into  some  of  the  articles  to  wliich  refer- 
ence had  been  made,  then  it  seemed  to  him  to  be  a 
good  proposition.  What  M^r.  Jones  was  asking  of 
them  was  to  support  him  in  appealing  to  the  Trea- 
sury to  be  allowed  to  go  forward  and  put  up  his 
works  at  Southwark,  with  the  express  object  of 
.showing  local  authorities  what  was  being  wasted  at 
the  present  time. 

Questioned  by  a  delegate,  Mr.  Jones  said  the  com- 
pany had  secrets,  and  was  capable  of  doing  as  well, 
or  better,  than  the  Germa<ns,  provided  they  could  get 
consent  from  the  Treasury  to  issue  shares.  If  they 
could  get  this  consent,  and  also  consent  fro^m  the 
Miniistry  oif  Munitions  to  put  up  _  works,  they  were 
prepared  to  go  right  ahead  and  put  down  the  plant. 

The  delegate :  Would  that  be  an  experimental 
plant  to  show  that  you  are  in  possession  of  the 
secret  ? 

Mr.  Jonesi:  We  propose  to  put  down  works  at  a 
cost  of  £12,000  to  start  with.  In  that  works  we  would 
not  only  lie  de-tinning,  but  manufacturing  com- 
pletely. We  would  turn  out  something  like  30  to  100 
tons  per  week  if  necessary — that  is,  finished  goods. 
We  do  not  pay  much  attention  to  de-tinning  only. 
Taking  the  tin  off  merely  for  the_  purpose  of  claiming 
the  tin  would  not  pay.  To  take  off  the  tin  for  the 
purpose  Oif  getting  at  the  base  metal  would  pay. 

Questioned  further,  Mr.  Jones  said  they  did  not 
propose  to  ask  municipal  autliorities  to  risk  a 
fanthing.  The  company  would  put  down  the  works 
and  local  authorities  could  copy  anything,  provided 
they  paid  a  royalty.  They  were  also  prepared  to 
enter  into  contracts  with  local  authorities  foir  the 
purchase  of  materials  at  a  higher  price  than  the 
Germians  purchased  them  at,  and  give  them  the 
oplt.ion  to  take  vip  the  process  themselves  at  .any  time 
on  payment  of  a  royalty. 

Mr.  W.  Osborne  Thorp  (Malvern)  .asked  how  smaU 
towns  a  long  distance  from  London  were  to  send  up 
the  tins  withou-t  crusliing  them— the  cost  of  carriage 
would  be  prohibitive. 

Mr.  Jones  said  the  company  would  provide  the 
machine  for  cutting  the  metal  into  strips.  Such  .a 
machine  would  cost  about  £50,  but  probably  the 
company  would  le.t  them  out  on  hire. 

A  number  of  .furtlier  questions  were  put,  but  the 
chairman  pointed  out  the  impossibility  of  answering 
them  off-hand,  and  he  .suggested  that  they  should  be 
dealt  with  on  'the  following  day.    ' 

This  course  was  agreed  to. 

At  yesterday's  sitting  of  the  conference  a  resolution 
was  adojjted  approving  of  the  proposition  outlined  on 
behalf  of  Mr.  Jones,  subject  to  the  final  report  of  a 
special  supervisory  committee,  and  agreeing  that  on  a 
favourablb  report  being  received  from  the  committee 
t(j   recommend    the  local    authorities  represented    to 
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ontt^r  into  an  agre*.*mt'nt  witli  Mr.  Jones  on  the  lines 
indicated  for  the  purchase  of  their  wast-e  metals  for  a 
term  of  years  and  from  year  to  year  until  determined 
by  notice  to  be  fixed. 

Mr.  C.  T.  Ruthen,  speaking  on  behalf  of  Mr.  Jones, 
further  elaborated  the  suggestions  made  by  the  com- 
pany, and  replied  at  considerable  length  to  tho  numer- 
ous questions  put  by  the  delegates  in  the  course  of 
the  proceedings.  A  full  vep<'it  will  appear  in  our  next 
issue. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 


Chiswick  U.D.C— The  following  is  a  list  of  works 
that  the  council  propose  to  canry  out  after  the  war, 
but  it  is  doubtful  if  all  will  be  com))leted  for  several 
years,  owing  to  the  probable  serious  increase  in  the 
cost  of  materials  and  labour :  (1}  The  erection  of  a 
new  wharf,  retaining  walls,  locomotive  crane,  and 
portable  railway,  at  or  near  the  river  depot;  (2)  the 
provision  of  a  river  embankment,  and  promenade 
100  ft.  wide,  from  the  present  sewage  disposal  works 
at  Chiswick,  to  the  Polytet'hnic  boat-house,  at  Grove 
Park,  including  a  sunken  portaljle  railway  for  con- 
veying raw  materials  to  factories,  and  raised  tennis 
courts,  and  gardens  facing  the  river;  (3)  the  provi- 
sion and  laying-out  of  a  pleasure  and  recreation 
ground  at  Straiid-on-the-Green;  (4)  the  removal  of 
the  present  old  properties  adjoining  Kew  Bridge  and 
the  pro%'ision  of  a  new  .approach  road  to  Strand-on- 
the-Green  and  Kew  draw-dock;  (.5)  the  wood  paving 
of  Heathfield-terrace,  and  Wellesley-road  to  form  a 
by-pass  to  the  Great  Western  road ;  (6)  the  wood 
paving  of  Tiirnham  Green-terrace,  to  link  up  the 
woofl  paving  of  Bath-road  with  Chiswick  High-road ; 
(7)  the  improvement  and  widening  of  Suttonrlane, 
for  which  Parliamentary  powers  have  already  been 
obtained;  (8)  the  general  improvement  and  widening 
of  Strand-on-the-Green,  for  which  various  properties 
have  already  been  purchased ;  (9)  the  laying  out  and 
completion  of  the  existing  burial  ground ;  (10)  the 
erection  of  motor-wagon  shops  and  facilities  for  the 
chainging  of  different  bodies. 

BoNCASTER  T.C. — The  Highways  Committee  report 
that  it  will  l>e  necessary  to  proceed  with —  (1)  Street 
work.s  included  in  the  Doncaster  Corporation  Act, 
1913,  at  an  estimated  cost  of  £50,000;  (2)  street  works 
n(A  yet  carried  out  in  St.  Sepulchre  Gate,  at  an 
e.ftimatcd  co.st  of  £40,000;  and  (3)  other  street  works 
in  Scott-lane  and  other  scheduled  sites  not  yiit  dealt 
with,  at  an  estimated  cost  of  C10,000;  making  a  total 


estimated  capital  expenditure  of  £100,000.  The 
Sewage  Disposal  Committee  hai-ve  also  resolved,  after 
the  war,  to  proceed  with  a  sewerage  scheme,  at  an 
estimated  cost  of  £100,000,  and  with  the  extension  of 
the  destructor,  at  an  estimated  cost  of  £10,000. 

RrroELEY  U.D.C— The  proposed  works  include  the 
building  of  fifty  working-class  houses,  at  an  esti- 
mated cost  of  £12,500. 

AVoKiNG  U.D.C. — It  is  intended  after  the  war  fo 
carry  out  about  twenty  voad-widening  schemes. 


STREET  CLEANSING  IN  MANCHESTER. 


A   WOMEN'S    DEPUTATION    MAKES    SUGGESTIONS. 

Tho  Cleansing  t'<uiiinittee  of  tlie  Manchester  City 
C^>iin«l  on  Jlonday  received  a  deputation  from  the 
Manchester  and  Salford  Women  Citizens'  Associa- 
tion, who  made  tlie  following  suggestions  for  the 
better  care  of  the  streets  during  the  present  shortage, 
of  labour:  (1)  The  diversion  of  labour-  from  the 
cleaner  to  the  dirtiea-  and  moi-e  crowded  areas ;  (2)  the 
employment  of  women  in  place  of  the  men  who-  have 
enlisted  in  all  ranks  of  the  cleansing  service;  (3)  the 
watering  of  streets  before  sweeping  in  dry  weather; 
(4)  the  use  of  covered  dustbins  and  the  earlier  empty- 
ing of  ashbins;  (6)  closer  supervision  of  scavenging 
work,  in  order  to  ensure  that  this  is  eftieiently  done, 
and  more  frequent  inspection  of  grids  and  entries ; 
(6)  orderly  baskets  in  all  streeits;  (7)  the  rigid  enforce- 
ment of  the  paragraph  in  section  102  of  the  Man- 
chester Police  Act,  whiclr  deals  with  the  depositing 
of  refuse  in  the  streets.  Daily  visits  of  cleansing 
gangs  in  all  streets  where  the  discharge  of  factory 
refuse  into  tho  street  is  not  preventable ;  (8)  the  re- 
pair, with  the  least  possible  delay,  of  road  surfaces 
in  the  poorer  districts. 

Mrs.  E.  D.  Simon,  in  putting  Ithe  views  of  the 
deputation  before  the  committee,  said  that  women 
had  been  employed  successfully  on  street  cleansing 
in  other  cities,  where  they  had  taken  the  place  of 
men  now  in  the  Army.  She  pointed  out  that  the 
state  of  the  streets  affected  the  public  health,  and 
urged  that  more  attention  should  bo  given  to  the  poor 
and  populous  neighbourhoods  even  if  it  should  be  at 
the  expense  of  the  more  ])roisperous  ones. 

Mrs.  Unwin  said  that  waste  places  where  dwellings 
had  been  pulled  down  and  a/reas  of  unoccupied  houses 
w(Te  sources  of  .street  dirt,  and  she  asked  whether 
steps  could  not  be  taJven  tO'  deal  with  such  places 
as  a  nuisance. 

Mrs.  Wiseman  said  that  in  such  districts  as  Hulme 
street  sweeping  once  a  week  was  not  suflficient. 
Qiiantities  of  dust  on  dry  days  blew  into  the  houses. 

Mrs.  Cox  said  thiat  many  complaijits  had  been  re- 
ceived of  the  sweeping  of  shop  refuse  into  the  streets. 
She  asked  if  this  ooidd  not  be  dealt  with  by  pro- 
secution. 

It  is  understood  (the  Manchester  Guardian  states) 
thiat  the  committee  are  not  di.sposed  to  employ 
women  on  street  cleansing. 


Women  willing  to  work  as  "  roadmen  "  are  being 
offered  £1  a  week  wages  by  the  Buckley,  Flintshire, 
Urban  Distridt  Council. 


The  Purification  of  Rivers.— Presiding  at  a  meeting 
ol  tlu'  Thainos  Cuiiservancy  Board  on  Monday,  Lord 
Df!.borougli,  referring  to  the  report  of  the  River  Puri- 
fication Committee,  commented  on  the  Bill  which 
proposed  to  place  the  control  of  the  rivers  in  tho  hands 
of  the  Railways  and  Canals  Commissioners.  '  He  had 
opposed  the  Bill  successfully  in  the  House  of  Lords 
on  the  ground  that  the  commissioners  had  no  practical 
experience.  The  Thames  was  the  ronoern  of  that 
board,  and  it  was  to  be  remembered  that  its  water 
formed  the  di-inking  supply  of  6,000,000  Londoners. 
The  board  could  now  take  legal  steps  again.st  offenders. 
He  learned  that  several  of  the  rivers  in  the  upper 
reaches  had  been  so  polluted  that  their  wat,ers  even 
corroded  boilers  and  destroyed  machinery.  Progress 
in  purification  had  been  put  back  twenty  yeai-s. 
Before  damage  could  be  shown  it  would  be  necessary 
to  prove  death  from  the  contamination.  What  the 
consei-vators  of  the  Thames  desired  was  to  prevent 
death— not  to  take  action  afterwards.  The  Bill  had 
been  postponed  owing  to  the  Parliamentai'y  crisis.  It 
was  resolved,  on  Lord  Dcsborough's  suggestion,  to 
hold  an  informal  meeting  of  the  Parliamentary  and 
Purification  Committees,  after  the  conclusion  of  the 
routine  business,  to  discuss  the  matter. 
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Sanitation  witli  ttie  Britisii  Expeditionary  Force 

in   France.* 

By    N.     W.     HOSKINS.- 
(Coaclusioa. ) 


111  tuuu  iUOii.^  the  oivil  and  luilitaiy  ;iut)ioi  itie.-^ 
often  foinbine  tu  remove  tlie  reftise  and  exi.slinj; 
aeeuniulation.s. 

A)l  refn?e  from  liillet.s  is  put  into  suitable  movable 
iw^eptacles  lor  emptyiui;  into  carts.  A  suitable 
chimpin;:  ground  is  found  outside  the  town  area. 
Biiek  iiioinerators  are  built,  preferably  on  the  im- 
jiroveil    beehive    i)rineiple.     (Fig.    11.)     The   refuse    is 
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Flo.  11. — IiMPRovKu  Beehive  Inci.neb.^tob. 

colleeted  daily  by  a  cart  and  dumped  near  the  iaeiiie- 
ratoi",  where  there  is  a  man  in  constant,  attendance. 

EXCBETA    BTJBNING. 

Where  the  excreta  aa-e  biu-nt  with  the  refuse  it  is 
essential  to  use  elose<l  inciueratoii-s  in  order  to  obtain 
.-sufficient  heat  effectua-Uy  to  carbonise  the  excreta. 
.V  most  satisfactoiy  foj'm  for  this  )nirpose  is  the 
improved  beehive  incinerator.  (Fig.  11.).  fTlie  ordi- 
nary beehive  is  built,  hut  is  carried  up  to  a  heisht 
of  about  G  ft.,  the  brickwork  bein.;;-  oversailed   to   le- 
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Fu;.  12. — Inciner.\tor    for    x    Small    Town 

duee  the  diameter  to  18  in.  or  2  ft.  at  the  top.  An 
opening  is  left  at  the  height  of  the  bars  for  clearing. 
The  incinerator  is  fed  from  the  top,  the  excreta  being 
well_  mixed  with  the  refuse.  It  is  being  used  witli 
great  success  for  burning  excreta  with  no  other  fuel 
than  the  ordinary  refuse. 

A  small  experimental  incinerator  was  built  on  the 
lines  of  a  back-feed  town  incinerator  to  deal  with 
refuse  and  excreta.  (Fig.  12.)  If  has  several  advan- 
tages.. The  refuse  is  dumped  and  fed  into  the  incine- 
rator at  ground  level,  whereas  in  other  forms  it  ha.- 
to  be  lifted  from  4  ft.  to  6  ft.  The  burnt  refuse  is 
removed  without  interfering  with  the  burning  surface, 
and  it  is  providetl  with  a  drying  hearth  which 
effectually  dries  the  second  load"  while  the  first  is 
burning. 

The  fault  found  with  this  iiiohierator  is  that  it  is 
not  as  simple  to  construct  as  other  forms. 


'Paper  read   on  WeduesJay,  the  utb  iust.,  it 
In.stitution  of  Sftuitary  En^neers. 
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.V  small  square  incineratoi'  (Fig.  VA)  has  been  used 
with  lair  su<X'es,s  for  burning  the  excreta  of  small 
numbers  of  men.  The  ex<a-eta  mixed  with  a  little 
refuse  is  put  into  a  i^wforated  iron  cresol  drum  which 
is  placed  in  the  centre  of  the  incinerator.  Fuel  in 
the  form  of  dry  l>rushwood.  refuse,  ho.,  is  burnt 
aiiiinul  it. 

Fig.  14  shows  a  iH>rtal)le  inoincrator  made  of  shcet- 
ii<in. 

DISPOSAL    OP    SULLAOE    WATER,    ETC. 

8iillage  and  greasy  wuter  from  kitchens  is  run  into 
.specially  constructed  pits  after  passing  througli  an 
improvised  grease  traj)  (Fig.'  15).  The  pit,  which  i< 
abont  4  ft.  deep,  is  eonstructed  on  exactly  the  same 
lines  as  a   .soakage  urinal.     The  grease  trap  (Fig.  I,")) 
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Fig.  13. — Incinerator   for  Carbonising  Excreta. 

i^  made  from  a  hisi-uit  tin  perforated  at  the  bottom 
and  half  tilled  with  straw.  The  straw  collects  the 
'jiea.~e,  tea  leaves.  &c.,  and  is  removed  daily  and 
Ipinned  in  the  incinerator. 

.Vblntion  water  is  dealt  with  in  the  same  way,  unless 
there  is  a  stream  close  by  into  which  it  may  be  passed 
after  being  run  through  a  grease  trap  (Fig.  16). 

WATER    .SUPPLY, 

.\ii  ailequute  sujujly  of  good  water  is  absolutely 
cs-ential    for   man   and   beast.     This   is  often   a   difti- 
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Fig.  14. — Portable   Iron    Incinerator. 

cult  matter,  as  there  is  no  very  elaborate  apparatus 
w  ith  which  to  le.-t  and  purify  it. 

When  choosing  a  supply,  common  sense  is  the 
most  important  guide  as  to  whether  the  water  is  suit- 
able for  the  required  purpose.    The  general  surround- 
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quality. 

Tliere  is  one  very  rough  (est  wliii-li  an  Army  otllier 
itiforined  iiio  was  u<ed  liv  our  men  in  tlie  Soutli 
African  War.  .\nytliin>r  suspected  of  bciiis  water  was 
l«ut  into  a  Imcket.  If  it  oame  out  wlieii  the  buok't 
was  turned  upsi<le  duun  it  was  water,  if  it  diii  imt  il 


Fio.  10.— Grease  Thai-. 

was  mud.  1  do  not  think  it  lias  heen  ne<essary  to 
re.sort   to  tliis  lest  (hirinj;  the  jvresent  campaign. 

Water  for  driiikinir  and  cookinj;  is  obtained  from 
shallow,  deep  or  art<'sian  wells  or  spring.s.  It  is  dis- 
tribiite<l  by  means  of  water  carts  liaving  a  capacity 
of  110  ualloivs,  which  are  titt«d  with  a  sterilisins 
appuriitns.  No  water  is  considered  safe  for  drinkin.i; 
without  treatment,  and  medical  officers  are  instructed 
to  see  that  none  but  |)urifie(l  water  is  issued  to 
troops,  and  that  the  water  duty  j>ir.<fiiiifl  know  bow  t" 
work  the  carts  and  keep  them  clean. 

The  chloride  of  lime  method  of  ]>urificatiuii  i.-  iu 
tfencral  u.se,  the  old  pattern  oandle  filter  carts  biiuL; 
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replaced  l)y  <arts  titled  with  Colonel  Hormcks'  steri- 
liser (.Fig.  17).  .\l\iiu  anil  chloride  of  lime  (bleacliiuu' 
powder)  ill  the  proportion  of  2  to  I  are  used  for  puri- 
fication, the  alum  a<'ting  as  a  precipitafinjr  agent. 

Fig.  17  shows  this  apparatus  for  i)a<'k  caniage.  It 
consists  of  a  galvanised  iron  c.vlindiT  (.\),  insi<le 
which  is  a  canvas  filter  supported  by  a  wire  ca4;e  (B), 
and  at  one  end  a  container  for  the  chemicals  (C).  .V 
small  pump  (D)  raises  the  water  from  the  source  of 
su])ply  (E)  and  forces  it  through  the  chemicals,  which 
are   held    in   the  container   by  means  of   wire   gauze. 


ytale 
Fit;.  17.— -Colonel   Horrocks 
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It  dissolves  sufficient  of  the  alum  and  chloride  of' 
lime  to  precipitate  solids  in  suspension  and  purify 
the  water.  It  then  passes  through  the  canvas  filter, 
consisting  of  three  layers  of  fineQy  woven  canvas,  and 
out  by  the  delivery  pipe  (F).  The  first  2  gallons  are 
run  to  wa.~te  by  an  auxiliary  pipe  (G). 

This  apparatus  is  capable  of  purifying  l&f  gallons 
of  water  jier  hour,  .-lud  is  re-charged  with  chemicals 


for  every  loO  gallons.  The  water  is  exposed  in  the 
cart  for  from  half  to  two  hours  aft-er  purification  as 
the  process  gives  a  slight  t!ist.e  of  clilorine  to  the 
water,  which,  however,  quickly  disappi'rtrs  on  expo- 
sure to  the  air. 

If  the  water  cart  is  not  fitted  with  Colonel  Horrocks' 
a|iparaitus,  a  simple  test  apparatus  is  used  which 
indicates  the  amount  of  chloride  of  lime  to  u>('.    Tliis 


IS-   I'liicr AMl.H     HOT-SPKAV     Batfi. 


moinil    of   nitrates   fiiinid    in   lb 
thiit     Ihcir    luvseucc     indicate 


test  is  based  on  tie- 
water,  and  assume 
organic  pollution. 

When  it  is  im]i(<ssible  to  su|i)ily  water  i)urilled  by 
Ibis  method,  ai-id  sulphate  of  soda  tabloids  aie  issued 
to  the  men;  one  tabloid  is  snifficient  to  siterilise  the 
contents  of  a  rei;ulatioti   a,riuy  water-bollle. 

Ill  small  and  detached  units  it  is  often  the  ))ractice 
11)  supply  l«>iled  water  for  filling  the  watei'-bottles. 

For  men  in  th&  trenches  it  is  imposisible  to  take  the 
carts  very  close  to  the  firing  line,  owing  to  the  noise 
<if   the  <-;irls   altrax-ting   the   enemy's   five.     l?uni   jars, 
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^y^&le  of    feet 
I'^ic;.  I!).— Plan    of    Bath-housh. 

lietrol  cans,  or  barrels  are  used  to  store  the  puiitied 
water.  Great  care  Itas  to  be  exercised  to  keep  tliese 
vessels  clean. 

PlSBSONAL    CLEANLINESS. 

rermi/i.— Every  liiaans  is  used  to  exterminate 
vermin  from  Iroojis.  Body  lice  being  the  chief 
offenders,  frecjuent  baths  and  ■change  of  under- 
clothing, disinfection  of  clothes  and  blankets,  fre- 
quent change  of  straw  in  Ijillets,  and  the  free  use  of 
anti-vermin  preparations,  such  as  N.C.I,  powder, 
■Vermijelli,  &c..  are  the  chief  precautions. 

JiaUii. — It  is  arranged  for  ever>-  man  to  have  a  bath 
at  least  once  a  week.  At  fir.st  tubs  w-ere  used,-  these 
being  installed   in   factories   where   waste   steam   was 
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available  for  heating  the  water.  The  hot  water  was 
run  to  a  vat  and  the  tubs  filled  by  rhe^ans  of  pails. 
A  second  vat  oontained  lukewarm  water  to  enable 
the  bather  to  take  a  plunge  after  washing.  The  tubs 
were  scrubbed  out  with  cresol  solution  every  evening. 

A  spray  apparatus  is  now  used  which  folds  up  into 
a  very  small  space  and  which  can  be  fixed  up  or 
dismantled  in  about  half  an  hour. 

The  accommodation  required  is  generally  not  diffi- 
cult to  find,  but  in  some  cases  wooden  huts  are  built 
by  the  Royal  Elngineers.  A  stone  or  brick  floored 
apartment  alxiut  12  ft.  by  8  ft.  is  required  for  the 
sprays,  rooms  for  dressing  and  undressing  with  seats 
and  hooks  for  clothes,  underclothing  store,  and  iron- 
ing room.  As  a  good  supply  of  water  is  necessary, 
the  site  is  chosen'  near  a  stream,  &c. 

Tlie  spray  appai-atus  (Fig.  18)  iconsists  of  a  small 
boiler  (A)  connected  l:>y  flow  and  return  pipes  (B,  C)  to 
a  cistern  (D),  supported  at  a  height  of  11  ft.  above 
ground  level  by  an  iron  tripod  (E),  and  having  a 
(■apacity  of  26  gallons.  The  flue  (F)  from  the  boiler 
fire  is  taken  through  the  cistern  to  utilise  the  waste 
heat.  The  level  of  \vateir  in  the  cistern  is  maintained 
by  means  of  a  small  semi-rotary  pump  (G)  which 
raises  water  from  the  source  of  supply  and  forces  it 
through  the  supply  hose  (H).  A  float  gauge  (J)  indi- 
cates the  level  of  the  water  in  the  cistern.  The 
supply  pipe  to  sprays  (K)  is  taken  from  the  top  of  the 
boiler,  and  has  a  control  valve  (L),  and  when  turned 
on  the  hot  water  from  the  boiler  is  forced  along  the 
pipe  (K)  to  spray  nozzles  (M)  by  the  head  of  water  in 
the  cistern.  A  thermometer  (N)  is  fixed  on  top  of  the 
boiler  to  ensure  the  water  teing  of  even  temperature. 
Included  with  the  apparatus  are  wooden  foot-rests  to 
cover  the  floor  uhder  the  sprays.  The  whole  folds  up 
ii>to  five  small  crates. 

It  takes  about  fifteen  minutes  to  heat  the  water, 
and  the  average  quantity  used  is  about  11  gallons  per 
man. 

One  spray  bath  is  capable  of  bathing  from  600  to 
800  men  a  day  if  their  clothes  are  being  ironed,  and 
about  1,000  men  per  day  otherwise. 

The  bathing  is  arranged  as  follows  (Fig.  19):  — 

The  first  batcli  of  men  enter  the  undressing-room 
and  hang  their  clothes  on  numliered  pegs.  They 
leave  their  soiled  underclothing  in  an  apartment  or 
in  boxes  for  that  ptirpose  and  enter  the  bath-room. 


where  they  wash  with  soap  under  the  hot-water 
sprays.  While  they  are  washing  their  clothes  are 
removed  from  the  undressing-room  to  the  ironing- 
room,  where  the  seams  of  tunics  and  trousers  are 
cresoled  and  ironed  with  hot  irons.  After  ironing, 
the  clothes  are  taken  to  the  dressing-room  and  hung 
on  pegs  with  numbers  corresponding  to  those  in  the 
undressing-room.  On  the  way  from  the  bath-room  to 
the  dressing-room  the  men  are  issued  with  clean 
underclothing.  In  the  meantime  the  second  batch  is 
undressing. 

The  soiled  imderclothing  is  steam  disinfected,  taken 
to  laundries,  washed  and  re-issued.  There  are  four 
bath-houses  fixr  the  division,  one  for  each  brigade  and 
one  for  divisional  artillery. 

DISINFECIIOK. 

A  double  Thresh  disinfeetor  mounted  on  a  Foden 
steaui  lorry  is  attached  for  disinfecting  clothing,  &c., 
and  all  blankets  are  disinfected  at  regular  intervals. 

INFECTIOUS    DISEASES. 

All  cases  of  infectious  disease  are  reported  to  the 
Divisional  Sanitary, Officej-.  Full  details  of  the  case 
are  obtained  and  records  kept,  special  attention  being 
paid  to  the  sources  of  infection,  including  carriers 
and  its  connection  with  other  cases. 

The  billet  last  oceuiiied  by  the  patient  is  thoroughly 
disinfected.  All  straw  is  removed  and  the  quarters 
sprayed  with  '  a  solution  of  Formaldehyde— 8  fluid 
ounces  of  formalin  solvition  with  a  gallon  of  water. 
This  solution  is  apjilied  by  means  of  Mackenzie 
sprays,  1  gallon  covering  about  400  sq.  ft.  If  prac- 
ticable, the  floors  and  walls  are  painted  with  dis- 
infectants. 

Blankets  of  "  contacts  "  and  patients'  clothes,  &c., 
are  steam  disinfected,  and  in  some  cases  the  billet 
is  put  "  out  of  bounds  "  to  troops  and  the  contacts 
isolated. 

Infectious  disease  among  civilians  is  also  investi- 
gated, and  dealt  with  on  the  above  lines.  A  record 
of  cases  with  addresses  is  kept  and  handed  over  from 
division  to  division  to  prevent  men  being  billeted  in 
these  houses. 

Other  drawings  illustrating  some  of  the  appliances 
and  apparatus  mentioned  in  the  foregoing  paper  are 
on  file  at  the  offices  of  the  Institution  of  Sanitary 
Engineers,  and  can  be  seen  on  application. 


At  the  meeting  of  the  Institution  of  Sanitai-y  Engi- 
neers, at  which  the  foregoing  paper  was  read,  a  vote 
of  thanks  to  the  author  was  proposed  'by  Major 
(ioddard — the  father  of  the  Sanitai-y  Companies,  as 
Major  A.  J.  Martin,  the  chairman,  took  occasion  to 
jioint  out  in  inviting  discussion.  Every  division  of  the 
Araiy,  said  Major  Goddard,  had  now  attached  to  it 
one  of  these  sanitary  sections,  and  the  splendid  men 
who  composed  them,  taken  from  every  walk  of  life, 
liad  gone  through  the  greatest  hardships  in  the  per- 
formance of  their  duties.  In  dealing  with  incinerators, 
the  writer  of  the  paper  had  dwelt  chiefly  on  the  bee- 
hive type.  There  were  many  different  types  which 
wei-e  accepted,  but  the  kind  of  incinerator  adopted 
depended  veiy  much  on  the  situation  in  which  it  had 
to  be  installed.  Within  2  miles  of  the  trenches,  whei-e 
the  lighting  of  a  fire  was  not  pennissible,  the  more 
primitive  method  of  earth  burial  had  to  be  followed, 
but  further  back,  at  the  rest  billets  and  at  the  bases, 
with  access  to  brickwork,  one  could  put  up  most 
elaborate  installations. 

Captain  Carson,  in  seconding  the  vote  of  thanks, 
remarked  that  one  of  the  greatest  difficulties  at  the 
Front  was  the  lack  of  material  for  the  provision  of 
sanitai-y  appliances,  and  the  paper  showed  how  it  was 
jjossible  with  the  application  of  a  few  elementary 
principles  of  engineering  to  improvise  the  little  that 
was  available. 

Mr.  H.  Percy  Boulxois,  supporting  the  vote  of 
tlianks,  said  he  could  remember  the  Crimean  War,  in 
which,  of  course,  the  mortality  from  sickness  was 
enormous.  Sir  Robert  Rawlinson,  who  afterwards 
became  the  chief  engineer  to  the  Local  Government 
Board,  used  to  relate  how,  when  he  was  sent  out  to 
look  into  the  sanitary  affairs  of  the  Army,  the  first 
thing  he  did  when  he  went  to  the  hospital  in  Scutari 
was  to  push  a  stick  through  the  windows.  Our  present 
Army  was  extremely  fortunate  in  having  such  a  corps 
as  that  represented  by  the  Sanitaiy  Companies  to  look 
after  them.  Necessity  was  the  mother  Of  invention, 
and  "the  paper  which  had  been  read  that  evening 
bristled  with  descriptions  of  useful  appliances  made 
out  of  practically  waste  products. 


Mr.  J.  H.  Blizard  made  an  appreciative  reference 
to  the  practical  way  in  which  the  author  had  put  his 
experiences  before  the  meeting.  It  seemed  to  him 
that,  in  spite  of  the  peculiar  conditions  under  which 
work'  was  carried  on  there,  the  men  engaged  at  the 
Front  were  a  thousand  times  better  off  than  even  in 
the  old  Volunteer  camp  days. 

The  Chairman  observed  that  the  work  of  the  sani- 
tary sections  was  not  only  of  enormous  benefit  to  the 
health  of  the  troops,  but  contributed  in  no  small 
degree  to  their  comfort.  The  bathing  arrangements 
were  alone  a  great  boon  to  the  men.  All  present  must 
have  been  impressed  with  the  great  range  of  work 
that  was  done  by  the  corjjs,  and  he  had  no  doubt  that 
the  author,  if  called  upon,  could  write  anotliei-  jiaper 
just  as  long  as  the  one  that  had  been  read  that  even- 
ing without  touching  upon  a  single  point  already  dealt 
with.  Two  years  ago  they  were  recruiting  for  the 
Sanitary  Comiianies,  and  he  would  like  to  take  the 
opportunity  of  saying  how  much  he  was  indebted  to 
the  Institution  of  Sanitary  Engineers  for  the  many 
splendid  recruits  they  got  through  it.  In  those  early 
days  many  of  them  were  exei-cised  in  their  minds  as 
to  the  use  that  was  going  to  be  made  of  the  men. 
Many  of  them  were  afraid  that  these  highly  qualified 
men  were  going  to  be  sent  out  to  do  navvies'  work, 
though  in  pointing  (Jut  that  the  work  in  which  they 
were  engaged  was  of  a  scientific  and  technical  ciia- 
racter  he  did  not  mean  to  imply  that  they  were  not 
doing  manual  work.  Mr.  Boulnois  had  called  atten- 
tion to  the  extraordinary  extent  to  which  waste  mate- 
rials— old  tins  and  every  conceivable  thing — were 
made  use  of,  and  he  thought  they  could  hardly  have 
listened  to  the  paper  without  being  struck  by  the 
ingenuity  that  was  t-xercised  in  the  improvising  of 
these  materials.  It  had  been  a  case  of  making  bricks 
without  straw.  One  simply  had  to  scout  round  and 
pick  up  anything  that  might  be  available.  In  addi- 
tion to  those  difficulties,  the  difficulties  attending  the 
carrying  on  of  sanitary  work  in  the  front-line  trenches 
were  almost  inconceivable.  One  dare  not  show  one's 
head  or  light  a  fire,  and  the  marvel  was  that  the  work 
was   carried   out   so  well   as  it  was.       Concluding   his 
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r«?iuarks.  Captain  Mavtm  said  the  saniUry  set-tions  at 
the  Fnmt  liad  dono  most  valuable  work  in  educating 
the  men  of  the -combatant  units  in  matters  of  sani- 
tation, and  it  was  to  tliat  as  much  as  their  executive 
work  that  much  of  the  health  of  the  ti-oops  was  due. 


NOTES  FROM  IRELAND. 


Specially    Contributed    by    an    Irish 
cokrespokbent. 

iln  the  hope  of  making  these  mates  as  praclirally 
useful  as  poesihle  ihe  ivriter  invites  readers  to  favour 
him  I'-ith  communications  thereon  from  time  to  time. 
They  might  he  constructively  critical,  or  helpfully 
supplementary,  miglit  indicate  new  points  upon  which 
information  is  desired,  or  might  ,inerely  convey  in- 
formation. Commuiiicaiions  will  reach  the  icriter  if 
addressed  ''Irish  Notes,"  34  Bride  Lane.  Fleet  Street. 
E.G.]  

Since    the   oonimencenient  of   the 

Road  Estimates    war  the  cost  of  labour  and  materials 

and  has  gone  up  considerably  in  Ireland, 

Expenditure.  but  many  district  councils,  instead 
of  providinir  for  this  increase,  have 
reduces!  their  estimate.^  each  year.  This  appears  to 
1>6  rather  bad  policy,  as  the  amount  allowed  for  the 
roads  in  the  j)ast  was.  as  a  rule,  only  barely  sufficient 
for  tlieir  maintenance,  and.  as  a  fonseviuence.  any 
reduction  in  this  aimount.  under  the  present  system 
of  maintenance,  will  result  in  ja  deterioration  of  the 
roads  from  their  normal  condition.  Of  course,  at  the 
present  time,  owing  to  the  scarcity  of  labour,  no 
attempt  is  being  made  to  carry  out  extensive  works 
of  road  improvement  in  any  part  of  the  country,  but 
l\v  a  slight  increase  in  the  annuad  estimates  made 
by  the  district  councils  to  meet  the  increased  cost 
of  labour  and  materials  the  roads  might  he  prevented 
from  going  from  bad  to  worse.  , 

»  »  »  » 

One  way  in  which  deterioration  might,  however, 
be  prevented,  and  economy  effected,  is  by  the  intro- 
duction of  direct  labour  in  those  counties  in  which 
it  has  not  yet  Ijeen  tried.  Over  a  great  part  of  Ireland 
it  is  now  found  impossible  to  obtain  contractors  to 
tender  for  road  maintenance  work  on  anything  like 
the  old  terms  prevailing  a.  few  years  ago,  and  many 
miles  of  roads  are  being  placed  each  year  in  charge 
of  the  county  surveyors.  As  a  consequence,  the 
maintenance  of  the  roads  by  direct  labour  is  gradually 
extending,  ijut  progre.=s  in  tliis  respect  is  very  slow, 
and  county  surveyors  in  some  bounties  find  it  impo.s- 
.sible  to  persuade  their  councils  to  give  the  system 
even  .a  trial. 

*  *  *  * 

The  more  extensive  use  of  steam 
A  Future  for         rollers    and    other    mafhinei-y,   and 
Road-making       the  opening  up  and  developing  of 
Machinery.         central  quarries,  would  also  result 
in  ultimate  economy.     This  is  now 
generally  recognised,  and  there  is  therefore  every  pro- 
bability of    a    large  demand    for    road    machineiy  in 
Ireland  on.  the  conclusion  of  the  war.      Owing  to  the 
great  difficulty  in  getting  any  new  plant  at  jjresent. 
and    the  lack  of    labour,  the  average  <omplement    of 
material  canjiot  be  put  out  on  the  roads.     Some  sur.. 
A'eyors  have  been   ti-ying   1o  hire  plant  recently,    but. 
they  do  not  seem  to  have  been  very  successful,  and  as 
it  is   probable   tliat   labour  will  be   both    dearer  and 
scarcer  after  tile  war  than  it  used  to  be,  there  is  evei-j' 
indication  that  labour-saving  appliances  of  one    kind 
or  another  must  be  introduced. 

*  »  *  * 

During  the  few  years  in  which  the  Road  Board 
extended  its  opt^rations  to  Ii'eland,  a  good  deal  of  road 
machinery  was  purchased,  and  many  of  the  main  roads 
were  niuch  improved.  This  improvement  in  the  con- 
dition of  the  roads,  without  any  appreciable  increase 
in  the  rates,  has  not  been  lost  on  the  councils  con- 
cerned, and  it  may  be  assumed  that,  with  the  advent 
of  peace  and  with  the  return  of  the  country  to  its 
normal  conditions,  there  will  be  a  desire  shown  for 
further  improvements  in  the  condition  of  the  roads  and 
for  more  unproved  methods  of  construction.  The  chief 
demand  will  be  for  rollers,  stone-breakers,  motor 
tractors,  horse  sweepers,  and  probably  small  plant  for 
the  production  of  tar-macadam.  In  a  few  counties 
tar-macadam,  Rocmac,  and  other  improved  methods  of 
road  construction  have  been  tried,  and  so  far  the 
results  ha,ve,  as  a  rule,  been  satisfactory. 


The  cost  of  laying  down  tan-ed- 
Tarred-limestone     limestone    macadam    per    ton    in 
Macadam,  many    parts    of    Ireland    may  be 

taken  as  follows  : — 

f.   (1. 
Raising  and  breaking ...  ...         ...  ...       1   lo 

Surface  damage  ...  ...  ...  .       0     2 

Tar,  7  gallons  at  3tl 1     9 

Pitch,   &c 0     3 

Mixing   ...  ...  ..  ...         ...  ...        1     o 

Carting,   say  2  miles    ...  ...  ...  ...        1     H 

Spreading  ..  ...         ...         ...  ...       0     9 

Rolling 0  10 


While  the  untreated  stone  will  cost- 


Raising  and  breaking ., 
Surface  damage 
Carting,  say  2  miles   .. 
Spreading 
Rolling  ... 


In  both  estimates  tlie  cost  of  scarifying  or  other- 
wise preparing  the  old  road  surface  is  omitted. 

*  *  #  * 

It  may  be  suggested  that  the 
Its  Extended  crude  tar  from  small  gasworks  in 
Use  Advocated.  Ireland  is  unsuitable  for  the  manu- 
facture of  tar-macadam,  but  the 
writer's  experience  of  such  tar  obtained  in  different 
small  towns  has  satisfied  him  that  excellent  results  can 
be  obtained  with  such  material,  and  he  is  therefore 
of  opinion  that  every  surveyor  in  charge  of  roads  in 
Ireland  should  tiy  an  experimental  length  and  set< 
for  himself  what  results  he  is  able  to  obtain.  •  It  is 
evident  from  the  above  estimates  that  tarred-limestone 
macadam  can  be  laid  down  at  considerably  less  than 
twice  the  cost  of  laying  down  the  untreated  stone, 
while  it  will  be  found  (1)  that  tarred-limestone  mac- 
adam laid  on  a  fairly  dry  bed  has  more  than  double 
the  life  of  untreated  stone;  (2)  that  the  cost  of 
cleansing  tar-macadam  is  far  less  (probably  only  one- 
sixth)  tlian  cleansing  a  surface  laid  down  with  un- 
treated stone  ;  (."j)  that  traction  is  reduced,  as  well  as 
the  wear  and  tear  of  \ehicles,  while  there  is  no  lime- 
stone mud  or  dust  to  injure  the  clothes  and  property 
of  the  public  using  the  roads  on  which  this  matei-ial 
is  laid. 

*  *  *  * 

On  the  other  hand,  it  will  be  argued  that  tarred 
macadam  does  not  afford  sufficient  foothold  for  horses 
using  the  roads,  and  that  this  objection  is  fatal  in 
Ireland,  where  so  many  young  horses  are  exercised 
on  the  public  roads.  It  will  be  found,  however,  that 
if  tarred  macadam  is  not  laid  on  gradients  of  more 
than  1  in  40,  that  no  sealing  coat  is  put  on,  and  that 
the  surface  is  ke|)t  clean,  very  few  complaints  will  be 
made  as  regards  insufficient  foothold. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sbbvbior  readers 
with  a  view  to  making  the  information  given  under  this 
head  08  complete  and  accurate  as  possible. 


APPLICATION  FOR  LOAN. 

Woolwich    B.C.— €2.442  for  electricity  main  exten- 
sions. 

LOANS   SANCTIONED. 
Henley  T.C. —  t;2,()21l  fnr  main  sewerage  works. 
Rawtenstall  T.C— t;i07  for  electricity  transformers. 
LOANS   REFUSED. 

Nelson  T.C. — .£2,300  for  a  rotary  washer  scruljber  at 
I  lie  gasworks. 

.  Tilbury    U.D.C. — £600  for  the    purchase  of    horses 
and  carts  for  house  and  road  scavenging  purposes. 


Leeds    Corporation    Roadmakers    for    France. — The 

Corporation  of  Leeds  have  supplied  the  military  autho- 
rities with  the  names  of  nearly  400  men  now  in  the 
various  bi'anches  of  the  service  who  are  skilled  in 
roadmaking  through  their  previous  employment  with 
either  the  corporation  or  private  contractors.  It  may 
be  that  thes»  men,  or  some  of  them,  will  be  drafted 
from  their  present  units  into  the  new  corps  for  the 
construction  and  maintenance  of  the  roads  in  France. 
In  addition  to  these  400,  probably  another  fifty  or  sc.) 
who  are  still  in  civil  life  will  be  available. 
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Municipal  Wori(  in  Progress  and  Projected. 

•or   invitee   the   cooperation  of   Buevbioe   readers  with  a  view  to  makirtg  the   information  given  under   this 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Bradford  T.C. — Tlic  Health  Coniniitt.ec  recommenil 
lilt'  provision  of  a  pathological  laboratory,  at  an  esti- 
mated cost  of  I-IOO. 

Dundee  T.C. — A  cominittee  has  be<?n  instructed  to 
vi-pi)vt  u|)i>ii  '.111'  provision  of  a  pavilion  at  tin- 
Brouglity  Ft-n\v  lawn-tennis  court. 

Elland  U.D.C.— The  clerk  has  been  instructed  t<i 
iiupiiiv  friiiii  the  Local  Government  Board  if  t]ie 
council  would  be  |>ermitted  to  spend  an  estimated  sum 
of  t70S  for  filtration  plant  at  the  public  baths. 

Exeter  T.C. — With  reference  to  tlie  proposed  small- 
pii\  linspital  in  tile  Ide  Valley,  it  lias  been  decided 
In  pir])are  a  revised  estimate  to  meet  the  require- 
iiu'iits  iif  the  Local  (Joveriiment  Board  as  U>  the  [iro- 
\  isiiiii   cif  an  administrativi'  building. 

Hatnmersinith  B.C.- Pruperty  lias  been  piinliased 
fur  L'l).")(l  fnr  llie  purpose  of  an  <'le(tricity  suli-slation 
for  Ihe  Hythi    road  district. 

Stafford  T.C. — Various  extensions  are  to  be  effected 
al   Ihe  sanitary  depot  at   an  estimated  cost  of  .f750. 

Tunbridge  Wells  T.C. — It  is  proposed  to  adapt 
re  riaiii  premises  as  a  public  convenience  for  women. 

York  T.C— U  is  jiroposed  to  build  the  Carnegie 
library  (ill  a  site  in  '  ►hi  Mint-yard  belonging  (o  tlie 
city  council. 

HOUSING    AND    TOWN    PLANNING. 

Aldershot  U.D.C.  Il  is  proposed  to  build  Ihirty 
li. .u-.es  on  eacli  of  twi>  sites  purchased  by  the  council, 
anil  arcliilects  within  a  radius  of  12  miles  of  Aldershot 
Will  lie  invited  to  submit  designs. 

Dublin  T.C. — The  city  council  are  about  to  resume 
possession  of  an  area  of  30  acres  of  land  at;  Glasiievin, 
now  held  by  (In-  Albert  Model  Farm,  and  intend  to 
utilise  it  for  Ihe  building  of  working-class  dwellings. 
Tile  site,  which  is  almost  on  the  boundaiy  of  tlie  city, 
is  considered  to  be  eminently  suitable  for  the  pui-pose 
III    vie\' . 

Okehampton  R.D.C. — .\  d*cision  has  been  taken  to 
purchase  ."j  acres  of  land  at  Chagford  for  tlie  purpose 
of  a  housing  scheme. 

MOTOR  TRANSPORT. 

Blackburn  T.C. — A    inotoi-  wagmi  is   |o  ho  purchased 

I'oi'  the  rie.-insiiig  dep.nrtnient. 

Coventry  T.C. — It.  has  been  agreed  to  purchase  a 
iiiolor  wagon  for  X'.3-10  ior  use  in  connection  with  the 
prepayment  gas  meters  collection. 

Devon  C.C. — It  has  been  decided  to  make  applica- 
tion to  tlie  Hoad  Board  for  a  loan  Jif  1:2,250,  free  of 
interest,  and  re|iayable  in  five  years,  for  the  purchase 
of  three  tractors  and  trailers. 

Kelghley  T.C. — The  Health  Committee  are  consider- 
ing tile  purchase  of  an  electrically  driven  vehicle  for 
tlie  removal  of  house  refuse. 

Lancaster  T.C. — Sanction  is  being  souglil  to  a  loan 
for   the   piirclinse   of   new  motor   "buses. 

Lewisham  B.C. — Some  discussion  took  place  on  the 
reroninirndalioii  that  a  second-hand  motor  car  be  pur- 
cliased  for  the  use  of  the  borough  surveyor,  Mr.  E. 
van  Putteii.  Replying  to  criticisms,  tlie  chairman  of 
tile  committee,  submitting  the  proposal,  said  the  sum 
of  (;400  was  provided  in  tlie  estimates.  He  did  not, 
tliink  any  British  finn  would  supply  a  new  car  such 
as  they  required  for  £400.  The  committ/ee  would  only 
accept  such  a  car  as  was  reported  by  an  expert  as 
suitable.  The  recommendation  was  adopted,  subject 
to  the  deletion  of  the  word  "  second-hand." 

Lincolnshire  (Holland)  C.C.  —  Mr.  H.  Moody, 
divisional  surveyor,  has  advised  the  Maiji  Roads  Com- 
mittee to  consider  tlio  purchase  of  a  light  steam  tractor 
and  two  tipping  wagons. 

Northwich  R.D.C. — It  has  been  agreed  to  purchase 
a  steam  wagon  and  trailer  for  £800. 


Reading  T.C. — The  Tramways  Committee  recommend 
the  jiurchase  of  three  double-deck  Tilling-Stevens 
petrol-electric  omnibuses. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bradford  T.C.r-llie  Cleansing  and  Team  Labour 
Committee  re.conimend  the  purchase  of«about  50  acres, 
near  Leaventhorpe  Hall  for  tijiping  purposes.  The 
(uirchase  price  is  £100  per  acre. 

Crook  U.D.C. — It  was  report«l  that  the  scavengmg 
lender  for  one  district,  where  170  houses  were 'affected, 
was  L'13.),  compared  with  £'Co  last  year,  and  that  in 
another  case  the  amount  had  risen  from  £90  to  £2(X). 
The  surveyor,  Mr.  E.  W.  Ayton,  was  instructed  to 
see  Ihe  tenderers  and  report  to  llii'  council. 

ROADS    AND    MATERIALS. 

Barking  U.D.C. — The  councd  liav*-  resolved  that  all 
.ivailiilile  employees  be  granted  permission  to  volunfce>er 
for  road  service  in  France,  and  also  to  offer  tli©  whole 
of  tile  road  repairing  and  maintonancv  plant  upon  the 
conditions  set  out  in  the  letter  of-  Brigadier-General 
Maybury. 

Brandon  R.D.C. — A  letter  was  received  from  tlie 
Hoad  Board  with  reference  to  tlie  council'^-  claim  for 
£«0n,  for  which  tlie  board  had  offered  £100  as  settle- 
ment, stating  that  in  view  of  the  fact  that  military 
traffic  still  continued  on  some  of  the  roads  for  which 
the  claim  was  mgde.  tliey  considered  it  would  be  better 
for  the  council  to  confine  their  claim  to  extraordinary 
traffic.  Tliey  asked  for  \arious  st.at.istics  wliicli  the 
clerk   WHS   instructed  to  supply. 

Burnham  (Essex)  U.D.C. — .V  lender  has  been 
accepted  for  steam  rolling  at  2(is.  lid.  per  day,  and 
scarifying  at  gd.  lier  yard. 

Coalville  U.D.C. — At  the  last  meeting  the  surveyor, 
Mr.  L.  L.  Baldwin,  asked  for  leave  of  absence  to 
enable,  lull,  to  offer  liis  own  services  for  road  work 
in  France,  and  the  council  agrwil  that  this  be  granted, 
and  his  position  kept  open  until  his  return;  further, 
thai  in  the  event  of  liis  obtaining  a  commission,  the 
differenie  between  the  Army  jiay  and  his  salary  be 
made  up  by  the  council. 

Devon  C.C. — The  council  have  instructed  the  county 
surveyors  to- afford  all  possible  help  to  tlie  militaiT 
authorities  witli  respect  to  road  service  in  France,  and 
on  tlie  suggestion  of  Mr.  Robinson,  the  county  sur- 
veyor fc>r  the  eastern  division  of  the  county,  they  liave 
authorised  him  to  offer  his  services,  and  will  make  the 
necessary  aiTangements  for  the  re  -  division  of  the 
county  if  lie  is  called  up. — The  council  resolved  on 
Tuesday  to  purchase  an  engine,  and  stone  cruslier  from 
Ilfracximbe  I'rban  District  Council  for  £1151  lOs.,  a 
portable  drilling  machine  f<ir  £174,  and  a  portable 
granulator  for  £150. — The  Bridges  and  Main  Roads 
Committee  in  their  report  stated  that  they  were  of 
opinion  (hat  the  use  of  tar  on  the  roads  was  an 
economical  form  of  maintenance,  and.  in  order  to 
jenable  the  county  surveyors  to  be  in  a  position  to  com- 
mence the  work, as  soon  as  tile  fine  weather  sets  in 
ne.xt  year,  the  council  were  reiiimmended  to  sanction 
the  expenditure  of  £4. .500  for  tar-spraying  the  main 
roads,  subject  to  the  Road  Board  cfefraying  half  the 
expenditure,  as  they  have  done  in  previous  years.  The 
council  coiifiiTued  this  recommendation. 

Hetton  U.D.C— The  surveyor,  Mr.  J.  Harding,  has 
broil  instruct*-d  to  prepare  plans  and  estimat<?s  for  the 
iiiiprovement  of  a  dgngerous  turn  in  the  road  at 
Snipper's-gate.  near  .South  Hetton.  The  scheme  is 
licing  iiroiuoted  jointly  by  this  council  and  the  Easing- 
lon   Rural  District  Council. 

Hursley  R.D.C— The  council  have  accepted  the  offer 
of  llie  Road  Board  to  majie  a  grant  of  £250  towards 
the  repair  of  roads  damaged  by  excessive  military 
traffic,  on  condition  that  the  council  spend  £588  upon 
the  roads  within  two  j-ears. 

Salford  T.C — The  shortage  of  men  for  street  sweep- 
ing has  been  considered  by  the  Highways  Committee, 
but  for  the  present  there  is  no  intention  of  engaging 
women's  labour  for  this  class  of  work. 

Wimbledon  T.C. — The  town  council  have  confirmed 
.1  recommendation  by  the  Highways  Committee  that  a 
poster  be  published    asking  the  ratepayers  for  their 
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co-ofxji-ation   in   removing   snow   from   the   streets   by 
sweeping  the  footpath  in  front  of  their  premises. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Doncaster  T.C. — The  Svwonigo  CoirmmUc  havo 
gvanttxi  an  increase  of  ;is.  per  week  to  the  work-people 
employed  on  the  Sandall  sewage  fann,  and  the  women's 
wages  have  been  increased  from  16s.  (id.  t_u  18s.  per 
wei'k. 

Lewisham  B.C. — Improvements  are  to  be  made  in 
tile  surfare-wator  drainage  at  JIarsala-road.  Ladywell, 
at  an  estimated  cost  of  f240. 

West  Hartlepool  T.C. — It  has  been  agrwd  t<i  exeeut*i 

>ewerage  nviistrui-tionj.,  at  an  estimated  cost  of  i'500. 

WATER,  CAS,   AND  ELECTRICITY. 

Bath  T.C. — Owing  to  the  serious  decrease  in  revenue 
caused  by  the  ligliting  restrictions  and  other  reasons, 
the  city  rotincil  have  decided  to  increase-  the  price  of 
electricity  by  ^d.   |>er  nnit.  making  the  price  lid. 

Bognor  U.D.C. — The  council  have  ih'termiiicd  again 
to  press  upon  thti  Board  of  Tr^de  an  objection  they 
have  raised  to  the  policy  of  tlie  Bognor  (Jas  and 
Electric  Light  Company  in  making  a  charge  of  13s.  4d. 
for  electricity  for  any  anionnt  up  to  20  units,  and  for 
every  unit  over  at  ."^d.  per  unit.  While  admitting  the 
Ifgal  authority  of  the  coni|>any  to  make  these  charges, 
the  council  contend  that,  the  company  were  acting  on 
a  wrong  basis  in  fixing  (he  iliarges  as  they  liad  dime 
;ii  a  time  when  I  here  «a-~  sucli  need  for  economy. 

Mexborough  U.D.C— .Mr.  .\.  .T.  T{ani,  k.c,  has 
issued  his  award  in  the  arbitration  between  the  council 
and  tlie  .Mexborough  Water  Company  as  to  the  price 
ro  b*-  paid  by  the  council  for  the  undertaking  of  the 
company,  under  compulsory  purchase  powers.  The 
|>rice  is  fixed  at  L'l!1.!(><0.  if  the  money  is  |iaid  at  the 
date  specified  in  (he  council's  Act  (the  end  of  (,ho 
ipiart4-r  following  that  in  wliich  the  award  is  taken 
up),  and  the  price  is  to  bo  i;22,()(i()  if  the  money  is  not 
pan!   until  a  year  after  tile  conclusion  of  (lie  war. 

Paul  U.D.C. — The  cimncil  are  incpiiring  of  the  Local 
(ii>veiiinieiit  Boriid  if  they  would  be  willing  to  sanction 
a  loan  of    fstyi  (,„■  n   uat.T  supply  for  N'ewyln. 

MISCELLANEOUS. 

Alford  U,D,C.  -The  council  have  adoplc<l  a  resolu- 
tion in  fa\'Hir  of  the  de<-imal  system  of  coinage  and 
weights  Hiid   measures. 

Ashton-under-Lyne  T.C. — The  t"wn  council,  in  con- 
junction wtth  the  Walerloi)  and  Bardsley  Parish 
(.'ounciK,  took  (he  first  definite  step  last  week 
towards  acquinng  the  tramways  Ryst<'m  of  the  Oldham. 
-Vshton,  and  Hyde  ElinMric  Tramways,  which  have 
be»'.n  ruiuiing  under  private  managoinent  for  almost 
a  quarter  of  a  c<'ntury. 

Birmingham  T.C.^The  Parks  Committee  lias  made 
a  i>rofit  of  over  L'.'KX)  by  growing  potatoes  in  Pen-y 
Bair  .and  the.  park  nurseries  at  Quinton.  All  the  work 
was  done  by  the  park-keepers. 

Blackpool  T.C— The  corjioration  li.ive  settled  the 
details  o{  the  IinprovenK'nt  Bill  for  which  they  aro 
s<t^king  p(vwers  in  the  \'>\7  session  of  Parliament.  New 
promenad<!  extension  works  to  the  south  will  cost 
about  L'W,(X)0.  and  lJ30.fJ(lO  is  proposed  to  be  spcnf-  in 
profiting  the  cliffs  to  (he  noiLh  of  tiio  borough. 

Bournemouth  T.C. — The  borough  engin<<er,  .Mr. 
1'".  P.  Dolomore,  has  receivt'd  instructions  to  proceed 
with  the  work  of  repairing  the  somewhat,  extensive 
damage  done  on  the  front   by  the  recent  stonn. 

D'urham  T.C. — The  question  of  imrchasing  a  new 
fire  esca|M-  is  under  consideration. 

Hastings  T.C— Ihe  borough  surveyor,  Mr.  P.  H. 
Palmer,  submitted  a  lejiort  with  respect  to  a  proposal 
to  make  use  of  the  municipal  parks  for  the  growing 
of  vegetables,  and  pointed  out  that  file  great  pjoblem 
to  face  was  the  shortage,  of  labour.  f'v»ntually  the 
town  council  passed  a  resolution  that  a  six'cial  com- 
mittee should  h<i  ap[iointed  to  co-opt  from  outside  to 
arrange  for  the  cultivation  of  foodstuffs  on  such  plots 
of  land  as  might  be  suitable  for  the  purpos<'. 

Liverpool  T.C  —  The  Fifiance  Committee  have 
referred  to  a  sub-committee  the  question  of  converting 
into  market,  gardens  the  lands  which  the  various  com- 
mittees of  the  corporation  had  at  their  disposal. 

Newcastle-on-Tyne  T.C. — Tim  Tramways  Committee 
rncoinmend  the  corpoiation  to  carry  out  certain  tram- 
way junetions  at   an  estimated  cost  of  £0,500, 


Surbiton  U.D.C — It  was  on  Monday  agreed  to 
increa,so  the  war  bonus  granted  to  the  council's  work- 
men fn>m  ;ls.  to  Is.  per  week,  it  being  stipulated  that 
the  men  should  work  fifty-one  hours  a  week  during 
the  winter  months.  The  nett  amount  of  the  increases 
granted  will  be  1'8()  per  annum. 

Walmer  U.D.C. — The  council  have  decided  to 
devote  tile  public  recreation  ground  at  Walmer,  of 
1  acre  in  extent,  to  the  growing  of  potatoes  and  other 
vegt'tables  during  the  period  of  the  war.  The  ground 
will  be  let  free  to  applicants  on  condition  that  it  is 
used  to  the  best  advantage  for  producing  food. 


Sewage    Managers'    Annual    Meeting. — Pressure   on 

our  space  compels  us  to  hold  over  untiLnext  week  our 
report  of  tlio  annual  meeting  of  the  Association  of 
.Managers  of  Sewage  Disposal  Works  held  in  London 
on  the  7th  inst. 

Edinburgh  Tramways. — It,  is  undorslood,  says  the 
(;lii<</,iir  Ilirah!,  tliat  negotiations  have  been  resumed 
for  the  accpiisition  by  Kdiid)urgh  Town  Council  of  the 
rolling  stock  of  Edinburgh  ;uid  District  Tramway  Com- 
pany at  the  tei-mination  of  the  lease.  Some  months 
ago  when  it  was  sought  to  reach  a  settlement  in  the 
matter  the  tramway  company  demanded  .CTo.OtK)  for 
their  250  cars,  wild.'',  the  town  council  off.'red  t:2.5,(KKt. 
It  was  then  understood  that  the  council  would  be  free, 
if  so  advised,  to  jiroceed  with  elect rifica lion,  but  it 
has,  it  is  undorst,ood,  been  ascertained  that  no  such 
iimiertaking  would  be  sanctioned  either  during  or 
immediately  on  the  (erniination  of  the  war.  Accord- 
ingly (he  tramway  company  have  now  offered  to  sell 
for  L-.-)0.(K)0.  The  offer,  it,  is  understood,  also  includes 
an  undertaking  on  the  part,  of  the  company  to  be 
re;)>onsible  for  t  lui  upkeeji  of  the  railways  for  .six 
years  afti'r  the  lenuinatiou  of  the  lease. 

Cultivation  of  Commons.  The  Commons  and  Foot- 
jiatlis  I'resir\;itioii  ."society  has  been  in  communication 
«ilh  the  Board  of  Agriculture  with  reference  to  tho 
|)roposed  lemporaiy  appropriation  of  common  lands  for 
food  jiroduction.  It  has  received  definite  jdedges  from 
Lord  Crawford  that  any  land  taken  for  cultivation 
shall  be  restored  (o  the  Conimons  aft<n-  the  war,  as  soon 
as  (he  <rops  (hen  in  (he  ground  have  been  harvested; 
I  hat  tli(>  land  will  be  solely  iised  for  allotments,  and 
that  opportunity  will  be  afforded  to  the  society  of 
expressing  its  views  upon  each  s<'heme  before  any 
iMiclosiir<;  is  effected.  In  consequence  of  these  pledges 
and  of  the  extreme  and  immediate  necessity  for  in- 
ci-i'asing  (ho  supply  of  food,  the  society  has  intimated 
that  it  will  not  offer  opposition  to  the  proposals  of  the, 
•  oivemment,  while  it,  is  of  opinion  that  coinmoii  land 
slii>iilfl  ri'inaiii  undisturbed  if  there  is  in  its  neighbour- 
ho(.d  any  unused  or  derelict  land  in  full  private 
ownership. 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

SSISTANT  ENGINEER  required  for  service 
til  t.he  Piililio  Works  Department,  Strii its  Settle- 
ments, to  prepare  (iiia]itiitie.s',  specifications  and  esti- 
iiiates  for,  and  (<>  supervise  the  erection  of  publie 
buildings,  roads,  bridges,  and  otJier  public  works. 
Kimagenieii(  for  (lirce  years,  with  jiossible  extension. 
Salary  e36f)— ,0:')— ,£48(1,  with  a  duty  allowance  of  £75 
per  aiuiuin  Free  passages.  Candidates  between  (lie 
aires  <if  2.')  and  35,  unmaa-ried,  who  have  passed  the 
A.M.LC.E.  e.xamiiiation.  and  also  that  held  by  the 
Iiistiit,utR  of  MuTiioipul  and  County  Engineers,  and 
who  have  had  at  least,  three  .vears'  iiraetical  expe- 
rience (exclusive  of  pupilage)  as  an  Engineering 
.\ssistant,  should  apply  ad  oriioe  b.y  letrter,  giving  full 
particulars,  to  Messrs.  Gregory,  Eyles  A,  Wairing, 
12  Dean'p-yard,  Westminster,  S.W.,  quoting  M/8123. 
.N'o  person  engaged  on  Oovcrnnienf,  work  or  eligible 
for  the  Army  need  apply.  (3,199) 

REQUTEED  Teinpoi-ariiy  in  County  Surveyor's 
office.  Winchester,  an  jV.ssiistant  for  Surveys, 
, Drawing  and  General  Work  in  connection  with 
iiiaiateiiaiico  of  roads  and  bridges,  preferably  one 
having  already  experience  in  County  or  Municipal 
work. — .Vpply  by  letter,  stating  age,  experience,  &c., 
and  salarv  required,  tw  County  Surveyor,  The  Castle. 
Winche.ster. \ (3,197) 

OHISWTf'K  nULAN  DISTRICT  COUNCIL. 
Tlie  Council  are  prepared  to  receive  offers  for 
.-everal  .3.50  to  40()-gallon  Wa.tor  Vans,  in  working 
order,— ,\p|ilv  to  (he  Enffineer,  Town  Hall,  Chiswiek. 

(3,198) 
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PERSONAL. 

Mr.  J.  H.  Harris,  borough  surveyor  of  Penryn,  lias 
volunteered  for  road  service  in  Erance. 

Mr.  G.  Plummer,  surveyor  to  the  Haywards  Heath 
Urban  Districft  Ooiincil,  has  offea-ed  his  services  for 
road  construction  in  France. 

Mr.  W.  Davey,  surveyor  for  the  Hopton  sub-district 
inider  the  Brandon  RuraJ  District  Council,  has  been 
released  for  rO'ajd  -service  in  France. 
"Mr.  W.  B.  Crouch,  assistant  .surveyor  to  the  Surbi- 
ton  Urban  District  Council,  who  is  on  military 
.service,  has  been  gazetted  a  Sub-Lieutenant. 

Mr.  R.  T.  McKay,  Geelong  Waterworks  and  Sewer- 
agi!  Tirust,  Victotria,  lias  been  transforred  from  the 
class  of  asso'C.iate-meniber  to  that  of  member  of  the 
Institution  of  Civil  Engineers. 

Mr.  J.  Bintley,  who  has  been  county  surveyor  of 
Westmorland  for  fifty  yea*s,  and  still  continues  to  hold 
office,  was  recently  presented  by  the  members  of  the 
county  council  with  a  silver  tea  service  and  tray. 

Mr.  Norman  S.  Spencer,  inspector  of  nuisances  to 
tlie  Ulverston  Rural  Dii^trict  Council,  ha.s  been 
appointed  sanitary  .surveyor  and  inspector  of 
nuisances  to  the  Wigton  (Cumberland)  Rural  District 
Council. 

Mr.  John  Barjcer,   sanitary  inspeotor  to  the  Dum- 
fries   Town    Coiincil,    has    been    granted    leave    of 
absence  for  six  months  on  his  appointment  as  labour 
manager  vinder  the  Ministry  of  Munitions  at  one  of 
.  their  factories. 

Mr.  Hone  has  been  appointed  as  .clerk  in  the  office 
of  the  East  Molesey  Urban  District  Cbimcil  surveyor 
(MJr.  J.  Stevenson),  and  Mi&s  Muriel  Bagwell  as  clerk 
in  the  sanitary  and  public  heaJth  department,  at 
commencing  salaries  of  15s.  per  week  ea;ch.  Both 
are  residents  in  the  district. 

Cajptain  H.  Garrett,  borough  surveyor  of  Torquay, 
of  the  Devon  Boyal  Engineers,  who  for  the  past  two 
ye-airs  has  held  the  position  of  chief  engineer  of  the 
northern  section  of  the  Plymouth  Garrison,  has  been 
appointed  as  roads  and  commnnioation  offlicer  for 
the  whole  of  the  Southern  Command. 

The  Road  Board  have  expressed  to  the  Wimbledon 
Town  Council  their  appreciation  of  the  sea-vices 
rendered  by  employees  of  the  council,  and  have 
especially  congratulated  Mr.  Wlialley,  the  foreman, 
on  the  way  in  which  he  carried  out  hii.=)  duties  while 
they  were  working  at  Coventry  for  thfe  War  Office. 

Mr.  E.  Martin,  Iwrough  surveyor  of  Salford,  has 
left  to  take  up  his  duties  as  Major  in  the  Roads  Bat- 
talion which  is  being  cjeated  for  .service  in  France. 
About  100  employees  of  the  Salford  Corporation  have 
volunteered  for  this  task,  and  about  half  of  this 
niuml>er  are  men  engaged  in  the  cleansing  depart- 
ment. 

Mr.  H.  D.  Woodcock,  sun'eyor  to  the  'Guisborough 
Rural  District  Council,  who  has  l>een  serving  as  a 
private  in  the  Ai-my,  has  been  offered  a  commission, 
and  the  council  have  agreed  to  ask  the  Local  Govern- 
ment Board  to  pennit  them  to  make  him  a  larger 
allowance  than  would  be  granted  afteir  his  pay  as  an 
officer,  8s.  (id.  per  day,  was  deducted  from  his  salai-y. 
Mr.  W.  L.  Harpur,  county  roads  surveyor  for 
Breconishire,  eldest  .son  of  Mr.  W.  Harpur,  city  engi- 
neer. Cardiff,  has  received  a  commission  as  Captain 
in  the  Royal  Engineers  for  road  work  in  France,  and 
is  leaving  shortly  for  that  country.  Mr.  Harpur, 
.who  served  his  articles  in  the  Cardiff  Corporation 
offices,  and  was  an  assistant  surveyor  under  the  cor- 
poration, has  been  county  roads  surveyor  for  Brecon- 
shire  for  the  past  eight  years,  and  was  previously 
engaged  on  large  puWie  works  in  South  Wales  and 
London. 

Mr.  T.  K.  Roddan,  sanitary  inspector  to  the 
Dundee  Town  Council,  has  received  permission  to 
put  down  his  name  on  the  list  of  road  .suiveyoTtS 
volunteering  for  road  service  in  France.  In  the 
courap  of  the  discussion  on  the  matter  at  the  town 
council  Bailie  Forwell  said  that  some  time  ago 
another  chief  official  went  to  the  Army,  and  they 
had  to  get  peTmission  to  have  him  recalled.  He 
asked  if  it  would  not  be  better  to  send  one  of  the 
a<ssistants.  In  rcpily,  it  was  stated  that  the  chief 
sanita.ry  inspeotor  as  an  engineer  had  actual  expe- 
rience of  road  surveying. 

Mr.  F.  W.  McCuUough,  water  engineer,  Belfast,  was 
at  the  winter  general  meeting  of  the  Institution^  of 


Water  Engineers,  held  in  London  on  Friday  last,  re- 
elected president  of  that  body,  Mr.  A.  B.  E.  Black- 
burn (Sunderland)  and  Mr.  -C.  H.  Priestley  (Cardiff) 
being  at  the  same  time  re-elected  a,s  vice-presidents. 
Ordinary  memljers  of  covuicil  were  elected  as  follow: 
Messrs.  F.  J.  Dixon  (Ashton-under-Lyne),  H.  C.  Head 
(Winchester),  C.  B.  Newton  (Hull),  H.  Preston 
^Grantham),  C.  H.  Roberts  (Aberdeen),  E.  J.  Silcock 
(Leeds),  H.  W  Woodall  (Bournemouth),  F.  Sitorr 
(Wrexham),  F.  W.  Davies  (Nottingham),  and  A.  E. 
Cornwall- Walker  (East  Surrey  Water  Company). 

Captain  C.  E.  Maynard,  IM.C,  of  the  14th  North- 
umberland Fusiliers  (Pioneer  Battalion),  was  married 
reeently  at  Henley-on-Tliames  to  Miss  W.  E. 
Slocombe.  Captain  Maynard  is  assistant  to  the  sur- 
veyor of  the  Romford  Rural  District  Council,  and  is 
now  on  leave  in  England  ajfler  fifteen  months'  service 
in  Prance.  By  a  curious  coincidence,  another  mem- 
ber of  the  surveyor's  staff.  Cadet  F.  Alderson,  R.E., 
was  rnarried  on  the  same  day  at  Stratford,  E.,  to  Miss 
N."  Hawkhead.  Mr.  Alderson  recently  returned  from 
Salonika  to  take  up  a  commission  in  the  Royal  Engi- 
neers, and  is  now  in  training  at  Chatham.  Both 
gentlemen  are  recipients  of  handsome  presents  from 
the  officers  of  the  covmeil.  The  remaining  member 
of  the  staff,  Gunner  J.  Page,  is  with  the  Royal  Field 
Artillery  in  Egypt. 

Mr.  W.  B.  MacCabe,  m.inst.c.e.,  chief  engineer  to 
the  Calcutta  Corporation,  has  retired.  He  has  held 
office  since  1903,  and  was  associated  with  many  schemes 
of  public  improvement  in  Calcutta,  the  chief  of  which, 
says  i'ndian  EngiiKfring^  was  the  Tallah  tank  project, 
by  which  the  supplv  of  water  to  the  city  was  increased 
from  20,000,000  gallons  a  day  to  36,000,000.  Mr. 
MacCabc's  name  will  also'  be  associated  with  the 
solving  of  a  long-standing  drainage  difficulty  by  the 
provision  of  the  Tolly's  Nullah  syphon  crossing.  The 
I'oads  claimed  his  constant  attention,  and  the  tar- 
macadam  which  has  been  used  with  such  success  was 
his  invention.  This  is  known  as  "  Calcutta  tar- 
macadam,"  and  is  specially  adapted  to  the  local 
climatic  conditions.  Mr.  MacCabe  has  taken  up  his 
residence  in  Tasmani?,,  where  he  has  purchased  an 
estate. 

Mr.  Edward  Willis,  the  engineer  to  the  Chiswick 
Urban  District  Council,  has  again  been  refused  per- 
mission by  his  co'uncil  to  take  up  military  or  Govern- 
ment duties.  Quite  early  in  the  war  Mr.  WMlis 
applied  for  leave  to  accept  a  commission  in  the 
Royal  Engineers.  This  being  refu.sed,  ]>ermission 
was  subsequently  obtained  from  the  War,  Office  to 
form  a  company  of  Royal  Engineers  in  Chiswick,  for 
which  he  would  have  been  responsible,  the  council 
temporarily  undertaking  the  maintenance,  until  the 
company  wias  complete.  The  council,  however,  again 
decided  not  to  proceed  with  the  scheme,  and  also 
at  a  later  date  refused  Mr.  Willis's  application  to 
apply  for  service  in  the  !Road  Contingent  for  France. 
At  the  last  meeting  of  the  council  a  request  was  re- 
ceived from  the  Road  Board  for  Mr.  Willis  to  act  as 
Officer  on  Roads  and  Communications  in  the  Southern 
Command  in  place  of  Major  iStallard,  who  was  going 
to  France,  but,  after  some  discussion,  it  was  decided 
not  to  release  Mr.  Willis  for  such  Service,  as  it 
would  take  his  whole  time,  and  the  remuneration 
was  -considerably  less  than  his  civil  pay.  We  under- 
stand that  he  has,  however,  been  'engaged  in  inspect- 
ing and  reporting  upon  military  hospitals  in  connec- 
tion with  fire  protection  -since  the  commencement  of 
the  war. 

OBITUARY. 

Mr.  A.  Clark,  chairman  of  Messrs.  Ham,  Baker  & 
Co.,  Limited,  Municijial  Engineering  Works,  Langley 
Green,  Birmingham,  died  on  tire  7th  inst.,  w©  regret 
to  state,  after  a  few  days'  illness.  Mr.  Clark,  who 
WPS  much  respected  in  business  circles,  was  forty-seven 
years  of  age. 


Food  from  Recreation  Grounds. — The  list  of  muni- 
cipal authorities  that  are  aiTanging  for  the  cultivation 
of  the  public  parks  and  i-ecreation  grounds  for  the 
pi-oduction  of  food  includes  the  Folkestone  Corpora- 
tion, the  AV aimer  Lh-ban  District  Council,  and  the 
Woking  Urban  District  Council. 

Dampness  in  Sanatoria.  —AVhile  it  is  desirable  that 
'persons  suffering  from  consumption  should  live  in 
the  open  air,  it  is  equally  necessary  that  they  should 
be  excluded  from  damp  atmospheres.  These  facts 
were  realised  in  the  case  of  the  Hawkmoor  sanatorium, 
where  precaution  against  dampness  was  taken  by 
using  Pudloed  cement  with  quite  satisfactoi-y  results. 


December  l'>.  191G. 
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The  Rating  of  Waterworks.' 

I'.v     CITARLES    CLIFTON,     p.a.s.i. 


Tlio  olijeot-of  thia  .paper  is  not  so  iiuuh  t(i  show 
hoH  to  consti'uci  a  \-a;lii;iti(>:i,  but  rather  to  give 
:^oiiie  suggestions  whioli  may  be  useful  to  vvatw  engi- 
neers in  ana-lysing  an  assessment  and  judging 
whetlier  or  no  the  anion iit  of  the  assessment  is 
reasonable  and  awei)tahle.  It  will  therelore  be  use-- 
ful  to  reix-at  the  jst.:\tiitory  definition  ot  the  nett 
annuiil  or  ratc^ible  value  for  assessment  purposes. 
which  is  defined  in  the  Act  of  1836  as  "  the  rent  at 
which  the  hereditament  might  reasonably  be  expected 
to  let  from  year  to  year,  free  of  all  usual  tenants' 
rates  and  t;ixes.  and  tithe  commutation  rent  charge 
Ut  any),  and  deducting  therefrom  the  probable 
annual  average  cost  of  the  repairs,  insurance,  and 
other  exi>enses  (if  any)  necessary  to  maintain  them 
in  a  state  to  oonnnand  such  reat." 

The  methmi  apjtroved  by  tlie  High  Courts  for 
arriving  at  the  a;ssessaible  value  of  waterworks  is  to 
ascertain  first  the  rateable  vahi©  of  the  whole  by 
reference  to  the  receipts  and  expenses.  The  whole 
rateable  subject  is  then  divided  into  two  portions — 
first,  the  indirectly  productive  portion,  consisting  of 
land  (inchiding  the  .source  of  supply),  reseivoirs  and 
trunk  ufains :  and  secondly,  the  portion  which  is 
dire*»tly  i)ro<luctive  <if  revenue— namely,  the  service 
pipes  and  ntains.  The  annual  value,  of  the  indi- 
rectly produi'tive  portion  is  then  estimate<l  by  the 
usual  nit^thods  employed  for  valuing  land  and  struc- 
tures, and  de«lucted  from  the  total  rateiable  value. 
The  balance  is  tlun  allocated  to  the  directly  pro- 
ductive portion  in  juoportion  to  the  gross  receipts 
in  each  iMirish. 

The  method  of  estimating  an  assessment  b.v  refer- 
em.'e  fo  the  receipliS  and  expenses  may  be  briefly 
equate<l  aiS  followst:  — 

Receipts — e.vpciiges      =  Profit  divisible  betworii  the  land- 
lord and  tenant. 
The  tenant's  share       —  Tlie  tenant's  share  of   (he  prolit 
tor   his   capital,    skill,    trading 
risks,  and  respon.sibilitios. 
The  landlord's  share    =  The  gross  estimated  rental,  or  (he 
gross   profit   roniaiulng   to  (lie 
landlord     after     the     tenant's 
claims  have  been  satisfied. 
The   gross    estimafed  =  The  rateable  vnlne  or  (lie  annnni 
rental— repairs  and  rental, 

renewals,  or  thi- 
statutable  dediic- 
lioii>. 

THE    SPECIAL   ACT. 

.Vti  iiiiporuiiii  preliminaay  is  an  inquiry  into  the 
Sjiecial  .\<-t.s  whereby  the  company  obtains  its  powers. 

It  may  lie  foaiml  that  the  receipts  arc  obtained 
from  the  maximum  charges  allowed  liy  the  Special 
Acts,  and  these  restjictions  may  give  rise  to  appa- 
rent anomalies  respecting  the  value  of  the  under- 
taking. As  an  illustration,  a  company  spends  a 
considerable  sum  of  money  in  sinking  deep  wells 
and  in  erecting  piunping  plant,  owing  to  the  un- 
suitability  of  a  supply  hitherto  obtained  from  surface 
water.  In  such  a  case  the  Assessment  Committee 
look  forward  to  an  increase  in  the  assessment,  owiiiig 
fo  the.-^  improvements.  The  property  is  certainly 
improved,  but  an  examination  of  the  facts  shows 
tha-t  the  rental  value  is  diminished.  -At  first  sight 
this  seems  illogical,  but  the  explanation  is  that  the 
waterworks  company  are  receiving  their  maxim^um 
receijits  and  cannot  raise  further  revenue  owing  to 
tlic  restrictions  of  their  Act.  The  sinking  of  thte 
wells  and  the  erection  of  iDiunps  not  only  adds  to 
their  cafiital  expenditure,  but  results  in  a  consider- 
able increase  in  the  expenses,  owing  to  the  cost  of 
pimiping,  coal  consumption  and  wages.  There  is 
also  the  extra  provision  necessary  for  repairs  and 
renewals.  The  result  shows  that  the  rateable  value 
of  the  entire  undertaking  has  diminished. 

RECEIPTS. 

In  testinf;  the  adnussibility  of  the  receipts  obtained 
in  previous  year.s  it  mii.9t  be  remembered  that  the 
, hypothetical  tenant  is  looking  into   the  future,   and 


•  From  a^aper  rend  -.it  the  winter  meeting  of  the  Institutiou  of 
Water  EnKincem  on  Friday  laat. 

t  For  full  details  of  such  a  valuation  see  "TrauBactions,"  vol.  xvii., 
pages  79  and  80. 


investigation  may  .-liow  that  the  receipts  of  the  last 
year  require  some  moditication.  For  example— the 
contraiet  of  a  laiJk^M>niSumer  ma.v  have  juat  expired 
and  will  not  be  renewed,  or  a  large  consumeir  may 
be  leaving  the  district  land  erecting  works  elsewhere. 
Of  course,  tlie  converse  obtains,  and  it  may  be  that 
a  new  cuistomer  has  come  into  the  district  whose 
aeeiiiint  fitf  water  may  a.ppreeial>ly  increase  the 
ireeixits. 

EXPENSES. 

For  the  purpose  of  constiructing  the  valuation,  the 
cv.>st  of  the  landlord's  rei>aiirs  and  renewals  are.  for 
obvious  reasons,  omif'ted  from  the  working  expenses, 
a*s  these  are  included  later  in  the  statutable  deduc- 
tions. The  cost  of  repaiirs  shown  in  the  accounts 
will  probably  include  certain  repairs  and  niainte- 
nan*^e,  the  expenses  of  which  would  fall  to  the  lot 
of  a  teaiant.  Such  repairs  anid  inaintenaince  include 
the  work  <-oniiected  with  the  fittings,  service  pipes, 
cleansing  filter.s,  and  so  foa'tl).  It  is  customary  to 
allocate'  to  the  working  expenses  a  fractional  portion 
of  the  actual  cost  of  the  repairs  to  provide  for  such 
outlay. 

Rates  are  omitted  in  the  first  instance  as  the 
a'lnount  to  be  eventutdiy  dec^lucted  is  that  repre- 
sented Ijy  the  Tartcs  upon  the  eventual  assessment, 
and  not  upon  tlie  old  iiis^essment.  As  in  the  ca.se  of 
the  receipts,  the  expenses  >slionld  be  examined  before 
aci'eptance,  in  order  to  usicertain  if  they  are  normal, 
and  if  they  are  such  a,s-vv<)uld  be  iiicurred  during  the 
tenaiK-y. 

THE  tenant's  share  OF  THE  PROFITS. 

Consideivable  eo.nit.iioversy  may  arise  on  this  point, 
but  most  authorities  a,gree  tliat  the  only  equitable 
way  to  estimate  the  tenant's  share  of  the  profits  is 
li\'  allowing  a  percentage  of  tlie  gross  receipts.  The 
usual  rule  is  10  per  cent. 

It  must  be  renieinl^red  that  the  problem  to  be 
solved  is  not  the  capital  the  tenant  must  invest  in 
the  undeiilaking,  liut  the  reasoniable  share  of  the 
IJWflta  which  he  would  expect,  arkl  which  it  would 
lie  necessaty  to  allow  him  in  order  to  induce  him  to 
take  over  the  tenancy.  Some  suggestions  of  the 
tenant's  li«ibilities  may  ajssist  in  explaining  why 
the  tenant's  share  of  the  profits  must  be  a  considei'^ 
able  uiniounit  in  order  to  indU'Oe  him  to  rent  the 
premises.  The  teiiiant's  respoiiiSibilities  do  not  begin 
and  end  with  finding  the  necessary  working  capital,, 
although  this  may  not  be  a  large  amouiiit  in  com- 
I>ai(isou  with  that  required  b.y  such  undertakings  as 
gaswarks  and  railways.  In  the  ea.so  of  wiiterworks 
•  tlie  temuit  has  to  liakc  the  responsibility  of  meeting 
claims  arising  >from  default  in  providing  compen- 
sation water,  and  damages  which  might  be  claimed 
owing  to  imipurities  in  the  water,  outbreaks  of 
typhoid  fever  traceable  to  the  public  water  supply 
being  by  no  means  unknown.  He  may  find  it  neces- 
sary during  his  occupation  to  incur  extra  cost  in. 
filtering  the'  water,  owing  to  complaints  of  impuri- 
ties, real  or  imaginary.  He  may  have  to  face  periods 
of  considerable  aTixiety  'owing  to  drought,  and  at  rthe 
same  time  his  .stock-in-trade  may  l>e  heavily  drawn 
upon  by  the  extinguishing  of  large  fires,  and  that 
without  any  compensation  for  the  \viater  u.sed.  He 
niuat  not  only  pos.sess  considerable  administrative 
ability,  but  nnist  acc'ept  responsibilities  which  could 
hardly  be  oompenisated  for  by  a  small  sliare  of  the 
profits  out  of  all  proposition  to  the  rent  he  has  to 
find  th'e  landlord. 

STATUTABLE    DHDUCTIONS. 

.As  the  allowance  for  repaii's  and  otlier  expenses 
necessai->'  to  maintain  the  heriditament  in'a  state  to 
commanfl  the  rent  is  ,an  average,  it  is  cusitomary  to 
ascertain  flie  expense  incurred  over  a  period  of 
years  and  from  (this  to  find  the  avei-age  'annual  ex- 
pense. It  does  not,  however,  follow  that  the  average 
expense  diuing  any  previous  period  will  prove  to  be 
the  average  expense  in  the  future.  It  will  often  be 
found  that  if  a  longex  period  be  taken  into  .account 
'the  average  annual  cost  of  repaii-s  becomes  less,  due 
to  the  fact  that  the  undertaking  has  been  growing, 
and  as  regards  .the  additionis  made  in  the  immediate 
I>ast,  the  cost  of  TCpairs  does  not  appear  in  the 
aooou'iits.  In  such  oases  some  further  allowance  will 
have  to  be  made  for  the  proba.ble  average  annual 
cost  of  repairs  to  such  additional  plant. 
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111  uiklition  to  the  actual  expenditure  on  repairs 
ami  iiuiiiitfiiiam'e  tliere  is  the  qiiestion  of  tlic 
eventual  renewal  of  the  (lestnictible  jioition  of  the 
undertakinc,  which  Cannot  be  provided  for  by  ordi- 
nary repairs.  Tliis  ir^  iir^ually  provided  for  liy 
ereating  a  sinking  fund  whicli  will  2)ri>vide  the  uece?- 
siu-y  coat  of  reni'wal  at  tlie  <'iid  of  the  estiuialed 
jieriod  of  life. 

APPORTIONMENT. 

The  (piestioii  of  ap])(irtionineut  gives'rise  to  luueli 
<oinention.  Many  imdertakinurs  extend  through 
several  ratinij  area-s  ijoverned  by  authorities  who 
(Miijiloy  different  valuer.s  who  may  hold  different 
opinions.  It  is  here  'one  .sre.s  the  evils  of  bliiully 
adliering  to  the  prijiieii)le  that  an  esiiinate  of  the 
annual  value  for  iussessnient  can  be  arrived  at  by 
taking  'a  jierwntaa'e  ii]ian  the  stnietural  costs.  The 
applio.ilion  of  this  principle  may  re.siilt  in  the  under- 
takintc  beinir  jDssessed  at  a  eonsiderably  larger  sum 
than  the  niteable  value  of  the  whole  as  a>seertained 
l)y  consideration  of  the  receipts  ;uid  expenses.  This 
vvat;  foreseen  in  the  Mile  End  case,  1847,  where  the 
Court,  ill  t.'ivin;.''  their  deeision,  said:  — 

■'  The  rule  of  law  laid  down  liy  the  Act  of  Parlia- 
ment 'for  aseertainin,!;  the  rateable  value  of  any  siib- 
jee-t  refers  to  an  estimate  of  the  rent  it  slioukl  yield. 
The  outlay  of  eajntal  luif^ht  furnish  no  j^iieh  criterion, 
since  it  niiirht  have  been  injudiciously  expendeil. 
and  what  was  eoptly  may  have  become  worthless  by 
subsequent  changes." 

And.  again,  in  the.  West  Middle.sex  ca-se,  1859,  tin- 
Court,  after  suggestiiiii  that  the  annual  value  of  the 
dead  works  niitrht  be  estimated  on  the  as-sumivtion 
that  the  liypothetical  tenant  of  the  live  works  wmild 
jiay  adequate  iv?muiieiation  to  the  conlraclor  of  the 
dead  works  fbr  the  land  and  tixetl  capital  vested 
therein,  made  this  proviso:  "This  Court  is  bound 
to  protect  the  occnider  of  guch  an  apparatus  from 
being  rated  beyond  the  rateable  value  of  the  whole 
taken  together." 

In  a.scertaining  the  annual  value  to  lie  ajipor- 
tiojied  to  the  dead  works  it  doi'^;  not  follow  that  the 
<-apital  oiWIay  fuiiiishes  the  true  criterion  of  value 
on  which  one  should  base  his  ca-lcrilations.  Enquiry 
should  be  made  as  to  the  effective  capital  value  to 
tire  tenant  for  his  present  needs  and  purposes.  A 
waterworks  undertaking  has  to  look  ahead  many 
\'eais,  and  works  are  desijaiied  to  meet  ncfi  only 
present  requirements,   but  'those  of  the  future. 

The  question  of  distinguishing  between  the  effective 
cajutal  value  and  the  capital  cost  was  rai.sed  iii  the 
c:use  of  Livirpuiil  v.  Llaiifi/lliH  I'nion.  1898,  In  tllis 
ease  the  Court  were  of  opinion  !that  it  was  correct  to 
make  an  allowance  for  excessive  expenditure  upon 
a  reservoir  havimg  a,  capacity  beyond- fisting  re- 
q'uirements,  either  by  writing  down  the  capital  out- 
lay or  by  reducing  Uie  rate  ol  inlerest-to  a.  lower 
tigure. 

The  que.stion  of  excessive  cost  of  construction  was 
rabsed  in  the  case  of  the  Mai/nr.  ,tr..  nf  limilfnrd  v. 
KiUjlU,,  Vi,m„.  in  1906,  when'the  High  Court  upheld 
\^the  princi|)le  of  making  due  allowance  for  such 
exces.j  expenditure.  , 

W.\TEK    INDERTAKINGS    OWNED     BY    PIBLIC 
AUTHORITIES. 

The  growth  of  water  undertakings  owned  by  public 
authorities  has  led  to  considerable  .confusion  as  to 
how  such  undertakings  should  be  rated.  The  difti- 
cnlfy  seems  to  have  arisen  from  tlie  bvck  of  any 
reasonable  alternative  being  offered  to  the  Higli 
Courts,  On  the  one  side  the  claim  was  made  to  rate 
works  as  unfettered  tenancies  and  without  any  re- 
strictions, and  on  the  other  side,  to  rate  them  in 
jiccordance  vitli  the  receipts  permissible  by  the  re- 
strictions imposed  by  the  Act  of  Parliament.  Cases 
decided  in  1875  and  1876  held  that  the  hypothetical 
tenant  would  only  give  such  a  rent  as  the  lestrictioiLs 
imposed  by  Statu'le  would  enable  him  to  pay.  The 
result  was  consummated  in  1883,  when  the  rat-eable 
value  of  an  undertaking  was  delared  to  be  nU,  Ijecause 
the  local  authority  were  precluded  from  making  a 
profit. 

In  a  case  decided  in  1S52  the  question  of  <iualifi- 
cation  of  the  restrictions  appears  to  have  arisen  to 
some  extent,  as  the  Court  held  that  the  restrictions- 
imposed  were  tantamount  fo  an  arrangement  l>etween 
the  promoters  and  the  consumers,  and  therefore,  in 
the  absence  of  an  alternative,  the  assessment  was 
to  be  cak-ulated  as  the  rent  of  an  unfettered  tenancy. 
In  i<i>ite  of  this,  tie-  C-ourt  dissented  from  the  idea 
that  the  teiiajit  might  charge  any  rate  he  pleased. 

Where  Parliament  grants  a  monopoly  fn  land  it 
follows  that  some  restrictions  will  certainlv  be  laid 


ivi>on  the  promoters.  The  term  "  unfettered  "  must 
ahvavis  be  qualified  to  this  extent. 

Summing  up,  the  reasonable  course  to  adopt  is  to 
take  as  adniissibb-  restrictions  such  as  would  not  pre- 
vent the  undertaking  liein.g  Ciarried  on  as  ■acominercial 
concerii  ;  or,  in  other  words,  the  restrictions  which 
an  ordinary  trading  concern  would  accept.  The  re- 
stri(-tioiis.  however,  which  •<i.re  often  laid  on  local 
authorities  ;irc  jiartly  volnntajy.  It  must  be  re- 
iiiiiiilH-re<l  that  the  local  aiufhority  represents  the 
consumers,  who  are  in  effect  the  occupiers  and  the 
owners,  and  therefore  the  revenue  obtained  from  the 
-water  charges  is  open  to  cha.llenge.  One  body  of 
ralejiayers  may  prefer  to  pay  a  profitable  charge  for 
water  and  ap[ily  the  jirofits  to  the  relief  of  the  rates, 
while  another  body  may  prefer  to  pay  an  unprofit- 
able rate  for  waterand  to  pay  any  losses  by  an  extra 
cliarge  upon  the  rates. 

Tlie  dithciilfy  of  ascertaining  the  ratijig  receipts 
has  given  rise  to  tlie  doctrine  that  waterworks  belong- 
in,s  to  jiublie  authorities  can  onl.v  be  assessed  by 
taking  a  ])nreciitage  ujion  the  loapital  value.  This 
principle  has  been  apjiroved  in  the  case  of  board 
schfiols,  lunatic  a.sylums,  and  sewage  works.  In  all 
such  ca.ses  the  .responsibility  is  upon  the  local  autho- 
rity to  ])rovide  such  works,  and  altliough  they  are 
non-i>rofitable  undertakings,  the  principle  was  upheld 
that  there  was  beneficial  occupation,  as  it  enabled  the 
local  authorities  to  di.seharge  their  public  duties, 
and  that,  for  the  purjiose  of  doing  thi.s,  they  would 
either  be  willing  to  rent,  .-audi  undertakings  from  a 
contractor,  or,  .ius  is  usually  the  ca.se,  to  borrow  the 
necessary  money  at  certain  rat^is  of  interest.  No 
new  rule  of  rating  waterworks  is  instituted  by  these 
findings. 

The  j-iile  still  holds  that  "no  higher  rent  must  be 
fixed  JUS  the  basis  of  assessment  than  that  which 
it  is  believed  the  tenant  would  really  be  willing  to 
jiay  for  the  occupation  of  the  premises  "  (Lord 
Hersehell  in  Lumlim  Coiinh/  Council  v.  Erilh,  1893). 
In  this  case  the  Court  approved  the  principle  of 
assessing  i>roj)erty  in  the  hands  of  a  public  body  by 
taking  a  perceaitage  upon  the  cajiital  value. 

It  would  be  incorrect  to  sugge.st  that  capital  costs 
may  not  be  ;i  guide  to  the  iiamual  value  in  some 
Ciises,  or  that,  providing  the  percentage  apjilied  and 
the  estimate  of  the  capital  value  are  reasonable,  the 
result  must  iiec.es.sarily  be  unfavourable  to  the  public 
autliorit.y  in  occiqiation  of  the  works.  The  result 
may  be  quite  favourable,  but,  nevertheless,  in  con- 
sid'erin,g  this  point  it  mn,st  be  home  in  mind  that 
the  enstom  of  arriving  at  the  assessable  value  by 
:taking  a  pei-cerrtage  u])oii  capital  co-st  is  apt  to  lead 
to  fallacious  results.  The  evolution  of  the  value  of 
lundertakings  may  owe  its  birth  to  the  original  cost, 
■and  which  we  will  assume  fixed  the  first  rent,  but 
(this  rent  will  invariably  be  subjeci  to  changes,  and 
will  fi'om  time  to  time  reveal  the  true  market  value, 
in  spite  of  what  the  actual  cost  may  have  been.  It 
is  'the  rent  that  governs  capital  value,  apart  from 
•the  value  of  .any  rev^irsionary  interests  or  future 
expectations.  These  latter  considerations  do  not, 
-l^owever,  co-ncern  the  capital  value  for  rating  pur- 
poses. The  cajiiVil  value  thais  rev_e;iled  by  the  ren'tal 
value  may  be  faj-  iremove<l  from  the  original  capital 
•outlay. 

For  this  reason  calculations  based  on  costs  may 
Jead  to  a  false  quantity,  and  before  accejiting  the 
assessment  of  a  public  authority's  waterworks  which 
has  been  arrived  at  by  taking  a  percentage  uixm  the 
•capital  outlay,  or  an  estimate  of  the  capital  value, 
-as  the  case  ma.v  l>e.  all  po.^sible  enquiry  should  be 
made  to  ascertain  if  the  percentage  applied  and  the 
estimate  of  the  capital  outlay  is,>justified.        , 

It  may  be  that  it  can  be  showai  the  receipts  are 
based  on  the  reasonable  market  valuevof  the  \Vater, 
and  that  the  water  rents  are  such  as  would  be 
charged  if  the  undertaking  were  in  the  hands  of  a 
comiwny  trading  for  profit.  A  valuation  on  such 
receijits  may  reveal  that  tfie  percen'tiige  taken  is  too 
high,  or  that  the  capital  outlay  has  been  so  heavy 
that  it  is  difficult  to  make  a  sufficient  profit  'to  pa.v 
a  rea.sonable  -rate  of  interest  upon  the  capital.  A 
compairison  of  the  charges  made  by  other  under- 
takings nra.v  pi-ove  useful  evidence  as  fo  the  market 
value  of  the  water. 

I^ANT)     COVERED     WITH     WATER. 

Section  211  (M  of  the  Public  Health  Act.  1875,  pro- 
vides that  "  the  occupier  of  any  land  covered  with 
water  or  used  only  as  a  canal  or  towing-path  for  the 
same,  or  as.  a  railway  con.Jlructed  under%the  pio- 
visioiis  of  any  Act  of  Parliament  for  public  convey- 
anec.  shall  be  asses.sed  in  respect  of  the  same  in  the 
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proportion  of  one-l'oiirth   only   of   ,<»ioh    lutt    annual 
vahie  thereof."' 

Tlu'  iiue.-!tfuii  of  wluit  is  MK'Uint  liy  "  lanil  luvcTod 
witli  water  '"  was  discusseil  iu  1861  when,  in  the  case 
of  I/njiiia  V.  lllrmhiii/iam  Walei-wMv,  i't  was  heltl  that 
a  reservoir  slioiiM  be  inelnded  in  the  «iitegory  of 
"  laiul  ixivered  with  water,"  but  not  in  the  ])ipes 
ajul  mains.  In  tlie  folhiwiug  j'6;ir  it  was  di'j-idi-d 
in  the  oa^e  of  li'n/iiia  v.  Xixt>/>ort  Dmh  (.'itmimiri/  that 
hmd  occupied  hy  wet  dcH-k.-i  w.as  "  land  Covered  with 
water  '"  and  entitled  to  the  statutory  relief.  Another 
la.si-  whicli  was  also  tried  mndeff  au  Aet  previous  to 
IST.'i.  and  one  whi«h  for  our  present  pvirpose  is  more 
iniporKint,  is  the  ca.-e  of  the  Soft  IjhikIhii  Wa/irimri-i 
V.  I.ii/Uiii  S'W-rs  Aulhiiritii,  1870.  In  tJiis  oa.se  it  vCus 
held  tluit  the  canal  and  liiter-heds  oeeupicd  hy  the 
(■onipany  were  "  land  covered  with  water,"  and  there- 
fore entitled  to  he  rated  at  one-qniarter  of  the  assess- 
ment, and  that  the  remain<ler  of  the  property  wa.s 
as.sessahte  at  its  full  value.  Tlii!<  apparently  iii^ 
eluded  land  occupied  hy  pij>es  and  mains. 

Another  caj^e  ftf  interest  is  tliat  of  the  JUuniiUm 
J'rlmn  JH'h'hl  VnuiirU  v.  Vauxlittll  W'nhr  Cum /.niiji. 
1!H)0.  which  dealt  with  the  re.servoirs  and  iilter-heds 
at  Hampton.  Some  dispute  svrose  as  to  the  inclu- 
sion of  the  artificial  eml>ankm«it«  which  were  cou- 
str\icte<i  for  the  ]iurpose  of  nuikin-r  these  works.  The 
effect  of  the  decision  was  that  the  whole  sfructiu-e 
necesisary  for  containini;  the  water  .should  he  taken 
as   '"  land  covere<l   with   water." 

The  most  re<'ent  case  on  this  question  wav^  hefore 
the  Courts  this  year.  In  this  a  <'laim  was  made  to 
iiK-hide  "  dry  dfK'ks  "  as  "  land  covered  with  water." 
The  C'ourt  ««f  Api)ei;il  held  it  was  not  land  covered 
with  water,  hut  included  the  dock  entrances.  If  was 
al.so  held  that  under  ordinary  iuid  normal  conditionis 
the.se  docks  are  punqied  dry;  that  "Smith's  dock 
ca.se  "  wais  oiu'  in  whieh  water  was  u.snally  over  the 
litnd.  and  Jiot  one  in  which  the  pj'csence  of  w^Uer  is 
only  occasionally  essential  to  the  l>enefi<'ial  occujia- 
tion  of  tlie  land  for  the  purpose  for  whieh  i1  is  occu- 
pied ;   the  <|uestion  was  one  of  degree. 

These  decisionis  certainly  show  that  the  W(U(ls 
"  lan<l  covered  with  water  "  Jieed  not  he  takeai 
literall.v,  iuul  that  it  is  incorrect  to  infer  tliat  tlie 
e.xemptioii  oidy  refers  to  that  p<irtion  of  the  .soil 
which  is  actually  covered.  The  Hampton  ca.^e  dis- 
po.<eis  of  such  a  sugirestion.  It  may  he  in^ferred  from 
the  Eawt  London  case  that  an  intermittent  covering 
of  water  does  not  nullif.v  the  l)enefit.  I>ecause  in  this 
case  there  were  two  rl^servoirs  iistnl  intermittently. 

Thiisc  judfiments  apjiear  to  «how  conclusively  that 
wliere  the  presence  of  water  over  land,  whetlu'r 
intermittent  or  constaiiit,  is  essential  40  the  bene- 
ficial occupation  of  the  land,  the  apiuirtenant  stru<'- 
tures  whicli  sure  neces.sary  for  the  enjoyment  of  such 
user  of  the  lan<l  .sliouUl  l>e  included  in  the  cnitegory 
of  "  hind  covered  with  watea'."  The  effect  upon 
water  nndertjikings  is  that  we  have  reservoirs  an<l 
filters  and  the  ai)pnrtenant  stTUctures  neoe.'i^sary  to 
enable  them  to  liokl  water  included  in  1lic  cateljory, 
but   that  mains  and   |)ipes  are  excluded. 


Revenue  from  Watersheds. — UiplyiiiK  al  the  last 
irieetiii^  to  eerlani  rnii.iMiis  directed  against  IIk' 
manag<-inenl  of  the  Torquay  Town  Councirs  watershed, 
.\ld«-rniaii  (ilanfield.  on  behalf  of  the  Watei-works 
Committee,  said  their  first  duty  was  to  do  everything 
for  the  protection  of  the  purity  of  the  water,  whicli 
was  sui)plied  to  upwards  of  ()0,(HK)  jiersons.  The 
council  decided  to  remove  certain  buildings  on  the 
watershed  because  at  one  time  it  was  jiroved  by 
analysis  that  matter  was  finding  its  way  into  the  water 
which  it  was  necessary  should  hi'  slopped.  For  some 
years  the  corporation  farnu-d  a  p<irtii>n  of  the  water- 
shed, and  they  knew  with  what  result.  They  had 
land  of  some  2, (MX)  acres,  and  394  acres  of  that  was 
outside  the  purity  zone,  let  at  a  rental  of  £11)7,  with 
ten  small  holdings  of  112  acres  let  at  a  rental  of  £90. 
There  were  sundry  sums  from  the  sale  of  rabbits,  and 
the  sale  of  grass  and  fenis,  and  the  total  income  in 
respect  of  that  was  C2.50.  It  was  true  that  the  com- 
mitteo  had  received  offers  for  more  land,  and  they 
would  be  prepared  to  consider  any  icasonable  offer, 
piovided  that  the  [nnity  of  the  water  was  maintained. 
He  admitted  that  the.  glowing  of  jiotatoes  was  vei-y 
impoilant  at  the  present  time,  but  he  pointed  out 
that  it  would  be  impossible  to  get  labour  to  do  it. 
They  vii-n'  prepared  to  do  all  they  could  to  pioniote 
the  growth  of  potatoes  on  the  wateished,  and  to 
increase  the  rev<inu'  if  it  was  jiossible  to  do  so,  but 
Hiere.  it  must  end,  hecauM;  they  could  do  nolhing  in 
till-  way  of  farrnim^  on   the  watershi'd. 


SOME  REGENT  PUBLICATIONS.* 

Tur  \mm;ii  \\  ('i\n.  Kn'uinkeks'  rncKET-uooK. 
ImIiI.mI  hv  M.iiislicid  JMerriman  and  others.  Price 
•21s.  nett'.  New  Vork:  John  Wiley  >V  Sons,  Inc, 
Loudon:  Cha|)man  ^  Hall,  Liniite<l. 
Containing  as  it  does  1,o71  liages,  divi(le<l  into  si.x- 
leeu  se<-|ions,  this  "  po<-kel-book  "Ms  iu  itself  a  refer- 
ence book  on  practically  every  subject  that  can  fairly 
hi'  described  uiuli-r  the  compreheiisiv.'  litle  of  civil 
eugiruH-ring.  Many  of  the  sections  are  of  special  inte- 
rest to  municipal  enginei'rs,  as,  for  instance,  those  oii 
Surveying,  Ac.,  iMalerials  of  Conslnictiou,  Plain  and 
Keinforced  Concrete.  Hydraulics,  Pumping  and  Water 
Power,  Water  Su|i|)ly,  Sewcragts  and  Irrigation,  and 
Highway  Engineering,  to  nu'iilion  but  a  few  of  tli(< 
most  striking  e.\aiuples.  The  popui.iiiiy  of  the  book 
may  be  galliered  from  the  fail  tlial  llii>  i-  the  lliird 
edition  that  has  been  call.O  for  in  siv  years.  Tlie 
principal  new  fealuii'  is  an  eiilirelv  new  se<tion  on 
Harbour  and  !^\er  Wmk-.  'Plie  se'vr.il  sections  are 
divided  up  info  art  icles.  ,-iri  arrangetnenl  which  renders 
reference  easy.  The  iiuh^x,  which  is  no|,  the  least 
iniportani  p;iil  of  a  volume  of  this  kind,  is  very  full, 
and  ajipears  to  luive  been  carefully  prep.ued. 

;\Ia.nuiu.nc.   roit   Hioni'.i;  Citnc   rinniL  i  iiun.      \\\   K.  .1. 

Kussell,    u.sc.      Piice    ;ts.    nett.      Camliridge    l^ii- 

versit.y  Press. 
This  book  nuikes  au  opporlmie  .appearance  al  Ji 
lime  when  there  is  a  special  duly  upon  all  farriu-rs 
to  increase  the  prodiu'e  of  their  land  to  Ihe  utmost. 
It  contains  carefully  arranged  information  about 
uiaiiurcs  ami  soil  mamtgement  whicli  caiinnl  Imt  prove 
helpful  to  raniicis  in  drawing  U]i  I  lien  srii.nies  for 
cropiiing.  The  author  gives  facts  from  wliicli  any 
farnuM-  can  draw  conclusions  suiti'd  to  Ins  own  con- 
ditions and  bearing  on  his  own  jjroblems.  .\s  legards 
sewage  sludge  it  is  stated  tliat  when  it  "  can  iw  bought 
cheaply  it  may  bo  of- some  use,  espiTially  in  wet  dis- 
tricts, but  no  geiu>ral  opinion  can  be  given,  and  il 
ought  not  to  be  used  without  first  consulting  the 
county  adviser.  ...  In  some  cases,  however,  Ww 
sludge  contains  so  unuli  lime  that  it  proves  beneJicial, 
but  c-AW  should  be  taken  not-  In  pay  loo  much  iny  it." 
This  opinion  of  an  <'.\pert  is  of  no  little  interest  to 
munici|ial  eiigiiu'crs. 

TuK  Stahilitv  of  .ViiciiKS.  liy  Fa-uesl  II.  Sprague, 
.vssoc.M.iNsT.c.n.  Price  Is.'  net  I .  Lcuidon  :  Scott, 
(Ireenwood  iV  Son. 
.  This  book  hu-ms  the  Iweiilieth  volume  of  llie  pub- 
lishers' "  P.roadway  "  Series  ,of  I'Ingineering  Hand- 
books, and  in  it  the  author  investigates  the. principles 
upon  which  the  stability  of  an  arch  is  determined. 
He  points  out  llial  iimst  methods  of  solving  tlu' 
problems  iiivoK.d  depend  iillimalely  on  the  .■Ijistic 
theory,  to  wincli  he  therefore  devotes'parl  icular  atlen- 
lion.  The  lirst  cha|ih-r  is  of  a  [uv-liiinnai-y  cliaracler. 
and  is  followed  by  chapters  dealing  with  the  Three- 
pinned  Arch,  the  Klastie  Theory,  tlu-  Two-huiged 
.\rcli,  the  Hingeless  .\rch.  Masonry  and  Concrete' 
Arches  and  their  Design,  and  Loads  and  Stresses,  Tlui 
author's  <'\perieuce  as.  teacher  and  h'ctnrer  enables 
him  to  deal  with  such  subjects  in  a  singularly  clear 
manner,  and  \\r  has  [nudiiced  a  little  hook  which  will 
be  invaluable  to  the  eiigineei-iug  student  t'sjiecially 
and  also  to  the  practitioner. 

The  Orders  of  .\i{,cJUTECTuriE.     15y  A.   B.  (Jreeiiberg. 
Price  2s.   Gd.    nett.       New   York:   John   Wiley   & 
Sons,    Inc.     London  :  Chapman  &   Hall,   Limited. 
This  book  consists  of  a  series  of  twenty  jilates,  bound 
on   the   loose-leaf   piinciple,   illustrating  the  orders  of 
arcliitei-ture.     The  plates,  which  are  very  clearly  repro- 
duced,  are  intended  as  a  drawing  manual  to  supple- 
ment  the  woi-k  on  "  Architectural   Drafting,"   written 
hy  Ihe  author  in  collaboration  with  Mr,   Howe.     They 
should  be  of  great    interest  and  value  to  the  student 
of  arcliitcctiii-e. 

CONSTKUCTIOX,      EyUlPJIEXT     AND      JMaN  AGEME.ST     OF     A 

Ge.neiial  Hospital.    By  D.  J.  Mackintosh,  m.v.q., 
M.H.,  LL.i).,  F.K.s.E.     Pricti  lus.  nett.     Edinburgh 
and  London  :   W;   Hodge  &  Co. 
Dr.    Mackintosh  has  such  a  well-est<iblished   repu- 
tation   in    connection    with    all     matters    concerning 
hospitals  that  no   words  of   ours  are  needed   in  com- 
mendation of  a  volume  on   such  a   subject  from    his 
pen.     This  is  the  second  edition  of  a  work,  the  first 

*  Any  of  tlie  publications  reviewed,  or  referreii  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 
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edition  of  whicli  has  enjoyed  considerable  popularity. 
It  is  useful  alike  to  supeVinl<^ndi?nt  and  ai-cliitect. 
Tlie  various  units  are  dealt  with  in  separate  chapters, 
each  of  which  is  profusely  illustrated,  while  at  the 
end  will  be  found  a  series  of  seventeen  most  valuable 
plans.  The  chapter  on  tlie  "  Construction  of  Hospitals 
(if  a  Semi-peiTnanent  Nature  "  is  contributed  by  Mr. 
John  Wilson,  f.e.i.b..\.  The  book 'will  prove  nf  yveat 
value  to  all  who  are  practically  interested  in  llie 
planning  and  construction  of  liospital  buildini.'-. 


MUNITION  WORKS  AND  BUILDING  BY-LAWS. 


AN  INTERESTING   CASE. 

A  eouipauy  owning  a  shell  factory  were  summoned 
by  a  district  coumcil  at  petty  ses.siojis  on  Monday 
for  not  depositing  plans  of  new  bnildinps  in  accord- 
ance with  the  by-laws. 

Mr.  C.  Carr,  representing  the  deiend;int  company, 
insf'd  thia.t  the  company  were  exempted  from  sub- 
iiiitiin,!:;  plans  as  they  came  within  the  clanse  in  the 
li\-hiw.s  regaj'ding  building's  intended,  or  likely  to  be 
intended,  for  HiiS  Majesty's  use  or  service.  The  fac- 
tory was  controlled  entii'ely  )iy  the  Ministry  of  Muni- 
tions; wlio  had  provided  money  Jor  its  construction. 
Nearly  5,tK)0  workers  were  employed,  and  the  fajctory 
\vius  working  day  anitl  night  on  war  material. 

The  manager  of  the  company  said  no  plans  were 
sal)mitted,  as  it.  was  not  considered  necessary  to  do 
so  at  a  time  when  the  country  Wias  at  war. 

The  Bench  decided  thalt  an  offence  hnd  been  com- 
mitted, and  impoised  a  fin©  of  31s. 

Notice  of  appeal  was  given,  and  the  Bench  weje 
asked  to  state  a  case. 


THE  NEWTON  SANITARY  SYSTEM. 


INCIDENT   AT   A   TRIBUNAL. 

The  sanitary  system  of  Newton  (Montgomeryshire) 
came  in  incidentally  for  I'riticism  in  the  course  of  the 
liearing  of  a  case  at  the  Liverpool  County  Tribunal 
on  Monday. 

Tlie  military  representative  (Mr.  G.  F.  Clarke) 
appealed  against  the  conditional  exemption  of  AVilliani 
Cawley.  employed  hs  a  iiiglit^nilfnan  .-iiid  cartel  Viv  the 
Newton  Urban  Distil. I  Cnmicil.  On  li.lialf  (if  Cawley 
it  was  urged  that  liis  wmU  was  \ciy  iiii|iiiiiaMt  I'nii/i, 
■  the  point  nl"  pulilic  liealtli.  The  council  chiimed  tliat 
he  was  in.li^peii^alile. 

Yly.  Claikc  (the  Lii-erpool  J'o.ft  reports)  said  the  only 
1. 'a Mill  wliy  Cawdey's  services  could  be  said  to  be 
indispensable  was  because  of  the  Newton  Council's 
antajuated  sanitary  methods.  With  the  adoption  of 
modern  methods  only  a  third  of  the  councik's  staff 
would  be  needed.  At  present  they  had  thirteen  Inen 
comiected  with  what  only  by  a  stretch  of  words  could 
be  called  a  sanitai^y  department. 

'  The  chairman  (Alderman   Matliei)  ;  Do  you  live  at 
Newton,  Mi\  Clarke?— I  do.      .^ 

The  chairman  of  the  Newton  Council  (Dr.  Latham) 
v\armly  protested  against  Mr.  Clarke's  attack  on  the 
(■(luncil's  methods. 

"  I  want  to  say  that  Mr.  Clarke  himself  is  respon- 
sible for  much  of  the  antiquated  condition  we  are  in. 
When  we  tried  to  i-emedy  this  state  of  things  he  went 
round  among  the  council  appealing  to  them  not  to  put 
him  to  this  expense.  When  he  was  in  the  council  BIr. 
Clarke  was  the  most  obstructive  member  we  had  in  the 
matter  of  sanitary  reform." 

Mr.  Clarke :  I  deny  that.  It  wasn't  time,  and  Dr. 
Latham  knows  it.  It  was  I  wdio  voluntarily  introduced 
t  he  water-cai'riage  system  into  Newton. 

Tlie  chairman :  You  shcHild  have  settled  all  this 
between  you  two  gentlemen  before  coming  into  court. 

The  exemption  was  refused,  the  chaimian  remark- 
ing that  the  council  would  have  to  get  a  mpn  over 
military  age  t-o  do  the  work. 


County  Councils  Association.— In  consequence  of 
the  present  offices  of  the  County  Councils  Association 
having  been  suddenly  commandeered  by  the  War 
Office,  it  has  been  necessary  to  acquire  temporary 
premises.  The  new  address  of  the  association  is 
Grosvenor  Mansions.  82  Victoria-street,  Westminster, 
S.W.  The  telephone  and  telegraphic  address  will 
remain  the  same. 


PERFLOG  NUTS. 


Tlieie  is  ]>iiil,al.ily  not  an  engineer  in  the  world 
wild  has  not  at  one  time  or  another  been  faced  with 
the  ]irdbleni  of  nivts  coming  loose  through  vibra/tion, 
and  to  overcome  tliis  <liffic.ulty  a  large  number  of 
Inckin'j  devices  have  from  time  to  time  appearcid  on 
ih"  iM,-ul,et.  It  is  claimed  that  it  has  been  left  for 
llic   Pel  tine  mil t 'to  solve  the  problem. 

The  Peirfloc  nut  iis  nimply  ,an  ordinal  \  nut  witli  a 
-pi'cial  spring  leoiled  in,  tlie  tlii-ead,  an.  1imiv,|  a,t  the 
l(i|'  and  lno.se  at  the  hottom,  The  acliiui  <ii  screwing 
Ihi*  nut  on  the  bolt  openis  the  ispring,  allowing  the 
nut.  to  be  .screwed  on  easily;  but  any  attempt  to 
iiiisciew  tlie  nut  ha«  the  effect  O'f  closing  the  spring, 
thus  hinding  on  every  thread  of  the  boVt,  locking  the 
nut  seeuirely  and  instantanieously. 

When  it  is  desired  to  remove  the  nut  the  short 
projecting  arm  of  the  spring  iis  held  back  by  an 
ottdinary  span  n  er 
(thus  pi'eventing  the 
locking  action  from 
taking  place)  and 
the  nut  easily  re- 
moved, and  it  may 
he  used  again  any 
number  of  times 
witho'ut  damage  to 
itself    or    the    bolt. 

T  h  e  outstanding 
ifea-ture  O'f  tlie  nut  is 
Wiat  the  greater  the 
vibration  the  tighter 
it  becomes,  and  that 
the  invention  is  not  merely  a  theoretical  one  is 
jiroved  by  the  faict  ,that  Perfloc  nuts  have  been  in 
use  at  Rickmanisworth  pumping  istation  sincie  1911, 
and  h.a.ve  given  perfect  satisfaction.  Aftea-  years  of 
conistant  use  in  situations  where  vilnration  has  been 
at  its  liighest  jioint,  these  nuts  have  stood  every 
possible  test  from  a  praictieal  point  of  view.  More- 
ii\i^r,  the\'  have  been  proved  to  be  at  least  as  sti-ong 
as  ordinary  nuts  and  no  more  liable  to  rust.  A 
f Hither  claim — and  an  examination  of  the  nut  cer- 
tainly goes  to  confirm  this — is  that  so  good  a  fit  is 
(^ibtained  by  the  Perfioc  isystem  as  to  make  it  impos- 
sible for  rust  or  grit  to  damiag©  tlie  spring  or  the 
thread  o'f  the  bolt  covered  by  the  nut. 


Timber,  Plywood  and  Woodwork. — We  would  direct 
the  attention  of  our  readers  to  tlie  full-page  adver- 
tisement of  Messrs.  C.  Jennings  &  Company,  of 
Pennywell-road,  BrLstol,  which  appeared  in  our  issue 
of  last  week.  The  information  given  in  the  adver- 
tisement should  be  of  the  greatest  value  to  all  users 
of  timber,  plywood  or  woodwork.  We  understand  that 
the  firm  are  prepared  to  'answer  any  questions  relating 
to  tire  materials  of  wliich  particulars  were  supplied, 
or  furnish  prices  delivered  to  any  part  of  the  world, 
either  of  goods  mentioned  in  the  announcement  or  of 
others  not  included  in  it.  They  inform  us  that  they 
hold  stock  at  their  branches  and  warehouses  at 
Porthcawl  (Soiitli  Wales'),  Leyland  and  Pembroke 
Dock,  Leicester,  Swansea,  Hull,  Liverpool,  Man- 
chester, Newcastle  and  otlier  places,  and  will  be 
pleased  to  receive  inquiries. 


CONCRETE  INSTITUTE. 


PROGRAMME   OF   SESSION    1916-17. 

Meetings  of  the  Concrete  Institute  for  the  1916-17 
session  have  been  arranged  as  under:  — 

Decemlier  -Slst. — Prof.  Henry  Adams,  m.inst.c.e., 
on  "  Pile  Driving  and  the  Supporting  Power  of  Piles." 

January  25th.— Mr.  C.  R.  Peers,  chief  inspector  of 
ancient  monuments,  H.M.  Office  of  Works,  on  "  The 
Care  of  Ancient  Monuments." 

February  22nd.— Mr.  Robert  N.  Sinclair  on  "  South- 
ampton Docks,  Re-modelling  of  an  Old  Dry  Dock." 

March'  22nd.— Mr.  W.  Cleaver  on  "  The  Rational 
Design  of  Reinforced  Concrete  Wharves  and  Jetties, 
w'ith  particular  reference  to  those  for  Wet  Docks, 
having  a  Permanent  Water  Level." 

April  26th.— Mr.  S.  Bylander  on  "  Secondary 
Stresses  in  Structural  Steel." 

The  meetings  will  be  held  at  Denison  House,  296 
Vauxhall  Bridge-road,  Westminster. 


Deckmrer  lo,  19U>. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 

SOUTH-WESTERN    DISTRICT    MEETING. 

A  meeting  of  tlio  iiinubei-s  ol  tJie  Soutli-Westem 
Disftriot  will  be  held  ;U.  the  Guildhall,  Exeter,  to- 
morrow (Saturday),  at  3  p.m.,  to  consider  the  follow- 
ing resolution  submitted  by  the  Orphan  Fund  Com- 
mittee of  the  institution:  — 

"  Tliat  one  or  more  Orphan  Fund  stewards  bo 
appointed  in  each  district  to  advocate  the  claims  of 
the  fund,  to  promulgate  its  work,  to  solicit  and  collect 
subscriptions  and  donations,  to  investigate  cases  need- 
ing assistance,  and  to  report  to  the  s<Huet.ary  on  all 
questions  relating  to  the  work  of  tho  fund." 

It  is  hoped  that  every  member  will  endeavour  to 
be  present. 

D.    EmV.VUDS,    ASSOC. M. INST. C.E., 

Hon,  Dhlrict  Secrclaii/. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


Preaidenl — Mr.  Henry  C.  Adams.,  m  in 

M.I.MECH.E.,     fIr.SAN.I. 

T'nmlcnt-Ekcl — Mr.    Edward  Whitwell,   f.i.s.b., 

M.S.A.,  Engineer  and  Surveyor,  Aber.sychan 

Urban  Di.-trict  Council.    (Lieut    K  N.V.E.) 

ANNUAL    MEETING. 

TJie  eightli  annual  general  uieetin;.'  will  lie  held  in 
London  on  Saturday,  January  6th. 

Programme, 
11.30  a.m. — Council  meeting. 
11.45  a.m. — Meet    in    the    council     cIkhhIhi      \,i      4 

■    Southampton-row,  W.C. 
12  (noon). — .Vnnual  general  meetini; 

Minutes  of  la.st  annual  geiieiiii   meeting'. 
Presentation  of  aniiual  report  of  council. 
.\nnouncemenl  of  result  of  ballot  for  elec- 
tion of  president  and  council   for   the   vear 
mi6-17. 
Installation  of  president. 
Any  other  business. 
12.45  ij.m.— Adjourn  for  lunch. 
2.30  p.m. — Rea.ssemble  in  council   chaird)er. 
Presidential   address. 

Di.sH:ussion  on  the  following  paper.s  to  bo 
l>re.sonted  to  the  meeting:  — 

••  A  Hf.'iumf  of  Public  Health  Matters,"  by 
(!.   BeLson   Chilvers,   m.r..san.i.   (Member). 

■■  Practical  Road  Work,"  by  Geo.  Rodley 
<. Member). 

■'  Notes  on  the  Use  of  Electricity  in 
Municipal  Engineering,"  by  Horace  Boot, 
.M.I.E.E.,  M.i.MECH.E.  (pa^t-presideut). 

B.  Wyant), 

Srn-rlari/. 
39  Victoria-street.  S.W. 


APPOINTMENTS  VACANT. 

Opficial  and  similar  advbriisbmenis  received  np  lo  4.30  p.m. 

ON     THDBSDATS     WILL    BE     INSERTED     IN    IBB     FOLLOWING     DAI'S     ISStIB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WBDNESDATS  to  ensure  their  inclusion  in  the  weekly  list  tjj 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  lOUe)  subject  to  later  con- 
firmation  by   letter. 

GASWORKS  SUPERINTENDENT  .  -  December 
16th.— 'Shipley  Urban  Di.striiot  Council.  '£140  per 
annum. — Mr.  I.  Lindow,  clerk,  8onierset  House, 
Shipley. 

SANITARY  INSPECTOR.— Decembe-r  18th.— Rmi- 
oorn  Rural  District  Council.  iE120  per  annum. — Mr. 
\V.  E.  Hough,  acting  <:l6rk,  31  High-street,  Runcorn. 

SURVEYOR  AND  INSPECTOR —DecendMr  19th.- 
Sandgate  Urban  District  Coxvaai.  £109  per  anuum. 
— Mr.  J.  Shera  Atkinson,  clerk,  Council  Offices,  Sand- 
gate,  Kent. 

SURVEYOR  AND  INSPEGTORI-^Ianuary  15th.- 
Dorking  Urba«i  Di.-lrict  Oouiicil.  £i^l  per  annum. 
—.Mr.  VV.  .J.  Hodyes,  clerk,  64  South-street,  Dorking. 

ASSISTANT  ENGINEERS.— March  3J.<t.-Indian 
Public  Works  and  Stat©  Railway.s  Department.    Not 

If^ss    tliHfi    t,welit'.-r,ii,.    :.ii,l    ririt,    n„ir..    t),.,n    f  ,.-,.ri  I  v- fMiir 


.voars  of  age  on  Jidy  1st.— The  Secretary.  Public 
Works  Department,  India  Office,  Loudon,  S.W. 

ROLLER  DRIVER.— Kiveton  Park  Rural  District 
Council. — Mr.  F.  Hewitt,  engineer  and  surveyor, 
Couuciil  Offices,  Kiveton  Park,  near  Sheffield. 

ROLLER  DRIVER.  —  Ambleside  Urban  District 
Council.— The  Surveyor,  Council  Offices,  jVmbleside. 

TEMPORARY  ASSISTANT  SURVEYOR.  —  Black- 
well  .Riu-al  District  Council.— Mr.  H,  Silcock,  sur-^ 
vej  or,  67  Westgate,  Mansfield. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  cp  to  4.30  p.m. 
ON  thdrsdays  will  be  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Subveyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter. 


LEON  (Spain).— August  15, 1917. — Schemesare  invited 
lor  a  water  supply,  and  also  for  the  iniprovement  of 
the  sewerage  system.  ."V  prize  of  £1,000  will  be  awarded 
to  the  author  of  the  .-selected  selieme. — ^Seeretarin  del 
.\\uiit:uiiiento,  Leon,  Spain. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advebtisembnts  received  dp  to  4.30  p.m. 
on  thursdays  will  be  inserted  in  thb  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation  by   letter. 

Buildings. 

{."^Li;  ol'  W  KillT.- -DecomlKM-  18th.— For  alt.enitioii 
to  a  scliool,  for  the  county  council — Mr.  J.  Dutton, 
clerk,  County  Council  Offices,  Newport,   I.W. 

WEYMOUTH.— December  18th.— For  the  erection 
of  kitchen  acconMnodation  at  the  isolation  hospital, 
for  the  corporation.- Borough  Surveyor,  Town  Hall. 

SUNDERLAND. -December  21st.— Foi-  repairs  and 
aiidition.s  to  a  school,  for  the  town  council. — Mr.  J. 
W.  MoiH-ur,   luiroiigli  engineer.  Town  Hall. 

Engineering:   iron  and  Steel. 

LONDON.  Dceeuibei-  I'Jth.-For  the  supply  ol  32.") 
Inns  of  rolled  .steel  bar  for  magnetic  brake  shoes,  for 
the  county  council.— Chief  Officer,  L.C.C.  Tramways. 
62  Finsbiiry-pavement,  E.'C. 

SlDiMOUTH.— December  20th.— For  the  construc- 
tion of  a  sea  wall  a-nd  other  contingent  works,  for 
the  urliHii  district  coiuici!.— -Mr.  S.  Hutton,  engineer, 
Piiljlic   Hail,   Ejcniouth. 

BURNLEY.— Deceiiil)er  2tJth.— For  the  supply  of 
1,144  .vds.  of  3-in.  turned  and  bored  cast-iron  pipes,  for 
tjie  rural  district  council.— M,r.  H.  Pritchard,  engi- 
neer, 18  Nidhola.s- street.,  Burnley. 

DURB.\N.— Janua.ry  3rd.— For  the  supply  of  a 
3,0CK)-kw.  steam  turbine  altei'nutor  and  condensing; 
plant,  for  the  corporation.— Borough  Electrical  Engi- 
neer,, Municipal  Buildings,  Durban,  South  Africa. 

CAPE  TOWN".— January  5th.,— For  the  supply  of 
electric  motors  and  starting  panels,  for  the  cor- 
poration.— Electricity  Department,  Dock-road,  Cape 
Town. 

SYDNEY.— January  8th. — For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  liy 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works. — Department  of  Commercial  Intelligence, 
Ba.^inghall-street,  E.C. 

AUCKLAND  (New  Zealand).— January  21st.— For  the 
supply  of  mild-steel  or  iron  gates  and  fencing,  for  the 
Harbour  Board.— Messrs.  W.  &  A.  McArthur,  Canberra 
House,  18-19  Silk-.-^treet,  Cripplegate,  London,  E.C. 

IMectianically-Propelled  Veliicles. 

xMADlvlD.— Decciiiber  I7th.— For  the  supply  of  four 
motor  street-watering  vehicles,  lait  a  cost  not  exceed- 
ing about  £l,',i20,  and  two  motor  road-sweepors,  at  a 
cost  not  exceeding  £870. — Department  of  Coniineroial 
Intelligence,  73  Basinghall-street,  London,  E.C. 

MANCHESTER.- December  18th.— For  the  supply 
of  a  new  3-ton  steam  lorry,  rubber-tyred,  10  to  12 
m.p.h..  for  the  corporation. — The'  Chairman.  Rivers 
(Vuoir.itf""    TV.wn  Hull. 
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Roads. 

DORKING.— December  16th.— For  the  suyply  of 
14,0(XI  gallon.'!  of  refined  tar,  for  the  urban  di.strict 
council.— Jlr.   W.   A.   Clegg,  surveyor. 

PERRY  BAR.— December  19th.— For  the  supply  of 
Rowley  ragatone.  blast-furnace  cinder  or  slag,  and 
liiorse  provender,  for  the  urban  district  icouncil. — 
Mr.  E.  Bailey,  surveyor.  Council  House,  Green-lane, 
Hamstead,  Birmingham. 
'  WEYMiOUTH.— Deoe-mber  2Ist.— For  the  supply  of 
between  400  antl  a(H)  tons  of  2-in.  broken  granite,  for 
the  icorporation. — The  Town  Clerk. 

KESTEVEN.— December  23rd.— For  surface  dress- 
ing ^^■ith  Tarvia  on  the  main  roads,  and  for  the 
supply  of  J-in.,  J-i"-.  and  IJ-in.  tarred  slag,  lime- 
stone, or  granite,  for  the 'County  .council.— Mr.  \V.  B. 
Purser,  county  surveyor,  Grantham. 

DERBYSHIRE.— December  23id.— For  the  suiiply 
of  broken  stone  and  tar-raaoadam,  such  as  granite, 
basalt,  slag,  limestone,  tarred  macadam,  and  distilled 
tar,  for  the  county  council. — Mr.  J.  W.  Horton,  county 
sui-veyor.  County  Offices,  St.  Mary's-gate,  Derby. 

KENT.— December  23rd.— For  tlie  supply  of  35.000 
tons  (more  or  less)  of  brokm  io,mI.-Ii.ih'.  .--uch  as 
Guernsey,  Jersey,  or  Alderni'v  ui.iini',,  (Ire  Hill 
i)asalt,  Leicestershire  granites,  I'eiilrr.  SI.  Kcvcnie.  or 
othe.r  Cornish  granites,  Northumberlaiul  whinstone. 
Penuiaenmawr  or  other  Welsh  granite-;,  or  other 
equally  durable  material;  also  35,000  tons  (more  or  less) 
of  tarred  macadam,  10,000  yds.  (more or  less)  of  sinfacc- 
jiicked  or  grubbed  flints,  and  5,000  yds.  (more  or  less) 
of  Kent  rag,  for  the  county  council.  —  Mr.  W.  B. 
Prosser,  clerk.  Sessions  Hou.se,  Maidstone. 

SOMBRlSET.- December  37th.— For  surface  tarring 
on  main  roads,  for  the  ctiimty  cmini-il. — Mr.  Gordon 
R.  Folland,  acting  county  survexur.  County  Sur- 
veyor's Office,  Wells. 

BEXLEY.— Decomlirr  27t.h.— For  the  supply  of  tar, 
highway  materials,  best  glazed  stoneware  socketed 
pipes,  and  liest  Portland  cement,  for  the  urban  dis- 
trict council. — ^Mr.  W.  T.  How.se,  surveyor. 

CONWAY.- Decembca-  31.st.— The  rural  distri<'t 
council  are  advertising  for  a  sriciid-lmiid  sloni' 
crusher,  to  break  from  27  to  30  bm-  |ii'i'  ila\.— Mr. 
H.  ;T.  Davies.  surveyor.  Rose  Hitl-stivit .  (■oiiway. 

ROMFOKD.— January  ]st.— For  the  supply  ,>f 
broken  granite,  for  Ibc  rural  district  <iiuiuil.— Tin' 
Highway  Sn,rveyor. 

DURHAM.— Janu^aiy  |;;i1i.-F,m  lai -|u  ayiiig  on  1b,. 
main  roads,  for  tlir.  couiiil)  council. — I\fr.  Albeit  K. 
Brookes,  i-oinity  surveyor.   Sliire  Hall,  Durham. 

WORCESTERSHIRE.- January  20th.  —  For  the 
supply  of  granite,  blast-furnace  slag,  and  tar-uiac- 
adam,  for  the  county  council.^Mr.  C.  F.  Gettings, 
county   surveyor,  30  Foi'ogate-.street,   Worcestei-. 

Sanitary. 

SOUTHOWRA-M.— December  lOtli.— Feu-  scavenging 
the  whole  district,  for  the  urban  district  ccuincil. — 
!\Ir.  E.  Morley,  sanitary  inspector.  11  Pinnar-lane, 
Southowram. 

MUJFORD.— Decenilier  16th.— For  tlie  (removal  of 
house  refuse  and  niglit.soil.  for  the  rural  districrt 
council. — Mr.  W.  B.  Forward,  clerk.  14.S  London-road, 
North  Lowestoft. 

OHORLEY.— Decend,or  18th.- For  the  supply  of 
disinfecting  liqind,  for  the  corporation.  —  Sanitary 
Inspector,   Backistrect,   Chorley. 

PLYMOUTH.— Deceml>e.r  18th.— For  the  collection 
of  liouse  refuse,  street  <'leaning  and  watering,  sand- 
ing streets,  and  .providing  horses  and  horse-brooms, 
for  the  corporation. — Mr.  J.  Paton,  borough  surveyor 
and  engineer.  Municipal  Offices,  Plymouth. 

COOKH AM. —December  19th.— For  the  removal  of 
liousic  refuse,  for  the  rural  district  council. — Mr.  T. 
W.  'Stuchbery.   clerk.   1   Park-street,   Maidenhead.- 

CAMBERWELL.— Deoem1:>er  19th.— For  the  re- 
moval of  street  refuse,  and  trade  refuise  and  excava- 
tion by  barge,  for  the  borough  council.  —  Mr.  W. 
Oxtobv,  boroush  engineer.  Town  Hall,  Peckham-road 
S.E. 

OHORLEY,— December  201h.— For  tlie  supj.ly  of 
galva.nised  ashljins,  for  the  corporation.  —  Sanitary 
Inspector,    Back-street,   Chorley. 

WANDLE  VALLEY.— December  3Jst.,— For  tlie 
supply  of  coal  .and  coke,  hire  of  jiorse'  and  carts, 
cartage  of  sludge,  lime  .and  cement,  for  the  Wa.ndle 
VaBey  Joint  'Sewerage  Board.  —  Mr.  R.  ■  j\I.  Chart, 
acting  clerk  and  surveyor.  Vestry  Hall.  JMitcham. 


Stores. 

ABERDEEN.— December  18th.— For  the  supply  of 
articles  for  the  gas  department.— The  Gas  Engineer, 
Cotton-street,  Aberdeen, 

Miscellaneous. 

GLASGOW.— December  18th.— For  the  supply  of  flre- 
,  bricks  •and  fireclay  retorts  at  the  gasworks,  for  the 
corporation. — I\Ir.  A.  Wilson,  engineer,  45  John-street, 
Glasgow. 

OXFORD.— December  27th.— For  the  supply  of 
ironmongery,  castings  and  wrought-iron  work,  oils, 
paints,  and  disinfectants,  for  the  corporation.— Cify 
Engineer,  Town  Hall. 


MEETINGS. 

Secretaries  and  others  will  otlige  hy  sending  early  notice  oj 
dates  of  forthcoming  meetings. 

DECEMBER. 

13.— Uhimiuating  Engineering  Society:  Mr.  L.  Gaster  on 
"  War  Economies  in  Lightiug."  Royal  Societ.y  of  Arts, 
John-street,  Adelphi,  W.G.    5  p.m. 

16.— Institution  of  Mnnicipal  and  County  Engineers  :  South- 
western Distrirt  Meeting  at  Exeter  Guildhall.     3  p.m. 

in. —  Institution  of  Civil  Engineers:  Fiu-ther  discussion  on 
Mr.  P.  M.  ('[■'isthwuite's  paper:  "Experiments  on 
Eartli  PressurcH."     .'i.iiO  i).m. 

21. — Concrete  Institute:  Prof.  Henry  Adams  on  "Pile 
Driving  and  the  Supporting  Power  of  Piles."    5.30  p.m. 

JANUARY, 
fi. — Institution    of    Municipal    EnfcineerB :    Annual    Meeting, 
4  SoiUliamptiiM-row,  London,  W.C. 


APPOINTMENTS    OPEN. 

Official  anii  similar  advertisements  received  up  to  4.30  p.m. 
on  thnbsdavs  will  be  inserted  in  the  following  day's  issue, 
hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tbb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  101,6)  subject  to  later  con- 
firmation^ y   letter. 

T^OHKIXa     IKBAN    DISTEK'T    COUNCIL. 
^-^      APPOINTMENT   OF    SURVEYOR   AND 
INSPECTOR  OF  NUISANCES. 

The  above  Council  require  the  services  of  a  com- 
petent Surveyor  and  Inspector  of  Nuisances,  at 
sailaries  of  E.130  per  .aunuaii  ais  Surveyor  and  £120 
)>er  annum   as  In(.spei"t.or  of  Nuisances. 

C.indidates  must  be  experienced  in  isurveying,  pre- 
paiailiion  of  plans  «nd  e.^tiuiates,  road  making,  drain- 
age, sewafic  trcatiiient  and  sanitary  matters,  and  will 
al>n  be  recpi.ired  to  take  chai'ge  of  public  baths, 
refuse  di'st,ructor  works,  'and  be  able  to  .satisfy  the 
requirements  of  the  Local  Goverinnci»t  Board  as  an 
Inspector  of  Nuisances  (the  appoint nieut  of  Inspector 
being  subject  to  the  approval  of  such  Board).  The- 
In.spector's  duties  will  include  tliose  under  the  Public 
Health  .Vets,  the  Orders  of  the  Local  Government 
Board,  the  By-laws  of  the  Comicil,  the  Dairies,  Cow- 
sheds land  Mitlkshojis  Ol■der^,  and  the  Factory  aaid 
Workshops  Act,  1891.  &c. 

'I'Im'  :-uri-rssfiil  Candidate  will  be  required  to  devofe 
bi>  whilr  lime  to  the  service  of  the  Council,  to  give 
>ail  Mliirfoi  \  security  in  the  sum  of  ClOO,  and  to  reside 
within  the  district.' 

I'luivassins;.  either  direvtlv  or  indirectlv.  will  dis- 
qualify. 

Helrcted  candidates  will  have  notice  to  attend  on 
tlio  ilay  of  election,  and  will  l>e  allowed  third-class 
railway  fare. 

Ai)plications,  endorsed  "  Surveyor  and  In.=pector." 
.stating  age,  exiierience,  .and  qnalificafions,  with 
ji'ojiies  of  not  more  ifhan  three  recent  testimonials, 
must  be  sent  to  me,  the  undersigned,  not  later  than 
the  15th  Jaiiuai-y,  1917. 

WM.   J.   HODGES, 

Clerk  to  the  Council. 

(i-1  Soulh-strect, 
Dorking. 

December  13,  1916.  (3,19o) 

TENDERS   WANTED. 

WANTED,  by  the  Conway  Rural  District 
Council,  a  StiuK'-Crusher  (second-hand),  in 
gocid  condition,  to  break  from  27-30  tons  per  day; 
(■oiu|ilcte  with  scieen  and  travelling  wheels.  Price 
and  full  )iartieulars  to  be  sent  to  me  on  or  before  the 
.-ilst    nist. 

H.  T.  DAVIES, 

Surveyor  to  the  Council. 
H.ise  Hill-sti-eel, 

Conway.  (3,193) 
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Minutes  of  Proceedings. 


Nitrates 
from  Sewage. 


WIk'II  tlioso  who  do  the  think- 
ing of  the  world  fireb  hru:g 
forwai-d  the  results  of  tlieir 
work  tiie.v  art?  invariabl\-  met  by  the  man  of  sound 
common  sense,  or  so  called,  whose  view  of  life 
is  always  retrospective,  and  who  is  therefore 
(juit*  unable  to  look  aJiead.  All  history  shows 
us  that  we  have  vstoned  the  ])i-ophets,  and  that 
gemus  generally  renia.his  uiu'ecogni.sed.  It  is  time 
that  we  are  not  all  gifted  with  the  [leciiliar 
qualities  which  enable  us  to  l(x>k  into  the  future 
and  to  imagine  new  things  which  will  sonu'  day 
l)rove  to  be  beneficial  to  the  human  race,  but  we 
may  at  any  rate  att'jmpt  to  get  rid  of  tliat  lion-ible 
condition  of  eomiihicency  «hich  damps  the  ardour 
of  the  enthusiast  and  refuses  to  see  the  possi- 
bilities of  new  ideas.  Such  an  attitude  does  much 
more  liarm  than  open  hostility,  and  clogs  tlie 
wheels  of  pr'>gress  uft<>rl\'. 

When  Dr.  K ideal  read  a  pajjcr  recently  before 
the  Assfx'iation  of  Managers  of  Sewage  Disi)oeaJ 
Works  he  certainly  received  more  syni|)atliy  from 
the  practical  men  than  from  the  other  engineers 
who  discussed  his  paper.  That  a  chemist  should 
sugge-st  that  nitrates  required  in  the  manufacture 
of  esplfjsives  for  ww  jjurposes  might  l)e  obtained 
from  sewage  at  once  aroused  interest,  liut  because 
the  working  out  of  the  problem  was  left  to  engi- 
neers, and  they  were  asked  to  make  a  fresli 
mental  effort,  a  very  serious  and  importatit^  sug- 
gestion was  trciited  as  being  impracticable.  Tliis 
wjis  elciU-ly  not  because  of  its  impossibiiily,  but 
because  it  would  certainly  require  keen  effort, 
thought,  and  imagination  such  as  would  un- 
doubtedly be  given  to  it  by  engineers  in  a  new 
country.  Immediately  the  old  objections  of 
expense  and  of  the  ditiicultx  tyf  adajiting  o.xisting 
methods  to  a  new  process  were  heard,  and  no- 
thing else.  Here  we  have  a  ease  in  which  the 
chemist  has  shown  us  that  a  rftaberial  which  may 
be  of  priceless  importance  to  the  country  before 
the  war  is  over  exists  in  large  quantities  in  our 
sewage ;  that  it  may  be  gathered  fi-om  effluent 
by  the  simple  method  of  evaporation,  and  as  a 
crude  illustration  he  imagined  a  simple  tank  and 
nattu-al  evaporation,  leaving  it  to  "the  engineer 
to  suggest  something  better.  As  an  asset  towards 
the  cost  of  such  a  process  we  have  the  gi-eat  value 
of  nitrates,  and  for  the  rest  under  certain  con- 
ditions we  should  have  the  resources  of  the  nation. 
For  a  new  idea  this  is  by  no  means  a  biul  start. 
Siu-ely  the  suggestion  is  deserving  of  very  serious 
consideration,  and  in  publishing  Dr.  Rideal's 
paper  we  hoi)e  that  we  shall  be  appealing  to  a 
large  number  of  engineers  who  will  have  sufficient 


iuuigination   to  see   the*  possibilities   of   the>  sug- 
gestions brought  forward. 

It  is  not  necessary  to  point  out  that  our  greatest 
modern  developments  have  started  from  ideas 
which  were  considered  to  be  utterly  impracticable 
by  those  who  fii-st  had  to  deal  with  them.  We 
can  laugh  at  those  who  opposed  sewage  effluent 
and  water  sterilisation,  who'  ouly  recently  believed 
flying  to  be  impossible,  who  regarded,  the  electric 
railwa.y  as  a  toy,  and  the  submarine'  as  the  wild 
dreaJn  of  a  French  author,  but  we  should  be 
careful  not  to  fall  into  similar  eiTors  at  the 
present  time.  An  idea  such  as  that  brought  for- 
ward b.\-  Dr.  Rideal  is  deserving  of  the-  greatest 
respect,  and  merits  careful  thought  and  study. 
Had  Dr.  Ilideal  talked  about  the  preparation  of 
a  new  artaficial  manure  from  sewage  we  should 
have  grasped  the  idea  readily,  because  that  is 
something  we  have  thought  about  already,  but  a 
newer  idea  demands  a.  fresh  mental  effort.,  and 
this  is  more  difficult.  Those  who  have  grown  too 
old  to  have  new  thoughts' — and  this  conditiio'ii 
sometimes  occurs  at  an  early  age. — will  adopt  th'& 
com])lacent  retrospective  attitude  and  I'efuse  to 
think,  but  those  whose  minds  are  young  and 
recejitive,  and  who  are  cajiablo  O'f  fresh  efforts, 
will   lie  in  sympathy  wit'h  tlie  author. 


Housing 
after  the  War. 


At'   th' 


ast    meeting    of    tin: 


Town  I'lanning  Institute,  Coun- 


chairmaii  of  tlie  Birmingham  Tramways  Com- 
mittee, read  a  paper  of  great  interest  in  which 
he  dealt  with  the  problems  in  connection  wit.h 
housing  and  town  |)lanning  that  will  have  to  be 
met  after  the  war.  The  position  in  regard  to 
housing  is  certainly  serious.  Taking  into  considera- 
tion the  admitted  shortage  of  housing  accommoda- 
tion before  the-  war,  and  also  the  practical  sus- 
pension of  house  building  for  tlic  past  two  and 
a-half  yeai's,  it  may  be  salVIx  .'stiniated  t'hat, 
with  the  earliest  possible  teniiinatioii  of  the  war, 
something  like  ,30i),000  new  houses  will  be 
urgently  required.  In  addition,  it  may  be  said 
that  there  ai'e  considerably  more  than  500,000 
existing  houses  up  and  down  the  country  that'  arc, 
according  to  every  modern  standard,  unfit  for 
human  habitation.  The  question  then  at  once 
arises  as  to  how  far  private  enterprise  may  reason- 
ably be  expected  to  meet  this  colossal  need. 
Everytliing  seems  to  point  to  the  conclusion  t'hat 
speculators  will  be  unwilling  to  risk  their  capital 
in  building  entei^prise  when  the  present  high 
prices  of  materials  renders  it  virtually  impossible 
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to  fix  a  rent  which  is  at  once  remunerative  and 
within  the  means  of  prospectivei  tenants.  We 
have  on  more  than  one  occasion  expressed  our 
own  conviction  that  spme  form  of  State  aid  will 
be  necessai-y,  and  we  need  say  no  more  as  to  this 
at  the  moment. 

Councillor  Barrow  also  had  a  good  deal  to  say 
on  the  vexed  question  of  compulsory  town  plan- 
ning. His  opinion  is  that  compulsory  touTi 
planning,  as  ordinai'ily  undei-stood,  \'\ould  prove 
to  be  so  elaborate  and  leaigthy  a  process  that 
much  avoidable  evil  would  be  done  in  any  given 
case'  befoi'e  it  could  be  achieved.  The  expedient 
which  he  suggested  for  getting  over  this  difficulty 
is  certainly  worthy  of  the  most  careful  considera- 
tion. It  is  tiiat  every  town  and  urban  district 
should  be  compelled  to  prepare  maps  showing 
threC'  zones :  (a)  The  areas  which  have  been 
developed  for  building  ])ui-poses,  where  the  roads 
have  been  constructed  and  the  land  completely 
laid  out  for  building  jiurposes ;  (6)  areas  where 
the  huid  has  been  jjartially  laid  out  for  building 
pm'poses,  with  roads  laid  out  and  partially  con- 
structed; (c)  areas  where  the  land  has  not  been 
developed  for  building  jiuiijoses.  The  Local 
Government  BoiU-d  \\ould  examine  the  plans  and 
give,  a  final  decision  as  to  the  areas  of  these 
zones,  for  each  of  which  a  maximum  density  of 
buildings  would  b©  fixed,  and  would  coftne  into 
operation  at  onc«  pending  the  preparation  and 
sanction  of  a  full  town  planning  scheme.  This 
is,  i^rimd  facie,  a  verj'  practical  and  useful  sug- 
gestion, for  the  compulsory  adoption  of  the 
principle  of  density  would  be  an  immense  step 
forward  in  town  development,  and  at  the  same 
time  would  not  operate  as  a  bai-  to  the  preparation 
of  fonnal  and  elaborate  town  planning  schemes 
in  the  future.  We  \\o\Ht  to  reproduce  Councillor 
Barrow's  paper  in  our  issu^  of  next  week. 


Waste  Land 

and  Food 

Production. 


Definite  facilities  for  the 
utilisation  of  waste  lands  for 
the  purjjoses  of  food  production 
have  at  lengtli  been  provided  by 
an  Order  made  by  the  Boai-d  of  Agriculture  under 
the.  Defence  of  the  Kealm  Regulations,  and  it  is 
to  be  hoped  that  local  authorities  will  not  be  slow 
to  make,  use  of  the  powei-s  thus  put  into  their 
hands.  Briefly,  the  Order,  which  is  dated 
December  8fch,  empowei-s  allotment  authorities  to 
take  over  unoccupied  and  common  land  and  use 
it  for  the  production  of  food.  According  to  the 
circular  issued  by  the  board,  possession  may  be 
talven  at  onoe  of  any  mioccupied  land  (except 
gai'dens  or  pleasure  gi-ounds  usually  occupied  with 
dwellmg-houses),  while  occupied  land  may  be 
taken  by  agreement  with  the  owner  and  occupier. 
The  taking  of  common  land  is  properly  subject 
to  certain  restrictions.  Thys,  it  may  only  be 
taken  with  t.he  consent  of  the  Board  of  Agi-i- 
eulture,  and  it  is  intimated  that  consent  will  not 
be  given  to  any  scheme  which  will  cause  material 
damage  to  the  natural  beauty  or  amenities  of  the 
common  or  seriously  prejudice  the  interests  of  the- 
commoners  or  the  public.  Moreover,  consent  \\ill 
not  be  given  unless  tlie  board  are  satisfied  that, 
the  local  demand  cannot  reasonably  be  met  froni 
other  classes  of  land.  As  much  of  th&  available 
land  consists  of  vacant  buildiiig  sites  and  the  like, 
considerable  expense  will  be  involved  in  its  pre- 
paration for  cultivation — expense  which  authorities 
would  reasonably  be  loth  to  incur  unless  there 
were  some  limited  form  of  security  of  tenure. 
This  point  is  met  by  a  provision  that  the  period 
of  occupation  may  be  extended  when  necessaiy 
for  securing  any  annual  crop  growing  at  the  end 
of  the  war;  so  that  although  cultivators  caimot 
count  with  certainty  on  more  than  one  year's 
crops  from  the  land,  this  should  be  sufficient  to 
repay  the  cost  of  the  labour  in  prepai'ing  it  and 
of  the  seed  and    manure.      In    the  case  of    un- 


occupie-d  or  common  laud  a  merely  nominal  rent 
will  be  charged  to  the  cultivatoi-s,  but  where  the 
authorities  themselves  have  to  pay  a  rent,  they 
will  rccou])  the  sum  so  paid  fi-om  the  allotment 
holdei-s.  The  Order  and  its  accompanying- circular 
deal  with  a  number  of  other  matters  of  detail,  and 
it  concludes  by  urging  that,  in  view  of  the  national 
requirements,  no  time  should  be  lost  in  putting 
the  new  jjowers  into  operation.  An  energetic 
prosecution  of  the  scheme  will  materially  assist 
the  Government,  in  dealing  effectively  with  the 
food  question. 

*  *  * 

At    the    Leeds  conference  of 
Town  Planning     ^^^  National  Housing  and  Town 

.  •    ■*.  „     ^        Planning    Council    the    arterial 
Arterial  Roads.  ,         i  i  j     u   •      j.i 

road  probleni  was  dealt  m  the 

form  of  a  resolution,  moved  by  the  city  engineer 
of  Leeds,  Mr.  W.  T.  Lancashire,  which,  while 
recognising  the  need  for  improved  tu'terial  road 
construction  and  the  value  of  the  Town  Plaiming 
Provisions  Act  in  enabling  arterial  road  schemes 
to  be  planned  and  cairied  mto  effect  at  a  mini- 
mum cost,  appealed  to  the  Local  Government 
Board  for  the  establishment  of  a  sei-ies  of  district 
conferences  to  examine  and  report  on  the  subject. 
Mr.  Lancashire  certainly  put  in  a  powerful  plea 
for  some  such  procedure  as  is  proposed.  Large 
cities  like  Leeds,  SheflSeld,  and  Bradford  have, 
he  said,  spent  millions  in  rectifying  the  short- 
comings of  the  past,  and  are  availing  themselves 
of  the  powers  given  by  the  Town  Planning  Act 
of  1900  to  devise  how  the  remainder  of  their  areas 
should  be  developed.  So  strongly  does  he  feel 
on  the  subject  that  he  stated  he  would  welcome 
compulsion  in  growing  areas  where  the  local 
authority  did  not  move  of  its  own  accord.  Leeds 
and  other  cities  liad,  he  continued,  widened  their 
main  roads  up  to  the  city  boundaries,  while  the 
smaller  communities  outside  had  had  a  lesser 
outlook,  and  had  permitted  building  up  to  the 
frontage  lines  of  naiTow  streets.  Ijater  on,  of 
coui-se,  when  these  smaller  areas  were  included 
within  the  cities,  the  enlarged  city  had  had  to 
face  a  great  expenditm-^  which  should  never  havei 
been  necessary  if  pixjper  action  had  been  taken 
in  the  fii-st  instance.  The  case  for  the  smaller 
authorities,  so  far  as  we  can  gather  from  the 
discussion,  was  that  it  would  not  be  to  their 
interest  to  incur  expense  on  road  widening  over 
and  beyond  their  own  requirements.  It  is  this 
limited  view  ^\•hicll  Mr.  Lancashire  combated  so 
vigorously,  and  it  is  obvious  that  there  is  a  good 
deal  to  be  said  for  a  liberal  and  enlightened  out- 
look in  considering  the  problem  of  arterial  roads. 
We  are  even  beginning  to  lose  a  gi-eat  deal  of 
our  timidity  %\-ith  respect  to  the  term  compulsion 
in  these  days,  and  not  altogether  without  reason. 
In  any  ease  it  is  quite  certain  that  district  con- 
ferences officially  convened  might '  be  of  great 
utility,  and  the  conference  did  well  in  appealing 
to  the  Local  Government  Board  to  render  assist- 
ance in  aiTanging  for  these  where  the  necessity 
may  hajjpen  to  arise. 


Munition  Works 

and 
Rivers  Pollution. 


A  statement  of  a  most 
imiiortant  character  was  made 
by  Lord  Desborough,  the  chair- 
man of  the  Thames  Conser- 
\ancy  Board,  at  the  last  meeting  of  that  body  in 
regard  to  the  deleterious  effect  of  discharging  the 
uupurified  wastes  from  munition  works  into  the 
rivers  of  the  countiw.  In  many  places,  pai"- 
ticulai-ly  in  the  Midland  counties,  there  has  been 
teri-ible  i^ollution  from  this  cause  dui-ing  the  past 
few  months ;  so  nmch  so,  indeed,  that  it  has 
been  said  that  the  woi'k  of  piu-ification  has  been 
put  baek  for  at  least  twenty  yeai^.  And  now, 
by  a  clause  in  the  Ac(|uisition  of  Lands  Bill,  the 
Government  propose  that  the  Railway  and  Canal 
Commissioners — a    body    having    no    experience 
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niiatover  of  puritication  work  —  shall  lie  tlu>. 
aiithoritv  to  diHMde  \vI>etJier  rivers  have  het'ii  fon- 
tuniiuated  or  not.  The  ease  of  the  Thames  is  of 
special  importance,  because  it  is  the  source  of 
■-ujiply  of  alic^ut'  two-thii-ds  of  the  driirliinp;  water 
1  if  the  Metropolis.  It  was  only  fitting  therefore 
that  I-oi-d  Desboinugh,  as  chairman  of  tlie 
Tiianit's  Conservancy  Boai-d,  should  liave  been 
the  prime  mover  in  an  attempt  to  secure  some 
more  satisfiR't<irv  mranseuient.  Under  the  Bill 
!us  drafted  the  boju'd  would  have  had  to  prove  that 
pollution  hiid  actually  occun-ed  before  any  action 
could  be  talvcn.  It  is  evident  that  if  this  pro- 
vision were,  allowed  to  stand  it  might  lead  to  the 
most  serious  consequences  in  the  ca-se  of  any 
river  from  wliich  a  jiublic  water  supply  is  drawn. 
It  is  essentially  a  matter  in  regard  to  which  pre- 
\ention  is  not  onl_v  better  thaai  cure,  but  is  abso- 
lutely necessai'y  if  the  jiublie  health  is  to  be 
maintained.  It  is  satisfactory  to  know  tliereforo 
that,  as  a  result  of  oppasition  to  this  provision, 
the  Bill  has  been  postponed  for  a  week,  and  that' 
when  it*  consideration  is  resumed  an  alternative 
clause  of  a  less  dangerous  character  will  be  sub- 
mitt'ed.  The  design  of  the  Bill  as  originally 
drawn  was,  of  coiu-se,  to  facilitate  the  erection  of 
munition  works  on  the  banks  of  rivers.  Wliilo 
everyone  agrees  that  in  the  national  int.erest  all 
our  energy  must  be  devoted  to  supplying  om* 
annies  in  the  field  with  the  means  of  victory,  it 
must  not  be  forgotten  that  one  means  of  securing 
this  end  is  to  take  all  ]Missil)le  steps  to  safeguard 
the  health  of  the  numition  workers.  Lord 
Desborougb  is  to  he  congratulated  on  the  wisdmii 
of  the  stand  lie  has  made  in  this  matter. 


A  Building-line 
Case. 


A  case  of  considerable  inte- 
rest to  municipal  engineers  was 
recently  decided  at  the  Tam- 
vvortii  t'ounty  Sessions,  when  Mr.  Masson,  a 
builder,  w;is  summoned  at  the  instance,  of  the 
Tiun worth  Rural  District  Council  for  an  alleged 
offence  under  sec.  3  of  the.  Public  Health  (Build- 
ings in  Streets)  Act,  1888.  It  w'ill  l>e  remembered 
that  the  section  provides  that  it  shall  not  lie. 
lawful  in  districts  to  which  it  applies,  withfnit 
the  written  consent  of  the  local  authority,  to  eiX'ct 
or  bring  fonviu-d  any  house  or  building  in  any 
street  beyond  the  front  main  wall  of  the  house  f>r 
building  on  either  side  thereof.  Thi're  was  no 
dis|nite  in  tJie  case  as  to  the  fact  of  encroach- 
II lent,  the  only  questioti  being  as  to  whether  or  no 
a  "  written  consent  "  had  been  obtained  from 
the  council  ;is  [irovided  by  the  sectioni  The 
written  coirsent  upon  wiiich  the  defendant  relied 
was  iui  entry  in  the  "  minutes  "  of  the  council 
ajijiroving  the  plans  which  showed  where  the 
building-line  w-as  to  Iw.  It  was  contended  on 
behalf  of  the  council,  however,  that  this  did  not 
constitute  a  "  written  consent  "  within  the  mean- 
ing of  the  section,  because  what  passed  in  the 
council  was  never  oomnmnicated  officially  to  Mr. 
Musson.  Subsequently,  after  inspection  of  t.he 
>ite  the  resolution  of  approval  was  rescinded. 
After  a  lengthy  heai'ing  the  magistrates  dis- 
missed the  summons,  holding  that  the  written 
consent  of  the  council  to  the  building-lino  had 
been  given  by  the  approval  of  the  deposited  filan 
on  which  it  was  shown.  They  agreed,  however, 
to  state  a  case  for  the  opinion  of  the  High  Court. 
Since  the  hearing  the  council  have  decided  to 
appeal,  and  the  result  will  be  aw-aited  with  inte- 
rest, as  the  point  is  one  of  considerable  genera] 
importance  to  nnmicipal  engineers. 


A   Vacant 
Surveyorsliip. 


The  pi'esent  zeal  for  strict 
economy  in  muinicijial  adminis- 
tration leads  occasionally  to 
very  strange  results.  For  example,  it  was 
seriously  suggested  at  a  recent  meeting  of  the 
Dorjjing      Urban      District     Council      that      the 


departure  of  ]\Ir.  Clegg,  the  surveyor,  to  take  up 
liis  new  appointment  at  Littlehampton  should 
i)e  made  the  occasion  of  an  "economy"  by 
simply  not  a.ppainting  a  successor !  In  addition 
to  the  not  unusual  suggestion  that  the  best  inte- 
rests of  the  ratepayei-s  would  be  served  if  the 
depiu'tmeiTt  were  nm  by  the  road  foi^enmn,  one 
member  stated  that  they  had  an  "  assistant  siu-- 
veyor  "  in  the  lady  \\-ho  does  the  clerical  work 
of  tJie  office.  Happily,  the  chau-mim  of  the 
special  committee  appointed  to  consider  the 
question  took  a  more  enlightened  view,  and 
pointed  out  the  incongnhty  of  expecting  a  I'oad 
foreman  to  prepare  plans,  specifications,  and 
estimates,  or  to  deal  ^\•ith  a,n  anticipated  claim 
for  extrjiordin.iuy  traffic.  Ultimately  the  opinion 
of  the  committee  that  the  mterests  of  the  town 
will  be  best  served  by  filling  the  vacant  offices  of 
siu-veyor  and  inspector  of  uuistmces  -wrs  endoi-sed, 
and  it  wius  resolved  to  advertise  for  a  whole-time 
officer  at  a  siUary  of  £250.  This  result  was  not 
I'eached,  however,  without  disposing  of  an  amend- 
ment suggesting  a  lower  saltu-y.  As  usual  in 
such  cases,  it  was  the  salary  as  surveyor  that  wasi 
to  be  reduced,  and  not  that  as  inspector !  Wo 
are  firmly  convinced  that,  the  payment  of  the 
moderate,  salai-y  ultimately  decided  upon  will 
pr'ov©  to  be  a  real  economy  in  the  long  run.  It 
is.  always  a  mistake  to  attempt  to  run  the  chief 
spending  department  of  a  loca,l  authority  on  the 
cheap. 


A  Question 
of  Revenue. 


We  observe  thafi  by  a  reso- 
lution recently  adopted  by  the 
Wimbledon  Corporation  all 
employees  and  officials  receiving  a  payment  by 
wa.^-  of  salary,  wages  or  othei-wise-,  of  more-  than 
£2  at  any  one  time  shall  be  required  to  pay  for 
a  receipt  stamp  to  be  affi.xed  to  tlie  receipt  taken 
foi-  sucli  payment.  It  hasi  been  suggested  to  us 
that  receipts  for  wages  form  an  except.ion  to  the 
general  rule  that  recei[)ts  for  amounts  exceeding 
£2  nuist  bear  a  stanqi,  but  we  know  of  no  autho- 
rity for  this.  On  tlio  contrary,  the  law  appears 
to  be  clear  that  receipts  for  all  payments  exceed- 
ing £2  nuist  be  stamped.  Presumably  the  reso- 
lution passed  by  the  Wimbledon  Corporation 
refers  t(>  a  change  in  the  uicidenc©  of  the  cost 
of  the  stamp  tis  between  the  employee  or  official 
on  the  one  hand  and  the  coiiioraticai  on  the  other. 
Assuming  this  to  be  the  ease,  it  is  impossible  to 
quairel  with  the  decision,  as  the  obligation  to 
jjrovide  the  stanqi  is  clearly  impo.sed  by  law  upon 
the  person  who  gives  tlie  receipt,  and  not  on  the 
person  ^vho  takes  it.  None  the  less,  the  employees 
and  official!^  concerned  seem  to  be  entitled  to 
some  sympathy  in  having  even  this  small  extra 
ciiarge  on. their  limited  incomes,  for  in  these  days 
of  abnormally  high  firiees  every  penny  must  be 
ta.ken  intf>  consideraf.ion  in  mailing  the  weekly 
or  monthly  i)udget  of  the  main  of  limited  means. 


Contract  Versus  Direct  Labour  on  Devon  Main 
Roads. — For  some  time  the  Bridges  and  Maiu  Roads 
Committee  of  the  Devon  County  Council  have,  had 
under  consideration  the  attitude  of  the  Crediton  Rural 
District  Council  in  refusing  to  abandon  the  practice 
of  employing  contractors  to  cai'ry  out  certain  manual 
work  on  the  main  rcjuds,  which  the  committee  are 
strongly  of  opinion  should  be  done  by  direct  labour. 
The  eonnnittee  la.st  week  reported  that  they  have 
decided  for  a  period  of  twelve  months  to  acquiesce 
in  the  Crediton  Rural  District  Council  continuing  the 
contract  labour  .system,  on  the  understanding  that  they 
will  fortliwitli  sujiplement  this  system  by  employing 
such  additional  day  labour  (not  necessarily  whole- 
time  labour)  as  thi;  committee  may  reasonably  consider 
necessary.  The  committee  have  also  agreed  to  an 
arrangement  by  virtue  of  wliich  the  whole  of  the  main 
roads  in  the  district  will  he,  placed  under  tlie  super- 
vision of  Mr.  Sharland,  one  of  the  district  surveyors, 
subject,  to  his  liaving  a  competent  foreman  to  assist 
him  in  the  work. 
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Can  Explosives  be  made  at  Sewage  Works?' 


By    Dr.    S.    RIDEAL,    F.i.c,    F.c.s. 


■Some  years  before  the  Franco-Pnissian  War  of  1870 — 
in  1865 — there  was  passed  in  England  a  Sewage  Utili- 
.sation  Act  which  suggested  that  local  authorities 
might  combine  to  utilise  their  sewage  and  so  protect 
the  rivers  from  polhition.  During  the  Franco- 
Pru.ssian  War  the  first  isewage  filters  were  put  down 
at  jMerthyr  Tydvil  by  Bailey  Denton,  after  Sir  Edward 
Frankland,  one  of  the  Royal  Commissioners  on 
Rivers  Pollution,  had  shown  that  downward  filtration 
in  filter-beds  gave  similar  results  to  land  treatment, 
after  the  removal  of  the  suspended  .solids  by  upward 
filtration,  chemical  or  other  sedimentation  in  tanks. 
The  recovery  of  nitrates  from  sewage  by  artificial 
filters,  aaid  from  sewage  polluted  land,  had  been 
known  much  earlier,  and,  in  Lavoisier's  time,  gun- 
powder was  made  in  Paris  from  the  nitrates  of  excre- 
mentitious  origin.  How  far  at  the  present  time 
sewage  is  of  value  to  our  enemies  is  not  known,  but 
we  know  that  fats  and  nitrates  are  contraband  of  war, 
and  that  tliey  are  necessary  ingredients  in  modern 
explosives. 

I  regret  that  I  am  not  in  a  position  to  give  details 
of  what  has  been  done  by  our  enemies  in  this  sewage 
utilisation  for  war  purposes,  but  I  can, indicate  some 
of  the  directions  in  which  useful  work  can  be  under- 
taken in  tills  coimtry  and  show  how,  when  a  country 
is  faced  with  a  shortage  of  fat  and  nitrates,  the  muni- 
cipal sewage  works,  like  the  gasworks,  can  do  their 
bit  in  carrying  ou  the  war. 

Before  the  introduction  of  smokeless  powder,  nitro- 
glycerine was  used  for  blasting  gelatine  and  by 
sappers  for  mines,  but  now  that  it  forms  an  ingredient 
in  the  cartridges  of  most  small  arms  ammunition  the 
vahie  of  the  glycerides  is  enhanced  in  war-time,  and 
the  recovery  of  fats,  which  frequently  give  rise  to 
trouble  both  in  small  and  large  installations,  seem 
to  become  economically  possible,  if  not  a  war 
necessity. 

FATS    IN    SEWAGE. 

It  must  not,  however,  be  forgotten  that,  if  lessons 
in  war  economy  are  really  learnt  liy  the  nation,  the 
quantity  of  fat  wasted  and  collected  in  grease  traps 
and  in  sludge  will  be  considerably  less  than  in  peace- 
time, and  that  these  factors  will  have  an  important 
bearing  on  the  problem. 

A  good  deal  of  the  unconsiuned  fat  finds  its  way  to 
the  refuse  destructor  instead  of  the  sewage  farm,  but 
I  know  of  one  or  two  military  camps  where  the  re- 
covered fat  from  the  detritus  tanks  and  sedimenta- 
tion tanks  is  now  usefully  collected  and  refined  for 
glycerine  recovery. 

On  the  other  hand,  cases' liave  recently  occurred  in 
which  millions  of  rotten  eggs,  the  yolk  of  which  con- 
tains 50  per  cent  of  fat,  have  been  forced  into  the 
sewers,  and  hundreds  of  cases  of  bully  beef,  contain- 
ing 1  oz.  or  2  oz.  of  fat  per  tin,  have  either  been  buried 
or  consigned  to  the  incinerator  and  thus  wasted. 

In  the  Ninth  Report  of  the  Royal  (Commission  on 
Sewage  Disposal  (Vol.  II.,  p.  160)  are  given  some 
figures  for  the  grease  in  sludge,  and  these  show  that 
from  pressed  dry  sludge  as  much  as  8'0  per  cent  of 
fat  can  be  extracted  by  a  suitable  solvent.  The 
lowest  figure  is  3'51  per  ceVit,  and  an  average  figure 
for  peace-time  sludge  may  be  5  per  cent. 

The  quantity  of  solids  in  sludge  is  best  calculated 
on  the  population  rather  than  the  volume  of  sewage, 
as  this  eliminates  the  differences  in  the  volume  per 
head  of  different  cities.  Medcalf  and  Eddy  show  that 
this  figure  for  chemical  sludge  (which,  of  course,  is 
higher  than  that  from  septic  ox  sedimentation  tanks) 
may  be  taken  at  about  234  1b.,  or  2cwt..  per  1,000 
population,  and  we  thus  get  on  5  per  cent  of  fat 
units  100  cwt.  of  fat  per  1.000,000  population. 

At  the  present  time  we  might  assume  that  camp 
sewage  is  richer  in  fat  than  that  of  towns,  but,  taking 
them  as  equal,  the  total  may  be  roughly  estimated  at 
400  cwt.  daily  from  camps  and  4,000  cwt.  from  the  rest 
of  the  population. 

This  quantity  of  grease  is  not  necessarily  all 
glyceride,  but  there  is  no  doubt  that,  along  with  un- 
saponifiable  oils,  there  is  a  fair  amount  of  animal 
and  vegetable  fat  which  would  give  glycerine  if 
properly  hydrolised. 

'  Paper  read  at  the  annual  meeting:  of  tlie  Association  of 
Managers  of  Sewage  Disposal  Works,  held  in  London  on  the 
7th  inet. 


I  think,  liowever,  that  one  cannot  calculate  on  more 
tlian  20  per  cent  being  saponifiable,  and  this,  with  10 
per  cent  of  glycerine  recovery,  gives  only  8  cwt.  of 
service  glycerine,  as  against  80  cwt.  obtainable  daily 
from  all  the  civil  sewage. 

These  maximum  flgijres  may  seem  small,  but 
glycerine  is  now  unobtainable  even  from  the  Ministry 
of  Miuiitions. 

GREASE   AND    BACTERIAL    ACTION. 

Grease  resists  bacterial  action  for  a  long  time,  and 
accounts  for  the  sludging-up  of  filters  and  land.  It 
forms  the  unsightly  sleek  in  our  harlx)urs,  and 
prol)ably  detracts  from  the  manurial  value  of  our 
sludge  cakes.    We  should  welcome  its  removal. 

Grease  traps  in  private  houses  have  always  been  a 
fruitful  source  of  discussion,  among  sanitary  engineers. 

Dr.  Fowler  drew  attention  to  the  Kresner  and  Eric 
Merten  recovery  traps  in  1911  (J.S.C.I.,  1911,  p.  1343), 
and  Mr.  Tuke,  in  his  paper  on  coimtry  house  sewage 
purification  (Sdrvevor,  1912,  Vol.  xlii.,  p.  335),  insists 
on  their  im.portance.  The  sewage  from  our  camps  is 
especially  rich  in  fat.  and,  as  already  mentioned,  it 
is  being  recovered  at  some  which  I  have  visited ;  but, 
of  course,  town  sewage  varies  in  its  fat  content,  while 
towns  like  Bradford  and  Oldham  have  shown  the 
way  for  systematic  fat  collection  from  their  excep- 
tional sewages  for  many  years. 

At  Bradford,  before  the  war,  the  fat  recovered  was 
from  12  to  15  tons  per  day,  and  was  valued  at  £8  to 
£10  per  ton,  and  the  cake,  after  hot  pressing  to  re- 
I  cover  this  fat,  was  still  of  some  commercial  value. 

I  remember  reading  a  description  some  years  ago  of 
a  slaughter-house  in  Germany — at  Quedlinburg — 
where  this  particular  trade  effluent  was  treated  in 
such  a  way  that  70  to  80  kilos  of  fat  were  recovered 
and  sold  per  month.  I  doubt  if  they  are  doing  this 
business  now.  In  Dresden,  the  year  before  the  war, 
the  sludge  was  being  .separated  from  the  sewage 
mechanically,, and  after  partial  drying  it  contained 
13'35  per  cent  fat.  which  was  extracted  by  ethylene 
trichloride  solvent  {Wasser  and  Ahwassen,  1913-14, 
p.  377). 

Before  the  war  a  plant  at  Cassel  for  extracting  the 
fat  by  benzene  after 'acidification  was  abandoned. 

Dr.  ;\Iaclean  Wilson  can'  tell  us  better  how  the 
magma  is  recovered  from  the  seak  tanks  on  the 
Batley  Beck,  and  Dr.  Grossmann's  plant  at  Oldham, 
which  distils  off  the  fats  and  oils  by  steam  from  the 
dried  sluge  after  being  acidified,  will  be  familiar  to 
our  Northern  members. 

I  conclude,  however,  tliis  part  of  my  subject  with 
the  thought  that  our  fat  supplies  are  not  exhausted, 
and  that  this  reserve  is  not  likely  to  be  required. 

If  the  fats  from  sewage  are  not  economically  re- 
coverable at  the  present  time,  it  should  not  be 
forgotten  that  their  retention  in  the  sludge  renders  it 
more  useful  as  a  source  of  energy,  and  if  I  had  the 
time  I  should  have  liked  to  have  reviewed  tlie 
attempts  to  utilise  the  heat  value  of  the  organic 
matter  in  our  sludges. 

■WASTED     GASES. 

!Much  progress  has  been  made  in  recent  years,  and 
many  of  us  remember  the  exfilosions  which  took 
place  in  some  of  the  closed  septic  tanks  in  the  early 
days  when  they  were  of  no  military  importance. 

These  gases  are  derived  from  the  anaerobic  decom- 
position of  the  organic  matter  in  the  sludge,  and  have 
hitherto  hardly  been  utilised.  They  consist  largely 
of  methane,  and  may  be  2  or  3  per  cent  of  the  volume 
of  the  sewage  from  which  they  are  derived.  When 
septic  change  does  not  take  place,  the  equivalent 
organic  matter  remains  in  the  sludge  and  thus  in- 
creases its  calorific  value ;  when  formed  in  Imhoff  or 
Travis  tanks  they  are  also  combustible.  Analyses  of 
the  gases  from  the  Atlanta  Imhoff  tanks  have  shown 
8  per  cent  of  hydrogen  and  over  80  per  cent  of 
methane.  When  sludge  is  activated  with  air  these 
gases  are  not  formed  or  are  lost. 

Cavel.  in  1912,  in  Paris,  studied  the  formation  of 
gas  from  the  sludge.  He  mixed  the  dried  sludge 
with  20  per  cent  of  coke  and  obtained  81'7  cubic  metres 
of  producer  gas  having  3.500  calories  per  cubic  metre. 
In  his  experiments  he- used  the  gas  so  formed  for 
drying  fresh  portions  of  the  sludge,  and  calculated 
that  from  Paris  and  the  Seine  Department  300  tons 
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of  dr>-  sludge  oould  l>e  obtained  per  day,  giving  24,500 
ouhif  metres  of  gas,  worth  -147,000  francs  per  annum. 

To  utilise  these  gases  for  war  material,  the  Hensler 
engine  seems'  best  adapted  for  furtJier  study.  In  it 
the  explosion  takes  place  in  excess  of  air,  and  the 
oxides  of  nitrogen  formed,  as  in  an  arc  lamp,  are 
rapidly  removed  to  a  cooling  chamber  to  prevent  their 
decomposition. 

When  ateorbed  in  a  water  tower  weak  nitrogen 
acids  are  produced  without  the  employment  of  sul- 
phuric acid,  and  thus  a  direct  fixation  of  atmospheric 
nitrogen  to  nitric  acid  could  be  effected  by  the  waste 
ga.-ies  from  our  sewage  works.  I  will  not  venture, 
from  the  data  I  have  given  you,  to  make  a  ealeula- 
tion.  as  in  the  case  of  glycerine,  of  the  metric  tons 
of  nitrate  that  cmild  be  olitained  in  this  way,  as, 
fortunately,  in  this  country  at  a,ny  rate,  fuel  for  gas 
producers  will  outlast  this  war,  but  in  beleaguered 
Bucharest,  after  a  prolonged  'siege,  such  a  device 
might  be  turned  to  advantage. 

UTILISATION    OP    SEWAGE    NITROGEN. 

I  must  now  turn  to  the  most  important  part  of  my 
subject— viz.,  the  conversion  of  sewage  nitrogen  into 
available  nitric  acid. 

The  utilisation  of  sewage  nitrogen  is  no  new 
problem.  Sir  William  Crookes,  many  years  ago,  said: 
■■  We  have  the  startling  fact  that  in  the  United 
Kingdom  we  are  content  to  hurry  down  our  drains 
fixed  nitrogen  to  the  amount  of  no  less  than 
.£16,000,000  per  annum.  This  unspeakable  waste  con- 
tinues, and  no  effective  and  universal  method  is  yet 
contrived  of  converting  sewage  into  coin."  At  the 
time  of  this  calculation  nitrate  of  soda  was  worth 
£.'  10s.  i^er  ton.  so  that  nitrogen  fven  theii  was  over 
JloO  per  ton.  Mr.  Ashton  referred  to  this  waste  in  his 
interesting  paper  on  sugar  from  sewage  in  1910  before 
tlie  Manchester  branch  of  your  association.  It  would 
take  me  too  far  afield  to  discuss  whether  in  war- 
time we  ought  to  import  nitrogen  as  wheat  or  as 
nitre,  as  the  taxation  of  land  values  and  the  problems 
of  transport  and  freights  must  be  foreign  to  tlio 
business  of  this  meeting. 

I  can  give  you  some  figures  which  show  the 
enormity  of  the  pr.oblem  which  you  can  bettor 
appreciate. 

One  hundred  thousand  persons  pio<luce  on  the 
avefage  90  grms.  jier  person  per  day  of  faeces  and 
1,170  grms.  of  urine,  equivalent  to  3,.'i00  tons  per 
annum  of  solids  and  4;J,(X)0  tons  of  urine.  The  nitro- 
gen in  faeces  is  1  per  cent,  in  tlie  urine  60  per  cent. 
We  have  therefore  33  tons  of  organic  nitrogen  in  the 
solid  faeces  and  258  tons  in  the  urine. 

Our  military  camps  could  furnish  11,64<)  tons  per 
annum  and  the  civil  population  116.400  tons  if  all 
the  nitrogen  could  be  converted. 

We  may  get  a  total  nitrogen  figure  direct  from 
.•sewage  analyses.  A  fair  figure  to  take  is  5  parts  per 
100,000,  or  5  lb.  per  10.000  gallons  at  40  gallons  i)er 
head,  or  250  person.s.  so  that  a  military  camp  of 
4.000,000  could  furnish  80,000  lb.,  or  40  tons  a  day,  or 
14,600  tons  per  annum. 

It  is,  of  cour.se,  a  war  secret  how  much  nitric 
nitrogen  is  required  by  the  belligerents  per  annum, 
but  we  know  that  the  Chili  exports  have  now  all  been 
diverted  from  Germany,  and  that  in  the  past  we  have 
relied  on  this  source,  while  the  Central  Powers  have 
had  to  iniprovi.se  their  raw  material. 

The  Badische  Aniliri  and  Soda  Fal)rik  have  pub- 
li.<hed  their  output  of  sulphate  of  ammonia  by  their 
Haber  process  of  synthetic  pVoduction  from  atmo- 
spheric nitrogen  as  equal  to  300,000  tons,  which  is 
equivalent  to  62,0()0  tons  of  nitrogen  per  annum. 

This  synthetic  sulphate  of  ammonia  in  Germany  is 
now  being  converted  into  nitric  acid  by  the  Ostwald 
process  to  replace  the  Chili  nitre  which  the  Allies 
have  commandeered.  My  figures  show  that  in  sewage 
we  have  twice  as  much  nitrogen  available,  but  not 
yet  utilised,  already  in  combination,  either  as 
ammonia  or  in  organic  form. 

RECOVERY    OF   AMMONIA. 

How  can  this  anmionia  be  removed  from  our 
sewage  ?  It  is  not  like  extracting  jrold  from  .sea- 
water,  as  we  have  all  of  us  smelt  it  at  our  works, 
and  many  of  us  have  determined  the  amount  in /)ur 
lal)oratories. 

I  .su^'gest  the  recovery  of  the  free  anmionia  liy  one 
of  two  simple  methods — (1)  It-s  removal  by  heat  ;.,(2) 
its  removal  by  air. 

(1)  TfiP.  Bnmmal  of  Amnumia  from  Siwnijr  h;/  Ileal. — 
It  is  common  knowledge  that  heat  exchangers  can  be 
now  designed  to  work  with  a  very  small  loss  of  energy, 
and  that  the   removal  of  the  free   ammonia  from   a 


tank  effluent  is  therefore  not  an  impossible  task.  The 
addition  of  lime  to  ensure  the  freeing  of  any 
am-moniuin  salt  may  be  necessary,  and  the  effluent, 
after  being  "  de-ammoniated,"  could  be  further  purr- 
fled  by  filtration  or  land  treatment. 

(2)  The  Bemoml  bi/  Air. — Sewage  treatment  by 
aeration  and  activation  is  now  on©  of  the  recognised 
methods,  and  has  been  tried  in  many  places  in  this 
country  and  America.  The  colloidal  and  suspended 
matters  form  a  sludge  which  is  especially  rich  in 
nitrogen,  and  the  effluent  contains  nitrates  before 
filtration.  It  would  seem  that  the  air  treatment  th\is 
brings  about  a  rapid  evolution  of  carbonic  acid  and 
nitrification,  so  that  the  escaping  gases  will  not,  under 
ordinary  conditions,  contain  any  ammonia. 

When,  however,  air  is  aspirated  through  an  ordi- 
nary sewage,  the  ammonia  is  removed  by  the  air,  and 
I  .suggest  that  if  the  "  activation  "  be  carried  out  in 
presence  of  lime,  nitrification  will  not  be  so  complete 
and  some  of  the  ammonia  will  be  present  in  the 
escaping  gases. 

Copela.nd,  at  Milwaukee,  has  recently  discussed 
tlie  question,  "  Is  the  Eecovery  of  Nitrogen  in  Sewage 
Sludge  Practicable  ?  "  and  shows  the  nitrogen ' 
changes  of  Milwaukee  City  sewage  by  Imhoff  and 
activated  treatment  as  follows:  — 


Parts  per  1,000,000. 

„ Imho£E 


August 
September 


August 
Sei>teml>< 


August 
September 


13-5 
U-0 


15-4 
1.5-8 


At  Milwaukee  0'25  cub.  ft.  of  air  per  minute  per 
s<iuare  foot  of  tank  surface,  with  a  period  of  four 
hours'  aeration  with  a  sludge  content  of  25  per  cent, 
is   being  adopted   {Eiigineerinrj  liccord,  1S)15,  481). 

We  see  that  (the.se  are  parts  per  l,OtX),000,  but,  as 
.American  sewage  is  ten  times  weaker  than  English, 
the  foregoing  figures  are  comparable  with  ours  at  part 
per  100,000)  the  Imhoff  effluent  is  very  similar  to  the 
raw  sewage,  but  that  the  activated  effluent  has  more 
than  half  its  ammonia  oxidised,  while  only  25  per 
cent  of  the  organic  nitrogen  is  retained.  The  sludge 
is  richer  in  organic  nitrogen  by  this  latter  amount, 
but  some  of  the  ammonia— about  5  parts — must  be 
removed  by  the  air. 

If  air  be  jiassed  tlirougli  the  sewage  or  tlie  Iinboff 
ctfliiont  without  nitrification  taking  place,  10  parts 
per  1,000,000  of  aimiioniacal  nitrogen  .should  be  present 
in  it.  Experinients  are  required  to  ascertai^i  the  con- 
ditioijs  which  have  prevented  tlie  removal  by  the  air 
of  the  residual  4'7  parts  of  ammonia  in,  the  activated 
sludge  working.  - 

Its  subsequent  recovery  as  sulphate  of  aniuionia 
should  iiresent  no  difficulty,  as  the  absorption  of 
gaseous  ammonia  from  the  exhaust  air  by  suliiliuric 
iicid  is  common  practice  in  ga.sworks. 

^fr.  Copeland  points  out  that  the  organic  nitrogen 
ijf  the  original  sewage  passes  away  in  the  effluent 
from  the  Imhoff  tank,  but  is  retained  by  the  activated 
treatment  in  its  sludge. 

This  sludge  is  therefore  the  richest  in  nitrogen,  and 
has  the  greatest  manurial  value.  Froni  the  point  of 
view  we  are  now  discussing,  there  is  little  possibility 
by  any  of  the  known  processes  of  converting  the 
organic  nitrogen  of  sewage  directly  into  ammonia  or 
nitric^acid  in  a  form  available  for  explosive  inaiiii- 
factures,  except  destructive  distillation. 

Dried  activated  sludge  (with  10  per  cent  moisture) 
contains,  according  to  Copeland,  5  to  9  per  cent  of 
nitrogen,  and  such  a  sludge  if  retorted  should  give 
higher  yields  of  ammoniacal  liquor  than  are  obtained 
in  gasworks  from  ordinary  coal. 

NITRATES    FROM    EFFLUP-NTS. 

My  last  isuggestion  deals  with  the  recovery  of 
nitrates  from  effluents. 

Tlie  American  weak  sewage  gave  us  5  parts  per 
I.U(K).(tOO  of  nitric  nitrogen  in  the  activaterf  effluent. 
In  England  our  best  bacterial  beds  give  us  up  to  10 
parts  per  100,000. 

In  1898  I  made  my  first  analyses  of  a  camp  effluent, 
that  from  the  Caterham  Barracks,  where  we  then  had  a 
raw  sewage  with  17'2  parts  of  total  nitrogen,  and  after 
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a  very  efficient  filter  (put  in  by  one  of  youx  past- 
presidents,  Mr.  Moncrieff)  I  foimd  over  50  per  cent— 
viz.,  9-0  parts  of  nitric  nitrogen  in  the  effluent.  There 
were  still  o"0  parts  of  unoxidised  ammonia,  and  this 
could  easily  be  oxidised,  making  14-0  parts  of  nitric 
nitrogen,  or  14  lb.  per  10,000  gallons,  equivalent  to 
85  1b.  of  nitrate  of  soda  per  10.000  gallons. 

The  natural  concentration  of  sodium  nitrate  solu- 
tions in  Chili  might  give  us  suggestions  for  the 
evaporation  of  this  large  volume  of  water.  A  filter- 
bed  with  no  effluent  drain  protected  from  rainfall,  if 
irrigated  with  such  an  effluent,  would  gradually  con- 
centrate the  nitrate,  and  this  season  at  each  works  we 
could  ascertain  the  rate  of  evaporation  under  our 
climatic  conditions. 

If  in  a  cucuml>er  frame,  6  ft.  by  44  ft..  3  gallons 
could  l>o  evaporated  per  day,  the  earth  at  the  end  of 
a  year  would  contain  9-3  lb.  of  nitrate  of  soda.  Dry- 
ing sheds  can  also  be  heated  by  wai^te  steam  from  the 
destructors,  and  a  few  degrees  is  often  sufficient  to 
raise  the  temperature  above  the  wet  bulb  and  thus 
ensure  constant  evaporation  even  on  days  when  the 
air  is  saturated. 

•  America,  altliough  not  fighting,  has  gra>ripled  with 
the  problem  this  year,  and  is  determined  to  create 
her  own  nitrate  supply.  I  understand  the  Govern- 
ment have  granted  .$20,000,000  towards  founding  the 
new  industry. 

Our  Local  Government  Board  should  encourage 
the  municipalities  to  comserve  this  nitrogen,  and  I 
hope  I  have  suggested  .several  directions  in  whi<li 
such  Government  heljj  to  the  sewage  works  would  nut 
be  money  spent  in  vain. 


RESPONSIBILITY  FOR  A  SUBSIDING  FOOTPATH. 


An  interesting  pomt  in  regard  to  the  law  relating 
to  footpaths  (the  Dar!iii;)fon.  Echo  reports)  was  men- 
tioned at  the  Stokesley,  Yorks.  Rural  District  Comicil 
meeting  recently. 

The  field  footpath  lx;t\veen  Stokesley  and  Great 
Ayton  has  at  one  point  .subsided,  owing  to  the  under- 
mining action  of  a  stream  running  alongside  it,  and 
the  surveyor  (Mr.  W.  H.  Dixon),  who  had  been  asked 
informally — thr  council  having  no  direct  responsi- 
bility in  the  matter — reported  the  cost  of  reinstate- 
ment would  be  £150. 

The  chairman  (Mr.  S.  Wiggins,  j.p.)  said  counsel's 
opinion  had  been  taken  on  the  matter,  .and  it  was 
that  while  the  rural  district  council  were  liable  to 
repair  thesurface  of  the  footpath  they  were  not  liable 
to  reinstate  the  ))ath  after  it  had  been  washed  away, 
nor  was  the  owner  of  the  land.  The  footpath  ran  along- 
side a  hedge. and  the  position  was,  while  the  public  had 
a  right  of  way  to  pass  on  the  right  side  of  the  hedge 
going  from  Stokesley  to  Great  Ayton,  if  the  footpatli 
was  allowed  to  go,  the  ptiblic  would  liave  no  right  to 
SO'  along  the  other  side  of  the  hedge. 

The  clerk  (Mr.  W.  Lowther  Carrick)  said  the  land- 
owner. Mr.  Wynne  Finch,  would  be  inclined  to  make 
a  contribution  towards  the  cost  if  the  Great  Ayton 
Parochial  Committee,  who  had  first  moved  in  the 
matter,  did  thr  .same.  Otherwise  they  would  lose 
their  footpath. 

Mr.  G.  Whiteliead  (Great  -Vyton) :  It  is  a  public 
footpath,  and  I  tliink  the  public  authorities  slionld 
come  to  some  amicable  settlement  of  the  difficulty. 

Mr.  J.  B.  Clapham,  j.p.,  said  tbe  footpath  was  a 
gieat  piiblic  convenience,  aiid  the  rural  council 
should  not  ol)joct  to  subscribe  if  other  people 
interested  did  the  same.  He  moved  that  the  esti- 
mate and  i)lan  b(i  referred  to  the  Great  Ayton 
Parochial  Cnnnuittee  for  their  opinion,  and  this  was 
agreed  to. 


Water  Supply  for  Steam  Wagons.— Automatic  appa- 
ratus fur  supiilying  water  (o  steam  wagons  is  to  be 
installed  in  various  ])avts  "f  Blackburn. 

The  Sheffield  Corporation's  Electricity  Bill. — Under 
thehead  of  riuliauuutary  bu>nu.-ss  it  was  reported,  at 
a  meeting  of  the  West.  Riding  Rivers  Board  last  week, 
that  only  one  Bill  affecting  tlie  board's  work  was 
likely  to  be  put  before  Parliament  in  the  coming 
session.  In  a  Bill  pi'oniotcd  by  tlie  Sheffield  Coi-pora- 
tion  in  connection  witli  the  construction  of  new 
electricity  works,  it  was  proposed  in  regard  to  the 
use  of  waters  of  the  River  Don  to  exempt  tlie  cor- 
poration from  all  or  any  of  the  provisions  of  any  Act 
applying  to  the  river.  Tlie  board  thought  this  clause 
much  t(jo  sweeping,  and  authorised  the  Parliannntaiy 
Committee  to  keep  a  watch  upon  the  Bill^ 


LOWESTOFT  SEA  DEFENCE  WORKS. 


THE  TOWN   COUNCIL   AND  THE   EMPLOYMENT  OF 
CONSCIENTIOUS   OBJECTORS. 

At  the  meeting  last  week  of  the  Lowestoft  Town 
Council  the  borough  surveyor,  jMr.  G.  H.  Hamby, 
reported  to  the  Sea  Defence  (Committee  that  for  a  long 
time  he  had  experienced  trouble  about  men  for  this 
work.  He  had  made  a  report  to  the  town  clerk,  who 
had  seen  the  Local  Government  Board,  but  they  held 
out  no  ho])e  of  getting  any  men  back.  The  subject  of 
employing  consci-entious  objectors  (the  Kastern  Daily 
Press  reports)  was  again  raised,  and  the  board  were  of 
opinion  they  oould  find  them  useful  and  suitable  men. 
The  town  clerk  reported  as  to  his  interview  ^/ith  Sir 
Noel  T.  Kershaw,  assistant  secretary  of  the  Local 
Government  Board,  who  suggested  the  employment  of 
conscientious  objectors  according  to  conditions  already 
reported.  Tlie  town  clerk  was  directed  to  apply  for 
twelve  men  (conscientious  objectors)  suitable  for  sea 
defence  works,  and  it  was  referred  to  the  town  clerk 
and  the  borough  surveyor  to  make  all  the  necessaiy 
arrang(.-ments. 

Mr.  .\.  B.  Capps,  in  moving  the  adojition  of  the 
report,  said  they  could  not  get  on  as  well  as  they 
wished  owing  to  the  scarcity  of  labour.  They  had 
appealed  for  conscientious  objectors,  but  his  opinion 
was  that  if  they  refused  to  fight  on  tlu'  land,  they 
woidd  not  fight  the  sea.  Still,  llicy  must  drop 
prejudices. 

Mr.  A.  Evans  moved  as  an  amendment  that  the 
clause  referring  to  the  conscientious  objectors  be 
deleted.  He  was  surprised  that  such  a  proposal  should 
emanate  from  the  borough  surveyor,  and  be  backed  up 
by  five  members  of  the  council.  To  emiiloy  cowardly 
skunks — he  could  not  call  them  other  names — would 
be  an  injustice  tf>  the  borough.  They  were  ready  to 
receive  the  benefits  of  the  country  so  long  as  they 
were  not  asked  to  helji.  Bu)  as  soon  as  the  country 
nei'ded  tlieni  tliey  had  a  conscience.  They  could  not 
work  for  Is.  2d.  a  day  ;  but  they  would  if  they  got 
7s.  a  day.  He  noticed  that  the  Cardiff  Town  Council 
liad  decided  to  di.smiss  all  emj)loyees  who  had  a  con- 
.  scientious  objection.  In  view  of  that  he  could  not 
tliink  that  Lowestoft  would  agree.  If  tliey  did  engage 
tlie  men,  then  he  felt  so  strongly  in  the  matter  tliat 
he  would  be  determined  to  in'ge  the  other  men  to  down 
tools  and  refuse  to  work. 

Mr.  C.  Thrower  seconded,  and  said  the  town  council 
would  do  a  lot  of  hanii  if  they  emploj'ed  the  men. 
j\!r.  Todd  said  he  felt  inclined  to  go  down  and  drive 


sea  if  they  were  emi)loyed. 

don't  think  you  would  get   them  t( 


lh<<  men,  into  the 

Mr.   Corkrell  : 
work. 

!\Ir.  Capiis  said  he  objected  to  the  statement  that 
these  men  would  .receive  7s.  a  day.  They  would  be 
under  the  militaiy.  and  would  only  receive  the  Army 
pay.  They  must  bear  in  mind  tlie  ne<-essity  of  the 
work.  They  liad  no  labour.  AVhat  were  they  to  do 
if  they  did  luit  get.  this  labour? 

Mr.    C.    Thrower  :   Send  for   German   )>risoners. 

Mr.  Capps;  Yes,  I  would  like  to  see  that.  '  It  is  an 
admirable  suggestion.  Anyhow,  they  coiild  not  let 
the  qu<stion  of  sea  defence  go.  They  must  attend  to 
this  wall  ;  if  not,  then  they  must  have  .some  other 
alternative.  It  was  not  the  personal  wish  of  tlie  com- 
mittet^  to  employ  the  conscientious  objectors,  but  the 
work  uuist  be  done,  and  how  could  they  do  it  without 
the  labour? 

Mr.  B.  S.  Bradbeer  said  they  admired  a  Quaker,  but 
they  could  not  tolerate  these  conscientious  objectors, 
who  had  a  conscience  to  gain  their  own  ends.  He 
objected  to  such  men,  and  Lowestoft  was  too  loyal  to 
employ  such  men.  Lowestoft  Jiad  given  of  her 
youngest  and  best,  and  if  such  nu'ii  were  brought  here 
they  would  be  spurned,  kicked,  and  spat  niion.  That 
would  serve  them  right. 

The  mayor:  It  is  evident  that  alter  this  debate  it 
would  be  detrimental  to  the  town  to  employ  these 
men.  He  advised  that  they  should  agree  to  delete 
this  clause. 

The  amendment  was  carried,  and,  with  the  clause 
dek-tcd.  the  report  wa^  adopted. 


Gas  and  Electricity  Charges  at  Paisley.— At  their 
last  meeting  the  town  council  agreed  to  increase  the 
price  of  gas  by  Id.  per  1.000  cub.  ft.  for  all  supplies, 
except  by  prepayment  meter,  and  to  increase  the  charge 
for  electric  lighting  by  ^d.  per  unit.  A  new  scale  of 
charges  for  power  supply  was  also  approved. 
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■'LEATHER"  BACILLUS. 

By  Dr.  A.  C.  Houston, 
Diioctor  of  Water  Exniuiuation,  Metropolitan  Water  Eoard.* 

The  history  of  tliis  bacillus  may  b<^  briefly  sum- 
marised, A  t-ap  on  one  of  the  pressure  mains  at  one 
of  the  Jletropolitan  W;iter  Board's  works  gave  results 
wliich  varied  from  time  to  time,  but  whioli  were  usually 
very  unsatisfactory,  both  as  regards  number  of  bacteria 
(gelatine  at  20-22  iilt'g.  Cent,  and  agar  at  37  deg.  Cent.) 
and  apparently  also  in  respect  of  the  B.  coli  test.  The 
results  not  agreeing  with  those  obtained  in  the 
examination  of  the  sejiarate  and  general  filter  wells, 
it  was  at  first  thought  tliat  some  impurities  were  enter- 
ing the  supply  betwin'n  the  general  filter  wells  and  the 
pumps,  in  the  pumping  wells,  or  i)ossibly  even  in  the 
pumping  main,  although  this  latter  sujiposition  seemed 
to  be  most  improbable,  the  water  being  under  high 
pi-essure. 

It  so  ha4)pened  tliat  the  pvessun'  luaiii  iinnlveil  In 
the  study  was  connected  up  with  oilur  mains  in  siicli 
a  rompli<'ated  way  as  to  render  il  extremely  diflicuU 
to  trace  exactly  the  source  of  the  w'ater,  and  there  were 
otiier  circumstances  in  conjiection  with  the  pumping 
wells  and  brick  culverts  which  pointi'<l  to  the  possi- 
bility of  adventitious  water  entering  at,  tliese  points. 
Furthei".  tlie  results  of  the  examination  of  samples 
drawn  from  the  pumping  wells  and  brick  culverts 
and  other  pressure  mains  sometimes  seemed  to  favour 
and  sometimes  to  negative  tlie  possibility  of  adventi- 
tious water  gaining  entrance  to  the  supjily  at  some 
[loint  or  points.  In  the  former  case  it  was  only 
lu-cessary  to  conjecture  an  occasional  wave  of  increased 
pollution  to  account  for  the  results  observed  in  con- 
iK'ition  willi  the  lap  samples,  which,  as  previously 
explained,  were  themselves  of  a  somewhat  variabh' 
character.  Yet  again,  there  were  occasions  when  either 
Mparate  or  I'vcn  general  filter  wells  showed  a  falling 
off  in  ijuality,  so  that  tlie  tAsk  of  tracing  tlie  exact- 
source  of  (he  tnuible  jjioved  most  difriciilt. 

Eventually  the  jiressure  main  was  laid  bare,  and  a 
new  pi|>e  and  lap  were  affixed  ch>se  to  (lie  old  one, 
but  on  the  i)roximal  sid<" — that  is,  nearer  the  pumi)s. 
It  was  I  hen  found  that  samples  collected  from  the 
new  tap  yielded  good  results,  whereas  tin  >il,|  i,i|, 
samples  slill  reiuaine<l  unsalisfactorj'. 

It  now  btM-ame  praclically  certain  t  hat  . I  here  must 
be  .something  wrong  with  the  old  lap  oi-  its  connec- 
tions. The  old  tap  with  its  pi|H'  and  coniieclions  were 
accordingly  removed  and  transferred  to  th(<  labora- 
tories and  affixed  |o  a  jiiain  |)ipe  in  the  building. 

Samples  were  collected  under  various  i-onditions 
'■..'/.,  aft<'r  the  water  hail  stood  in  llie  i)ipe  for  some 
time,  after-  fn-ely  running  the  water  to  waste,  itc.  The 
ri'sulls  resemble<l,  in  every  important,  r<-s[>ect,  those 
previously  observed  at  the  works — (hat  is,  the  ntimber 
of  bacteria  (gelatinti  at  20-22  deg.  Cent,  and  agar  a(. 
•'17  deg.  Cent.)  and  B.  coli  (lactose  +  indol  f )  results 
were  far  worse  than  in  the  case  of  tlu'  oIIum-  taps  in 
(he  building  examiiKxl   under  comparable  conditions. 

The  ta|>.  pi|)e,  and  i:onnections  were  next  detaihed 
and  si»bie<t<-d  to  a  nupsl,  careful  exauiiiiat ion,  which 
involved  cutting  the  pipes  into  short,  lengths,  and 
making  cultures  from  washers,  tow  jointings,  sciapings 
of  grease,  &c. 

SUKCKPTIIiLK    WASIIKIIS. 

riie  nett  result  >vas  that  the  leather  washer  in  tlu' 
lap  itself  was  eventually  found  to  be  (he  solo  cause  of 
th<-  trouble. 

Practically  only  one  organism  (now  lalled  hat  In  r 
bacillus)  was  concerned  in  the  matt<  i,  as  the  other 
microbes  occasionally  found  did  not  both  fennent 
lactose  and  also  produce  indol,  ami  they  were  usually 
prtwent  in  relatively  few  numbers. 

Moreover,  it  was  found  by  rej)eate(l  evperimeni,  that, 
if  bits  of  the  leather  washer  were  plac<i|  in  tap  water 
containod  in  a  bottle,  and  the  bottle  and  its  (-ont^nts 
sterilised  by  means  of  heat,  %\ie  introduction  in  pure 
culture  of  the  leather  bacillus  was  followed,  within  a 
week  at  room  temperature,  by  multiiilication  of  this 
microbe  to  at  least  100, OfX)  times  the  niimb<'r  originally 
added.  It  was  also  found  that  the  leather  bacillus 
usually,  i)ut  not  invariably,  itttacked  other  washers  in 
a  precisely  similar  manner.  So  far,  however,  it  has 
failed,  with  one  e\i  eptioii  (sample  of  b<-st  sole  leather) 
to  grow  on  samples  of  good  and  poor  quality  leather 
which  had  not  been  [deviously  used  for  any  purpose. 
Nor  will  it  grow  ai)parently  on  the  patent  non-leather 


*  E.\tract  from  the  twelfth  report  on  Kesoarch  WorJi. 


washers  which  are  sometimes  used  in  place  of  leather 
washers.  It  appears,  therefore,  that  the  leather  must 
be  in  what  may  be  called  a  "  susceptible  "  condition 
to  allow  the  bacterial  multiplication  to  take  place. 

The  anxious  thought  naturally  presented  itself  that 
it  there  were  many  "  susceptible  "  washers  in  con- 
nection with  tajis,  pathogenic  bacteria  might  sooner  or 
later  find  a  lodgment  in  them,  and,  once  established, 
continue  to  multiply  indefinitely,  because  in  the  case 
of  the  leather  bacillus  tJiere  seemed  absolutely  no  limit 
to  the  number  of  bacilli  which  could  be  evolved  in  this 
manner.  Against  this  was  the  circumstance  that 
places  supplied  with  pure  water  do  not  yield  tap 
samples  containing  "  lactose -f  indol -|-  "  microbes  in 
any  number,  and  frequently  they  are  absent  from 
100  c.c.  of  water.  Further,  an  inquiry  carried  out  in 
1908  showed  that,  although  "tap  "  as  compared  with 
"works"  samples  may  contain  more  tnicrobes  and 
non-typical  B.  coli,.  the  number  of  typical  B.  coli 
(lactose  -r  indol  -f)  does  not  differ  vei-y  materially 
whether  the  samples  are  drawn  from  the  actual  works 
or  from  taps  within  the  area  of  supply.  At  all  events, 
there  was  a  strong  presumptioi'i.  that  either  there  were 
not  many  (<aps  with  "susceptible"  washers  or,  if  tlie 
contrary  was  the  case,  "  lactose-Findol-l-"  microbes 
were  unable  (o  establish  their  supremacy  in  connection 
with  them. 

The  matter,  however,  was  carefully  gone  into,  and, 
working  always  with  proved  "susceptible"  washers, 
it.  was  found  that,  botli  the  typhoid  bacillus  and  the 
cholera  vibrio  suffered  gi'adual  e\l  iiirt  uui  undei'  con- 
ditions which  kil  to  the  rapid  mul(i])lii;ation  of  the 
leather  bacillus.  Further,  raw  T'hames  water  and  tap 
water  containing  over  1  ))er  cent  of  crud'e  sewage  did 
not,  when  brought  into  relation  with  "susceptible" 
washers,  lead  to  nudtiplicalion  of  "  lactose-t indol -t-" 
microbes,  but,  the  reverse  took  place,  •these  organisms 
gradually  dying  out. 

Henc<-  it  would  s<'em.  so  far  as  it  is  possible  to  judge 
from  my  laboratory  experiuieiits,  as  if  definitely  patho- 
genic bacteria  (cultivated)  or  even  the  "  iactose-Hindol 
f "  mi<robes  (uncultivated)  of  raw  river  water  and  of 
sewage  coming  into  chance  relation  with  a  "  sus- , 
ceptible "  washer  would  not  establish  themselves,  so 
Ic)  speak,  as  habitual  tenants. 

From  the  fact  that  "  taj)  "  samples  have  not  been 
I'oiiiid  to  differ  vvvy  a|)j)reciably  from  "works" 
samples,  it,  is  evident  that  "  susceptible  "  washers  are 
either  not  iiumerous  or  do  not  readily  become  a  breed- 
ing-ground for  passing  "water  microbes."  On' the 
other  hanil,  any  microbes  isolated  from  a  samiVle  of 
water  drawn -from  a  tap,  which  fulfils  the  characters 
d<'scribed  under  leather  bacillus,  B.  capsulat,us  and 
B.  lactis  aerogenes,  ma,y  liave  no  direct  relatiim  lo  tlu' 
curr(>nt  (pialily  of  the  supply,  but  may  have  esta- 
l)li,--lie(l  itself  loiiK  a'liteceileiitly  in  (ho  washer  an<l 
lemaiiu'd  tlieie  mnltiplying  for  an  iiuh'finite  jieriod. 

Prob.-ilily  tlir  only  way  of  overcoming  this  difficulty 
would  be  lo  have  all-metal  taps,  or  tajis  fitted  witli 
patent  non-Ieat  her  wasluTS,  or  liefoic  collecting  a 
sample  of  water  |,o  heat  the  lap  to  71)  .leg.  Cent,  for 
ten  minu((-s — a  temiierature  moi-<'  than  sufficient  to 
kill   these  microbes  if  establislied  in  t-lu'  washer. 

The  matter  is  of  small  |)rac(,ical  impor(,ance  in  lasi'-s 
where  judgmeid  is  founded  on  (he  examination  of 
sanijiles  drawn  from  a  large  number  of  taps,  but  where 
an  opinion  of  real  imiJoi-tance  is  to  be  based  on  even 
miiltipU'  samples  taken  from  a  single  tap,  there  would 
seem  to  be  the  possil)ility  of  a  wrong  conclusion  being 
reached. 


Builders  and  Tendering.— The  Torcpiay  Association 
of  Building  Trades  Employers  have  informed  the 
corporation  of  thai,  town  that  their  members  would 
decline  l(»  submit  any  tenders  in  competition  ior  con- 
tracts invited  by  the  coi'poration  over  the  value  of 
-C.^OO  unless  a  specification  and  bill  of  quantities  were 
provided. 

Professional  Men's  Battalion.  —  The  Surveyors' 
Institution  has  hvvn  asketl  to  make  it  known  that  sur- 
veyors in  all  bratiches  of  tli<»  profession  who  have  now 
b^'U  called  up  for  military  service  will  be  accepted 
for  the  1 10th  Training  Reserve  Battalion  (late  22nd 
King's  Royal  Iliflo  Corps),  from  which  a  number  of 
surveyors  have  already  obtained  ciJiumissions,  and  in 
which  they  will  have  the  opportunity  of  being  trained' 
with  other  men  of  the  lu'ofessional  classes.  The 
battalion  is  stationed  on  Wimbledon  Common.  Appli- 
<'ations  should  be  made  t/j  the  British  Empire  League, 
Norfolk  House,  Laurence  Pountney-hill,  E.G.,  letters 
being  maked  "Recruiting." 
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British  De-Tinning  Company's  Sciieme. 

LAST  WEEK'S  CONFERENCE  OF   MUNICIPAL  AUTHORITIES. 

(Conclusjoa.) 


As  reported  in  our  issue  of  last  week,  it  was  agreed 
at  the  first  day's  sitting  of  the  conference  of  muni- 
cipal authorities  which  was  held  in  London  from  the 
13th  to  the  15th  inst.,  for  the  consideration  of  the 
British  De-Tinning  Company's  proposals,  to  deal  on 
the  following  day  with  the  vairious  questions  raised 
))y  deilegates  in  the  course  of  the  proceedings.  Mr. 
E.  Willis  (Chiswick)  pointed  out  tlie  importance  of 
the  answers  to  the  questions  being  published. 
If  they  were  published  in  The  Surveyor  they  would 
1)e  read  all  over  the  country  by  many  who-  were  not 
present  alt  the  conference. 

FIRST    day's    questions. 

Among  the  questions  submitted  were  the  follow- 
ing:— 

By  Mr.  R.  H.  Bicknell,  m.inst.c.e.  :  (1)  "What  is  the 
average  output  of  waste  metal  per  lOO.CKK)  of  popula- 
tion .'  (2)  What  is  the  minimum  quantity  of  refuse 
that  could  be  profitably  dealt  with  ?  (3)  After  the 
raw  material  hais  been  treated  what  is  its  value  to 
the  company  ?  (4)  What  are  the  proportionate 
weights  of  (a)  waste  tins,  (6)  light  scrap,  (e)  galvan- 
ised scrap  and  enamelled  scrap  ?  (5)  What  price  does 
the  company  propose  to  pay  per  ton  for  each  claKS 
above-mentioned,  and,  assuming  the  minimum 
quantity  given  in  answer  to  question  (2),  then — ^(6) 
What  would  be  the  estimated  cost  of  maintaining  the 
buildings  and  plant  l>efore-named  ?  (7)  What  would 
be  the  amount  'paid  by  the  company  to  the  muni- 
cipal authorities  for  treatment  of  the  materials  at 
per  ton  of  raw  material  ?  (8)  What  is  the  estimated 
selling  vahie  of  the  recovered  zinc  and  tin  in  terms 
piej-  ton  of  raw  material  .'  (9)  Can  an  estimate 
balance-sheet  be  prepared  .showing  estimated  capital 
outlay,  working  costs,  and  profit  for  a  town  of,  say, 
100,000  inhabitants  ? 

By  Alderman  J.  Wilkins  (Finsbury) ;  (1)  Can  the 
bruises  l>e  taken  out  of  the  old  tins  and  the  tins  be 
restored  for  use  ?  (2)  Have  you  in  your  possession  a 
process,  chemical  or  otherwise,  for  de-tinning  similar 
to  the  process  in  the  possession  of  the  Germans  ? 
(3)  Are  you  proposing  to  appoint  a  connuittee  to 
inivesltigate  the  process  ? 

By  Mr.  E.  E.  Capon  (Epsom) :  (1)  Can  you  deal  with 
old  >tins,  large  quantities  of  whicli  Iiave  been  stored 
since /the  war  broke  out  ?  (2)  Is  old  burnt  tin  of  any 
value  ? 

By  Mr.  W.  Greig  (Glasgow):  In  your  method  do 
you  deal  with  enamelled  ware,  or  is  it  confined  to  old 
tins  and  galvanised  articles  ? 

By  Mr.  C.  H.  Macfarlane :  As  most  cor))oraitions 
will  probably  prefer  to  make  a  definite  aild  final  pay- 
ment to  Mr.  Jones  for  iiower  to  work  his  patents 
rather  than  adopt  the  perpetual  plan  of  payment  by 
royalties,  will  he  be  prepared  to  deal  with  offers  on 
the  flrst^mentioned  lines  ? 

By  Baillie  Mit<.'hell  (Glasgow):  Does  Mr.  .Tones 
promise  that  the,  minimum  price  to  be  paid  for  old 
tins  and  waste  material  suitable  for  the  De-Tinning 
Company  .sliall  not  be  less  than  £5  "per  ton  ? 

By  Mr.  L.  D.  Lewis  (Abertillery):  (1)  What  is  the 
minimum  population  whe'te  the  scheme  could  be 
carried  out  in  all  its.  branches  and  be  commercially 
sound  ?  (2)  Are  tins  partially  rasted  of  value  in  tlie 
process  .' 

SECOND     DAY'S     SITTING. 

Mr.  D.  Rol)erts  (Swansea)  occupied  the  chair  af  the 
second  day's  sitting  of  the  conference. 

THE   company's    scheme   OUTLINED. 

■'Mr.  C.  T.  Euthen,  speaking  on  behalf  of  Mr. 
Morgan  Jones,  further  elaborated  the  suggestions 
made  by  the  company,  and  pointed  out.  with  regard 
to  the  local  authorities  erecting  their  own  works,  that 
he  tliought  there  woidd  be  many  objec'tions  on  the 
part  of  the  ratepayers,  while  at  present  the  authori- 
ties bad  not  the  necessary  powers  to  do  such  a  thing. 
The  second  suggestion  was  that  the  authorities  shonld 
enter  into  a  contract  with  the  company  for  the  sale 
of  tinned  waste  for  a  period  of  years  at  a  fixed  sum 
per  year,  such  sum  not  to  be  less  than  that  paid  by 
enemy  agents  in  pre-war  days.  Mr.  Jones  did  not 
desire  only  to  have  the  nice  .straight  pieces  of  tin, 
but  he  had  in  mind  the  taking  of  all  kinds  of  scrap- 
bright  tins,   enamelled    tins,   galvanised   ware,    and 


in  fact  all  the  kinds  of  scrap  one  found  in  the  dust^ 
bins.  )The  machines  for  cutting  the  tins  could  be 
hired  from  the  company,  and  the  company  would,  if 
necessary,  siipply  the  labour  for  the  machines.  With 
regard  to  small  areas  wiiere  there  might  be  only  one 
or  two  tons  a  week,  or  even  less,  the  suggestion 
woTild  he  that  the  local  authority  should  enter  into 
an  agreement  with  the  company  to  sell  the  old  tins  at 
a  fixed  price.  Tlie  local  authority  would  collect  and 
separate  the  waste,  and  the  company  would  send  a. 
travelling  machine  to  cut,  flatten  and  bundle  the 
waste  at  stated  intervals,  and  this  miglit  then  be 
removed  to  regional  works  at  stated  intervals  for 
final  treatment.  With  regard  to  the  questions  raised 
on  Wednesday,  he  considered  there  was  too  much 
red  tape  about  sucli  points  as  the  proportion  of  waste 
tin  per  lon.OUO  inluibitants.  The  ix)int  was,  "  Are 
there  any  old  tins  from  a  town  of  100,000  inliabit^nts 
which  up  to  now  have  gone  to  the  Germans  ?  "  Mr. 
Jones  had  the  brains  and  the  money,  and  was  only 
waiting  far  the  consent  of  the  Treasury  and  the 
Ministry  of  Munitions  to  start  with  the  erection  of  the 
works  at  Southwark.  He  suggested  that  the  confer- 
ence should  a^ipoint  a  committee  of  thirty,  and  then 
tills  committee  should  appoint  a  special  supervisory 
committee  of  three  to  examine  the  methods  and  the 
))roce.sses,  and  to  I'eport  witliin  six  months  of  the  open- 
ing of  the  Southwark  works.  ^Mi.  .1  ones  would  find  the 
nroney  for  the  erection  of  the  works  and  the  plant. 
He  thought  it  was  unnecessary  for  Mr.  Jones  to  go 
into  the  question  of  the  production  of  the  waste  of 
towns  per  100,000  inhabitants.  It  did  not  matter  to 
the  local  authority  so  long  as  they  took  no  financial 
ri.sk.  It  Mr.  .Tones  got  2  cwt.  of  gold  from  a  ton  of 
sardine  tins,  so  much  the  better  for  him.  He  might 
get  some  tin  and  some  spelter,  but  the  getting  of  these 
by-]5roducts  had  nothing  to  dO'  with  anyone  but  Mr. 
Jones  and  those  financially  interested.  If  the  process 
was  a  loss,  that  was  also  a  matter  for  Mr.  Jones. 

Replying  to  Mr.  Wilkins,  Mt.  Euthen  said  he  did 
not  suggest  that  the  tins,  should  be  sorted.  All  he 
asked  was  that  the  tins  shoiuld  be  separated  from  the 
ashes  and  cabbage  leaves.  He  saw  no  reason  for 
going  into  matters  if  they  were  to  ajipoint  the  large 
connnittee  suggested.  The  suI>committee  would  see 
everything  in  the  process  and  be  sworn  to  secrecy. 

Mr.  P.  Dodd  (Wandsworth)  said  30  per  cent  of  his 
waste  was  taken  to  the  destructor,  and  the  tins  were 
thrown  out.  Mr.  Jones  came  along  and  offered  to 
deal  with  the  tins.  He  offered  a  price  greater  than 
they  got  before,  and  also  to  pay  part  of  the  cost  of 
the  t)uilding.  and  it  seemed  to  him  a  good  commer- 
cial proposition. 

Mr.  A.  E.  Collins  (Norwich)  thought  the  local  autho- 
rities would  require  to  know  what  profit  Mr.  Jones 
was  going  to  make.  They  would  object  to  an  over- 
whelminig  profit. 

Mr.  H.  G.  Whyatt  (Grimsby)  suggested  that  the 
company  should  establish  works  at  London,  Bristol, 
Manchester  and  Hull,  to  which  local  authorities 
could  send  the  tins  without  treatment. 

Mr.  E.  A.  Mills  (Lambeth)  said  they  wanted  it 
made  clear  that,  the  cost  to  the  local  authorities  of 
dealing  with  the  waste  material  was  no  more  than  at 
present. 

Mr.  J.  C.  Dawes  (ICeighley)  asked  If,  after  the  local 
authority  had  burned  the  tin  off  and  baled  them,  the 
company  could  talk  in  terms  of  paying  50s.  a  ton  for 
them  instead  of  17s.  6d. 

Mr.  A.  Harrison  (Southwark)  .s.aid  he  took  it  that 
different  authorities  would  get  different  prices,  but 
lliey  would  all  get  n]ore  than  the  Germans  paid  for 
the'  tins. 

.\lderman  Iveay  (Eastlbourne)  observed  that  his  cor- 
poration used  to  get  from  £1W  to  £300  a  year  from  the 
German  company  for  the  old  tins.  What  he  wanted 
to  know  was  what  they  were  to  get  for  them  from  the 
company,  and  if  they  thought  the  company  was  doing 
too  well  out  of  it,  then  they  were  at  liberty  to  coi)y 
the  process  themselves. 

Mr.  J.  Terry  (Nottingham)  said  his  city  would 
obtain  £1,000  for  its  tins  that  year.  Could  the  com- 
pany make  a  better  proposition  ? 

Mr.  J.  A.  Priestley  (Sheffield)  also  stated  that  his 
town  had  got  rid  of  his  tins  at  a  profit  before  and 


DrcEirBF.R  22,  1910. 


AND  CX)DNTT  BNGINEBB. 


573 


since  the  war.  iThoy  Inuned  off  the  tin  tuid  baled  the 
metal  and  sold  it.  at  oOs.  a  ton. 

-Mr.  Reginald  Biowu  (Southall  -  NO'i-wood)  pointed 
out  that  tht"  fiiot  lenuiined  Uiat.  before  tlie  war  the 
majority  of  the  tins  did  go  to  Germany.  He  moved: 
■'  Tliat  this  font'erence  records  its  opinion  tliat  there 
is  a  vast  amount  of  waste  metals  volleeted  l)y  cor- 
porations and  others  which  can,  and  ought  to  be, 
utilised  in  the  national  interest,  and  that  the  confer- 
en<'e  offers  its  undivided  em'otnagement  to  any 
British  company  to  undertake  any  necessary  jirocess 
for  the  purpose  of  such  utilisation  and  thereby 
capture  from  German  companies  a  profitable  trade." 

The  Te.^olutiou  was  seconded  and  carried. 

The  couferenoe  then  adjourned  for  lunch. 

THREE     RESOLUTIONS. 

.\\  the  resumption  of  the  proceedings  the  chairman 
took  the  sen.se  of  the  meeting  as  to  three  resohitions 
jilaced  be'fore  him.  The  first  dealt  with  the  suggested 
signing  of  a  petition  to  the  Government  Departments 
asking  them  to  allow  the  works  to  proceed.  The 
second  was  as  to  the  appointment  of  a  representa- 
tive connuittee  to  investigate  the  process;  and  the 
third  a  resolution  a[)proving  of  the  scheme  outlined 
by  Mr.  Jones,  subject  to  the  findings  of  the  com- 
mittee, and  recommending  that  the  local  authorities 
should  enter  into  agreements  with  the  company. 

At  the  request  of  Mr.  Whyatt  (.Grimsby)  the  peti- 
tions^were  i-ead.  The  first,  to  the  Treasury,  asked 
that  Mr.  Morgan  Lewis  Jones  be  permitted  to  register 
a  company,  or  companies,  in  the  United  Kingdom  for 
acquiring  wastt>  materials  which  before  the  war  were 
sold  to  Germany,  and  their  conversion  into  articles 
of  use  in  warfare  or  for  domestic  jturposes,  with  liberty 
to  rai.se  capital  for  that  purpose.  The  second  petition 
to  the  Ministry  of  Munitions  asked  for  power  to  Mr. 
Jones  to  erect  luiildings  in  Southvvark,  Wandsworth 
and  Southend-on-Sea  for  the  treatment  of  waste  metal, 
and  for  powers  to  l>e  given  to  local  authorities  to 
erect  siK'h  works  if  they  were  satisfied  with  the  re- 
sults attained  at  Southwark. 

It  was  stated,  in  reply  to  a  q\ieslion,  that  the 
Trea.'jury  would  take  care  that  no  monopoly  was 
granted. 

On  the  motion  of  Mr.  Evanson,  the  conference 
adopted  the  petitions. 

REPLIES    TO   QDESTIONS: 

ifr.  Ruthen  then  dealt  with  the  questions  put  the 
previous  day.  With  regard  to  the  c|uestion  of  what 
machinery  was  required  in  small  districts  for  cutting 
the  metal  into  strips,  he  had  dealt  with  that  in  the 
morning.  Mr.  Jaine.s  (Grays)  a.sked  the  estimated 
cost  of  labour  for  cutting  up  the  metal,  and  what 
the  company  would  jiay  for  suoli  metal.  Tlie.se  were 
questions  which  would  be  fully  answered  by  the  sub- 
committee to  Im?  appointed.  Then  they  were  asked  if 
they  could  deal  with  old  tins,  and  old  burnt  tins. 
.Ml  he  could  say  was  that  Mr.  Jones  desired  to  enter 
into  arrangements  with  the  local  authorities  for  the 
purchase  of  old  waste.  He  did  not  desire  them  to  do 
anything  except  to  collect  the  tins  and  juit  them  in 
a  depot.  The  company  would  collect  them  from  the 
tiepots.  Any  metal  jirodticts  which  passed  acci- 
dentally through  the  furnaces  would  l>e  collected. 
Mr.  Blair  asked  if  there  was  any  prospeot  of  the  com- 
pany establishing  a  depot  in  the  North  of  London, 
where  there  were  several  districts.  .\t  Wandsworth 
-Afr.  Jones  had  made  arrangements  for  the  erection 
of  the  building  on  the  site  of  their  destructor,  and  he 
had  made  arrangements  for  tins  from  other  jilaees  to 
l>e  .sent  to  be  treated  there.  If  that  oould  be  done  in 
other  places  it  would  be  an  advantage.  As  to  the 
question  from  Glasgow  as  to  the  cost  of  large  muni- 
cipalities erecting  their  own  works,  he  thought  he 
had  pointed  out  the  difficulties  of  a  local  authority 
having  their  own  works  and  manufacturing,  and  lie 
did  not  think  such  a  thing  would  be  attempted — for 
a  long  time,  at  any  rate.  He  thought  they  might  take 
it  that  the  .same  plant  could  not  deal  with  everything. 
The  cost  of  !alx)ur  in  cutting  and  baling  the  tin  per 
ton  depended  on  the  amount  of  ^scrap.  the  kind  of 
neighbourhood,  and  the  kind  of  population  from 
which  the  .scrap  was  obtained.  The  price  per  ton  to  be 
paid  was  obviously  one-for  the  special  committee  to 
go  into.  He  would  tell  them  straight  he  could  not 
give  them  costs,  and  he  was  not  going  to  try.  Mr. 
Mitchell  (Glasgow)  asked  if  Jlr.  Jones  would 
guarantee  to  pay  not  less  than  £.5  per  ton  for  the 
waste  metal.  The  point  was  that  many  municipali- 
ties had  been  throwing  this  stuff  away,  or  sold  at  a 
nominal  price.  If  this  stuff  could  be  dealt  with  satis- 
factorily in  England  why  .should  it  not  be  ?  He  could 
not   anower   the  question   as  to   what   would'  be   the 


miniumiu  [iii]iulation  where  the  .scheme  could  be 
carried  out  in  all  its  branches  to  be  commercially 
sound.  .\s  to  partially  rusted  tins,  all  metal  would 
be  taken,  but  the  more  tin  on  it  the  better  for  Mr. 
Jones.  Mr.  Jones  was  perfectly  willing  to  negotiate 
with  any  large  corporation  for  ;uxiuiring  the  rights 
for  a  lump  sum  instead  of  thei  payment  of  royalties. 
They  could  deal  with  bruised  tins  if  they  were  not 
too  bad.  They  liad  a  process  of  de-tinning  similar  to 
that  of  the  Germans.  iCominig  to  the  question  o-f  Mr. 
Bicknell,  Mr.  Ruthen  said  theanswer  to  No.  1  depended 
on  the  class  of  neighbourhood  and  population.  He 
knew  a  tow-n  where  there  was  100  tons  per  100,000 
liopulation,  and  another  where  there  was  200  tons. 
In  reply  to  (2),  it  depended,  again,  on  the  neighbour- 
hood and  the  arrajigements  the  company  could  make 
with  the  local  authorities ;  also  upon  the  proportion 
of  enamelled  and  galvanised  goods,  &c.  The  third 
question  ought  not  to  have  been  asked.  The  answer 
to  (4)  depended  entirely  on  the  proportion  of  the  par- 
ticular articles  in  the  aggregate ;  as  no  minimum 
quantity  was  given  in  answer  to  (2)  no  answer  could 
be  supplied  to  question  (5). 

Mr.  Bicknell  said  that  answer  was  most  unsatis- 
factory. Everyone  wanted  to  see  where  they  were. 
It  did  not  affect  large  towns  like  Glasgow  and 
Birmingham,  but  it  did  affect  small  towns. 

I\Ir.  Rutlieu  said  the  answer  to  (6)  would  depend 
on  the  .size  of  the  building  and  plant,  and  on  the 
neighbourhood  where  the  building  w'as,  and  the 
aiiKuint  of  material  collected  in  the  neighbourhood. 
He  said  that  was  a  isound  answer.  With  regard  to 
(7)  neither  he  nor  Mr.  Jones  had  suggested  that  any 
ini'blic  authority  should  treat  any  of  the  metals.  If 
Mr.  Jones  conveyed  the  idea  that  they  should,  he 
did  not  intend  to  do  so.  What  the  Southwark  Cor- 
poration 'undertook  to  do  was  to  indicate  a  site  near 
its  destructor  where  they  would  be  willing  for  a 
building  to  be  erected,  and  to  enter  into  arrangements 
with  the  company  whereby  the  company  purchased 
all  the  .scrap  tin  and  metal  just  as  it  canve  out  of  the 
dustbin.  Tlie  corporation  did  not  do  more  than  that. 
If  Mr.  Jones  gave  any  other  idea  it  was  a  mistake. 

Mr.  Blair  (St.  Pancras)  .s,aid  that  Mr.  Jones  handled 
the  little  bales  of  metal  when  he  was  .speaking,  and 
he  said  that  was  tlu'  form  in  which  he  wanted  the 
tins.  He  also  said  the  company  would  supply  the 
machinery  for  cutting  it  up  at  an  aiiproximate  cost 
of  £50.  which  could  be  taken  out  of  the  value  of  the 
metal  supplied  to  the  company. 

Mr.  Ruthen  said  he  dealt  with  the  matter  in  the 
morning  when  he  suggested  that  machines  could  be 
rented  to  local  authorities,  and  the  price  per  ton  for 
the  material  could  be  the  original  pre-war  price,  plus 
a  profit,  and  plus  the  C03t  of  passing  the  materials 
through  the  various ,  preliminary  processes.  Pro- 
ceeding to  deal  with  Mr.  Bicknell's  questions,  Mr. 
Ruthen  said  that  (8)  was  an  impertinence,  and  as  to 
(9)  they  might  as  well  ask  Mr.  Jones  to  give  full  par- 
ticulars of  his  secret  process. 

Mr.  Terry  (Nottingham)  then  moved;  "That  this 
conference  agrees  that  the  proposition  outlined  on 
behalf  of  Mr.  Jones  is  approved  of,  subject  to  the 
final  report  of  the  Special  Supervisory  Committee  of 
five  appointed  by  this  conference,  and  will,  on  a 
favourable  report  by  such  committee,  recommend  the 
local  authorities  represented  to  enter  into  an  agree- 
ment with  Mr.  Jones  on  the  lines  indicated  for  the 
imrchase  of  (heir  waste  materials  for  a  term  of  years 
and  from  year  to  year  until  determined  by  notice  to 
be  fixed." 
The  resolution  was  carried. 

Mr.  E.  R.  Capon  (Ep.som)  proposed  :  "  That  thirty 
members  'of  this  conference  be  appointed  as  a  com- 
mittee to  select  a  special  supervisory  committee  of 
five  to  arrange  for  and  supervise  j\Ir.  Jones's 
demonstration,  and  to  negotiate  terms  witli  him,  and 
rejiort  to  those  represented  at  the  conference." 
The  motion  was  carried. 

On  the  motion  of  Mr. 'Morton  (Southwark),  it  was 
decided  that  the  nomination  of  the  tliirty  members 
of  the  committee  l>e  confined  to  those  attending  the 
conference. 

The  meeting  then  proceeded  to  nominate  delegates 
for  the  committee. 

CONCLUDING     SITTING. 

Mr.  P.  Dodd.  the  borough  Miginf.-r  of  Wandsworth, 
presided  at  the  ('uiichiding  sitting  of  the  confei-ence  on 
Friday,  the  ajipointed  chairman,  Mr.  A.  D.  Dawnay, 
J.P.,  the  mayor  of  that  borough,  being  unable  to  be 
present  owing  to  illness.  .4t  the  outset  Mr.  Dodd  read 
the  following  telegram  from  Mr.  Dawnay,  the  con- 
cluding portions  of  which  were  received  with  applause  ; 
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"  Am  confined  to  bed  some  days.;  severe  cold.  Much 
grieved  and  disappointed  unable  attend  coiileience 
uTid  you  inconvenienced  to  choose  another  chairman. 
Am  thoroughly  convinced  your  scheme  great  future  if 
energetically  started.  Sincerely  hope  works  set  up 
promptly  wherever  needful,  strongly  supported  by 
municipal  and  county  autliorities  all  over  countiy. 
De-timiing  must,  never  again  be  a  foreign  monopoly. 
All  must  wake  uji  and  get  systematically  to  work  oi- 
our  oidy  op])ortuiiity  will  for  ever  be  lost.  Not  de- 
tinning  only,  but  a  score  other  import.ant  industries 
we  have  IH  sli]>  out  of  our  hands  by  apathetii-  uflcr 
indifference.  Such  a  conference  of  eminently 
influential  representatives  should  not  disperse  without 
calling  upon  the  (iovernment  in  the  strongest  possible 
terms  to  carry  out  forthwith  the"  conditions  of  the 
Pai'is  conference  of  .\llies  last  dune,  which  have  been 
shamefully  neglected  ever  since.  I  pray  yon  to  read 
this  to  the  meeting.     May  it  be  most  enthusiastic." 

ARRANGEMENTS  AT  WANDSWORTH. 

Proceetling  to  address  the  delegates,  the  chairman 
said  he  was  sui-<'  lliey  all  sympathised  with  tlie  Maycvr 
of  Wandsworth  at  his  inability  to'  be  present,  for  Mr. 
Uawnay  liad  taken  a  deep  interest  in  this  question, 
especially  siiu-c  the  De-Tinning  Company  had  entered 
into  a  contract  with  the  borough  council.  If  the  mayor 
had  been  ])reseiit  he  would  have  told  them  that  the 
Wandsworth  Borough  Council  had  adopted  the  pro- 
jiiisition  of  the  comjjany  not  only  tni  economic  grounds 
but  also  on  the  grounds  of  patriotism.  At  the  meet- 
ing on  the  previous  day  a  question  was  asked  as  to 
how  far  local  authorities  were  to  deal  with  the  tins 
before  handing  them  over  to  the  company.  In  Wands- 
worth the  arrangements  they  had  made  with  the  com- 
pany were  somewhat  diffei'ent  to  those  with  the  South-- 
wark  and  Snuthend  councils.  In.  Wandsworth  the 
tins  would  be  brought  to  the  council's  dej^ot  adjoining 
the  destroyer;  the  company  would  then  erect  a  build- 
ing on  a  site  which  was  now  partly  occujiied  by  tin/ 
tins,  and  they  would  provide  the  machinery  and  the 
labour  for  taking  the  tins  to  and  dealing  with  them 
in  the  building.  At  Southwark  and  Southend  tlie 
labour  was  to  be  ]irovidi.>d  by  the  local  authorities. 
The  company  would  pay  his  council  j^rices,  which  were 
veiy  much  above  pre-war  jnices,  for  the  tins,  and  the. 
council  would  also  particijiate  in  the  nett  jjrofits  made 
in  dealing  with  the  tins  inside  the  building  on  their, 
ground.  Another  question  was  asked  as  to  what  was' 
the  proportion  of  the  various  kinds  of  tiivs.  He  could! 
only  give  them  the  Wandswortii  expeiience,  and  there 
they  collected  about  50  per  I'ent  of  hi  iglil  ^va'^t^■  I  ins. 
20  per  cent  of  light  scrap  galvanised  iron,  and  .'iO  jki 
cent  of  enamelled  iron  and  burnt  tiii^. 

In  reply  to  questions,  the  chai)i]i:i  n  mimI  llial  at 
pre.sent  they  had  got  about, 150  l(al^  nl  old  tins  in 
stock.  As  soon  as  the  company  could  get  tlie  consent 
i_)f  the  jNIinister  of  Munitions  tliey  would  proceed  with 
the  buildings.  The  arrangement  with  the  company  wa^ 
for  a  pei-iod  of  fourteen  years. 

A  delegate  enquired  whether  the  company  intended 
to  confine  its  attention  to  municipalities,  ur  whether 
they  would  collect  from  large  manufacturing  firms 
as  well. 

Mr.  C.  T.  Kuthen  (Swansea)  said  it  wa^  tlu'  iiilcn- 
t  ion  of  the  comjiany  to  jjurchase  scrap-tin  from  ^f.uirfs 
outside  the  municipalities. 

Mr.  C.  H.  Croxford  (Wood  Green)  iJointed  out  that 
some  of  the  smaller  authorities  on  the  outskirts  of 
London  collected  only  about  50  or  (iO  tons  of  old  tins 
a  year,  and  if  those  tins  had  to  be  sent  to  Southwark 
or  Wandsworth  he  was  afi-aid  the  carriage  would  be 
jirohibitive. 

The  chairman  said  he  took  it  that  the  i^rices  for 
the  tins  would  vary  in  different  localities,  and  it  might 
jiay  the  comjiany  to  give  a  pri<'e  which  would  also 
cover  the  cost  of  carriage-  and  still  leave  the  company 
a  ])rofit. 

Mr.  KutJu-n  remarked  thai  he  was  given  to  under- 
stand that  the  idea  of  the  company,  was  to  adojil  a 
system  of  ceiitralisation  for  collection. 

HAMPSTEAD    DELEGATE'S    APPROVAL    OF    SCHEME. 

The  Mayor  of  Hampstead  said  that  after  the 
explanations  that  had  been  given  by  the  chairman  and 
Mr.  Ruthen  he  would  have  much  pleasure  in  putting 
the  company's  suggestion  before  his  council.  The  pro- 
j)Osals  weiv,  in  his  opinion,  very  desirable  on  patriotic 
grounds,  and  they  were  very  workable. 

Mr.  E.  A.  Mills  (Lambeth)  asked,  supposing 
they  adopte<l  the  company's  scheme,  and  it  turned 
out  that  it  cost  tlieni  more  to  deal  with  the  balance 
of  tile  refuse;  aft<-r  the  tins  had  been  taken  away,  who 
was  going  to   iviniburse   the   ratepayeis? 


The  chaii'inau  answered  the  question  by  telling  Mr. 
Mdls  wlial  they  proposed  to  do  in  Wandsworth.  At 
jjresent,  he  said,  70  per  cejit  of  their  house  refuse  was 
collected  by  c07it  ractors,  and  they  took  all  the  tin. 
That  contract  expired  next  Mai-ch.  He  had  arranged 
for  a  new  contract,  under  which  the  contractors  would 
bring  (he  tins  to  the  council's  depot  at  Tooting,  and 
lu-  had  fixed  a  price  per  ton  for  the  work. 

<  >ii  the  (]uesliim  of  the  price  which  the  comjiany 
would  |>ay  for  the  tins.  Mr.  Kuthen,  while  declining  to 
commit  hirn.self  definitely,  said  that  25s.  per  Uni  would 
lie  the  minimum  price,  .speaking  broadly.  Of  course, 
I  lie  condition  of  the  stuff,  the  total  weight,  and  the 
aioa  from  which  the  tins  came. would  lie  matters  that 
woulij    (-(unc    into   the   calculation. 

loMMITTKi:     Al'l'llIN  rKll. 

C.nsiderable  discussi.in  I., ok  (dace  relative  to  the 
.■i|i|ioiiit  ment  of  a  coiuniitU(.  of  thirty  delegittes,  who 
wei<'  to  select  five  of  their  number  to  supen'ise  tJie 
demonstration  of  the  process  which  Mr.  Morgan  Jones,  ■ 
I  lie  promoter  of  tlie  company,  is  to  give.  'The  Mayor 
of  Hanijistead  wished  to  make  it  an  instruction  to  the 
roniMiitl*-e  that  the  sub-committ*x)  should  liave  at 
Itast  one  engineer,  one  business  man,  and  one  account- 
am.  on  it.  Other  delegates  suggested  that  Scotland 
should  be_  represented,  and  it  was  also  urged  that  the 
sub-committee  would  not  be  complete  without  having 
a  borough  surveyor.  Eventually  it  was  a.greetl  to 
leave  the  matter  entirely  in  the  hands  of  the  com- 
mittee, and  the  fidlowing  five  gentlemen  were  elected: 
Aldermaii  .1.  Wilkins  (Finsbiiry),  as  representing  the 
coMiiiiercial  interests  ;  Aldeniiau  ¥,.  A.  (.)'Bryen  (Mayor 
of  liampstead)  and  Baillie  jMitchell  (dlasgow),  repre- 
senting the  local  authorities;  Mr.  A.  E.  Collins 
(Norwich),  lepresenting  lo(^al  authorities'  officials ;  and 
Mr.  J.  A.-  Priestley  (Sheffield),  representing  the 
cleansing  superintendent.s.  .  This  sub-committee  will 
n-]iort  in  due  course  to  the  committee  on  their  impres- 
sions of  the  demonstration — which  we  undei'stand  will 
lie  anangetl  at  an  early  date. 

APPEAL    FOB   GOVEK.N.MENT    ACTION. 

Before  the  conference  closed  the  following  lesolution, 
jiroposed  by  Mr.  Kuthen,  and  seconded  by  Councillor 
.1.  Plumridge  (Wandswoilh),  was  carried  unaiumously  : 
■'  That  this  conference  calls  upon  the  Government  to 
take  action  as  soon  as  ever  possible  upon  the  lines  laid 
down  by  the  Pai'is  Coirference  of  June  last,  so  that 
means  may  be  taken  early  to  prevent  ini'oads  into 
Bi-itish  trade  and  trades  of  the  Allies  by  enemy 
(duntri<'s  and  agents,  ]iarticularly  Gemian." 

At  the  luncheon  which  followed,  Mr.  Kutheji  said 
•Mr.  .lones  had  asked  him  to  thank  the  delegates  for 
their  attiiidance,  and  to  say  that  he  hoped  he  had 
given  all  till-  infonuation  which  could  reasonably  be 
asked  for. 

Alderman  O'Bryeii  proposed  a  vote  of  thanks  to  Mr. 
JiMies  for  the  trouble  he  had  taken  in  bringing  the 
process  before  the  munici[)al  authorities,  and  for  the 
liospitality  he  had  extended  to  the  delegates.  Amid 
clu-ers,  Jlr.  O'Bryen  remarked  that  he  hoped  Mr. 
.Jiuies  would  be  able  to  carry  the  company  through  to 
as  successful  an  issue  as  the  counti-y  believed  his 
fellow'-count  rymaii,  Jlr.  IJoyd  George,  W'ould  cany 
through  the  war. 

The  vote  was  carried  with  enthusiasm. 

On  the  iiropositioii  of  !Mr.  J.  C.  Dawes  (Keigliley), 
thanks  were  accorded  to  Mr.  Ruthen  for 'his  answers 
ami  explanations  of  the  scheme  at  the  meeting  on  the 
juevious  day. 

In  acknowledging  the  vote,  Mr.  Ruthen  asked  the 
delegates  on  their  return  home  to  communicate  the 
result  of  the  conference  to  their  various  authorities, 
and  if  possible  to  get  them  to  communicate  officially 
with  the  IMinistry  of  Blunitions  and  the  Treasuiy  as 
to  the  advisability  of  allowing  the  company  to  jirove 
the  value  of  its  jirocess  in  capturing  German  trade. 

A  cordial  \ote  of  thaidis  was  tendered  to  ISIr.  Dodd 
fin-  the  able  way  in  which  he  had  filled  th^  place  of 
the  Jfa\or  of  Wandsworth,  and  the  conference  closed 
with  the  National   Anthem. 


Snow-free  Footpaths  in  Manchester. — The  superin- 
tendent of  the  Maiiehester  Corporation  cleansing 
departmtmt  states  that  there  has  been  a  niost  willing 
response  to  the  appeal  .that  occupiers  should  sweep 
the  snow  into  the  '.roadway  from  the  footpath  in  front 
of  their  premises,  so  that  it  will  drain  away.  This  is 
all  the  more  gratifying  when  it  is  remembered  that 
tlie  superintendent  usually  is  abh'  to  engage  1,5UU 
men  to  ulear  away  the  snow,  and  that  on  Tuesda\- 
only  sixty  men  presented  theiir-^elves  for  the  work. 
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Institution  of  Water  Engineers. 

WINTER   GENERAL   MEETING   IN   LONDON. 

(Cottclusloa.) 


In  our  issue  of  last,  \vi\ok  we  roproduc-ol  Iho  two 
papers.  'The  Cros«!  Hill  Covered  Service  Reservoir 
for  the  Birkenhead  Coriuiration,"  by  W.  .1.  E.  Binnie, 
M.iNST.c.E..  B.A.(c.\NTAiO,  uiul  "The  Katiug  of  Water- 
work.*."  l)v  Charles  Clifti.iK  p.a.s.i..  which  were  pre- 
sented ill  the  course  ol'  tlie  recent  winter  general 
MK-etin.;:  ot  the  In.stit\itii>n  of  Water  Engineers.  We 
reiHirted  also  in  part  tin-  ilison.ssimi  on  Mr.  Binnie's 
pnp.-r  on    th,. 

CROSS    HILL   COVERED    SERVICE    RESERVOIR. 

Other  .speethes  were  as  follow:  — 
Mr.  F.  J.  Dixo.v  (.\sii(oii-under-Lvne)  >ai.l  li<'  wnulU 
like   lo  ask   Mr.    Binnio  one  question,    and   that,  was 
why   lie  did   not   divide  the  reservoir   into   (wo   by   a 
wail  for  the  i)urpose  of  giving  facilities  for  cleaning. 

Jtr.  EnwARDS  (Leict-sier)  said  he  would  lik<-  to  know 
from  Mr.  Binnie  whether  ho  stuck  to  the  old  method 
of  measuring  cement  by  volume  instead  of  by  weight. 
Hf  would  also  like  to  kiiow  the  initial  set  uf  the  cement 
UM-d.  and  whether  In-  found  any  difference  in  the 
hardening  qualities  of  concrete  between  tliat  which 
lame  from  the  old  kiln  and  the  new  one.  H<'  also 
wished  to  kni>w  if  he  could  strike  the  centres  of  the 
arches  any  quicker  wiiii  the  old  kilii  lh,iii  with  the 
new. 

The  Chairman-  remarked  lluil  lhe\  had  had  a  long 
and  very  interesting  discussion.  H<-  joined  with  tlio 
other  members  in  congvatulating  Mr.  Binnie  on  the 
design,  the  result,  and  the  cost  of  his  work.  With 
regard  to  the  cost  it  was  interesting  to  hear  from  Mr. 
Baker  that  it  had  come  out  at  something  like  .C2,o0() 
|H'r  l,0(tO.O(MI  gallons.  The  only  question  he  would 
like  to  ask  was,  What  would  hav«?  be<'n  the  cost  if 
there  had  not  been  any  war?  It  had  already  come 
out  at  less  than  the  contract  price. 

Mr.  BiNMi;,  replying  on  llui  discusMoTi,  saiil  that 
first  of  all  he  had  tn  thank  tliem  vejy  nuich  indee<l 
for  tho  way  in  which  they  had  received  the  paper. 
Answering  tho  chairman's  ipiestion  first,  the  cost  that 
Mr.  Baker  had  juijl  given  them  was  the  actual  cost 
based  on  tlie  contract,  assuming  no  war.  They  had 
no  knowledge  that  they  might  not  be  faced  with 
claims  on  account  of  the  war — Mr.  Bakor's  figures  were 
th«*  actual  cost  basi-d  on  certificates  up  to  date.  Ho 
had  to  thank  Mr.  Priestley  very  much  for  his  remarks, 
but,  as  lie  was  dealing  with  the  queslicjn  of  costs,  per- 
haps it  would  be  well  if  ho  rej)li<-d  to  the  other 
questions  on  that  point.  Jlr.  Roberts  wanted  to  know 
whether  ho  had  obtainetl  Jiis  information  as  li>  llw 
cost  of  s»'rvicf  reservoirs  in  London  from  Mv.  Morris' 
])aper.  The  answer  was  in  the  negative.  The  Birken- 
head Corporation  wanted  to  get  some  figure--,  and  they 
were  supplie<l  by  ."Mr.  Bryan,  and  included  service 
reservoirs  up  to  If), (KK), 1)00  gallons  cajiacity,  so  lu'  was 
not  dealing  with  only  small  re.servoirs.  Perhaps  it  would 
be  as  well  if  ho  also  dealt  at  that  point  with  tho  cost 
of  construitioii.  It  was  a  fact  that  by  covering  tlu> 
resiivoir  they  did  not  inaki-  it  cost  any  more.  He  tried 
to  make  that,  clear  iu  the  paper.  They  had  now  got  a 
roof  to  take  the  thrust  of  the  side  wall,  which  would 
have  had  to  have  been  about  10  ft.  thick  at  the  base 
instead  of  being  2  ft.  8  in.  thick  if  they  had  no  roof  on 
top  to  take  the  thrust.  Therefore  it  did  not  follow 
that  there  was  any  extravagance  what<ver  in  covering 
a  service  reservoir  if  it  was  proiierly  desigiKHl.  With 
regard  to  the  question  of 

AQUATIC   CItOWTHS, 

he  lould  only  speak  from  experience — that  was  the 
Heaton  service  reservoir  belonging  to  the  Bradford  Cor- 
poration. For  many  years  there  was  never  the  slightest 
trouble,  and  then  it  was  filled  with  filtert'd  water,  and 
immedjat<>ly  the  growths  came.  After  that,  e.xperi- 
ence  his  firm  was  not  going  to  run  the  risk  of  it  again 
— anyhow  at  Birkenhead — as  they  were  going  to  stoi-e 
filtered  water.  It  must  also  be  remembered  that  the 
water  had  to  be  stored  for  long  pei-iods  of  time.  Per- 
haps Mr.  Priestley  was  speaking  of  scivice  reservoirs 
in  which  they  run  tho  wat.^^  in  and  out.  The  reser- 
voir was  to  be  used  as  a  stand-by  reservoir  in  case 
of  i  break  in  the  aqueduct.     Whatever  tendelicy  there 


was  for  the  growth  of  lluise  things  was  intensified 
because  the  water  jiiight  be  left  for  a  long  time  in 
the  reservoir.  As  lo  the  sand  used  in  the  work  which 
]\[r.  Priestley  said  was  not  siliceous,  as  a  matter  of 
fact  it  was  pure  silica.  There  was  hardly  a  trace  of 
anything  else  in  it  exci'pt  iiure  silica;  it  was  exceed- 
ingly finenmd  sharp  it  looked  at  through  a  micro- 
scope. They  did  not  .'Nclude  the  finer  particles  which 
came  from  the  crusher,  and  therefore  a  lot  looked  like 
flour,  but  if  they  lookeil  at  it  under  the  microscope  it 
was  beautifully  "sharp,  and  it  made  a  stronger  mortar 
than  what  they  got  with  l.,eighton  Buzzard  sand, 
lie  had  not  got  the  figures  in  the  paper,  but  ho  thought 
it  would  add  to  its  interest  if  he  had  given  the  com- 
parative tests  showing  what  they  got  with  standard 
sand  and  what  they  got  with  the  sand  that  Mr. 
Priestley  was  criticising.  As  he  had  said,  however, 
I  hey  got  better  results  with  that  particular  sand.  Ho 
would  put  those  figures  in.  Mr.  Priestley  asked  what 
they  did  in  regard  to  connecting  th(>.  concrete  on  the 
floor.  He  would  point,  out  it  was  not  a  question  of 
waUirtightness  ;  the  floor  was  merely  the  covering  on 
which  rested  the  asphalt.  There,  was  no  water  what- 
ever below  the  floor.  The  thickness  of  the  floor  was 
immaterial— it  Wiis  simply  to  put  the  asphalt  on— it 
was  tile  asphalt  tlu'V  relied  on  for  wal-erl  ightness.  As 
to  I  he 

VKNTILATIO.V, 

lie  coiiia  only  say  tliat  his  firm  had  constructed  a  reser- 
\  oir  with  no  further  ventilation  than  they  had  ])rovided 
in  the  jiresent  one,  and  they  had  never  had  thi^  slightest 
trouble.     Ho  had  seen- reservoirs  containing  a  lot  of 
ventilating  pipes,  and  birds  went  and  built  their  nests 
in  them.     They  thought,  that   they  had  given  a  suffi- 
cient number  of  holes",  and  he  did  not  anticipate  that 
they   would   have  the   slightest   trouble   in   regard   to 
ventilation.       Ho    thanked    Mr.    Silcock    very    much 
indeed  for  his  kind  remarks,  and   also  Mr.   Lowcock. 
With     regard    to    the    iiispecticju     of     the   works     by 
specialists  referred'to  by  Mr.'  Ash(<in  Hill,  the  Birken- 
head Corporation  never  raised   tlie  slightest  ob.iectioii 
t.o  having  anybody,  in  for  testing  anything.     They  took 
care  that  they  had  specialists  in  for  testing  everytJiing 
right     through  tlie  job,   and    they   never  had  a  single 
word  of  complaint,  from  their  clients  about  it..    As  to 
thi«  size  of  Birkenliead,  he  forgot  the  exact  population  ; 
it  was  a  county  borough.      He  believed  it.  was  about 
];50,l)()l)  or  140,'0(X);  it  was  going  very   rapidly  ahead, 
and  he  thought  it  wonld  bo  a  big  place.     He  did  not 
know  about  the  tower — he  did  not  know  liow  the  water 
engjineer  intended  to*  work  tliat.     When  ho  waJited  to 
fill    the  tower  he  had  a  by-jiass  to  llio  reservoir,  but 
he    did    not   know   how  he    intended    to    do  it.       As 
to  the  usual  resei-voir  design  being  circular,  no  doubt 
it  was  cheaper  if  they  were  going  to  have  a  reservoir 
ot  a  certain  diameter,  but  when  they  began  lo  increase 
the  diameter  beyond  a  certain  amount  it  did  not  help 
one,   because    one  would    get    too    great    a    crushing 
strain  thrown   upon   the  arch,   and  it  got  beyond  tho 
limit   at   which   it   was  economical     to   use   a    cicular 
design.     They  had   to  design  a  rest^rvoir  to  take  the 
thrust  of   the   seri<!s   of   horizontal   ai'ches  into  which 
they  split  it  u|),  and  that  was  why  the  ordinary  circular 
design  was  departed  from.     Mr.  Roberts  spoke  about 
having  too  large  a  rewrvoir;  he  thought  he  was  going 
to  end  11])  his  remarks  by  saying  they  had  too  small 
a  one.       He   (Mr.    Binnie)   had   always   been   nervous 
about  that  very  point.     They  had  4  miles  of  pipe  laid 
across  a   marsh,   wliii-h,  was  liable  to   be  submerged, 
and  he  had  always  wondered  whether  they  had  been 
quite  on  the  safe  side ;  they  would  certaiiily  not  care 
to  see  it  any  less.     As  to  the  division  wall,  there  was 
a  pair  of  reservoirs  in  the  design,   so  that  one  could 
be  used  while  the  other  was  e.m]it.y.     -The  other  reser- 
voir would  be  coming  along  shortly  to  take  the  other 
half  of  the  watx'.r.     .\--  lo  iln-  i|uestion  of  the  cement 
which  Mr.  Edwards  li.id   ivIVi  red  to,  he  did  not  know 
that   he   had     any   nlixrvat  ions   at    the  moment  that 
windd  be  helpful,  but  he  would  get  some  information 
on   the  ])oiiil.  from    Mr.  Baker  as  to  whether  he  had 
noticed    any   difference    iu    the  time  ot   striking    the 
centres  with  different  classes  of  cement. 
Mr.  Edwards:  What  about  the  volume? 
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Mr.  BiNNiE  said  he  could  look  that  up,  but  he  could 
not  give  them  any  infonnation  then. 

yh:  Charles  Clifton,  r..A..R.T.,  then  read  his  paper  on 

THE     RATING     OF     WATERWORKS 

— extracts  from  whirli  were  given  in  our  issue  of  last 
week. 

Mr.  F.  J.  Dixon  (Ashton-under-Lyne)  said  he  wished 
to  be  the  first  member  to  thank  Mr.  Clifton  for  his 
paper,  because  some  time  ago  he  made  overtures  to 
that  gentleman,  and  suggested  that  if  he  would  under- 
take the  preparation  of  a  jiaper  on  the  import-ant  sub- 
ject of  the  rating  of  waterworks  it  might  perhaps  be 
useful  to  the  members  of  the  institution.  The  reason 
he  approached  Mr.  Clifton  was  because  he  had  had  the 
pleasure  of  his  association  during  the  i>as1  two  years 
in  connection  with  tli.-  r.iliiiL;  <.f  tlif  wiiUiwniks  under- 
taking which  hr  (Mr.  DiXMii)  lia.l  lie-  ph-asuve  uf 
administering,  lie  I'.. mi. I  lliat  the  iiiaj..nty  nf  engi- 
neers who  had  tlie  adiiiiiustvalion  of  tliese  works  too 
often  left  the  question  entirely  to  tlie  financial  staff. 
That,  in  his  opinion,  was  a  mistake,  as  he  considered 
that  tlie  engineer  and  the  manager  should  be  the 
officials  to  go  into  the  question  of  the  correctness  of 
assessment.  Referring  especially  to  the  rating  of  the 
waterworks  with  whicli  he  was  connected,  there  were 
two  very  important  points  that  arose  when  they  were 
negotiating  with  the  rating  authorities  to  which  he 
would  like  to  refer.     One  was  tlie  question  of 

WORKS    BUILT    IN    EXCESS    OF    PRESENT    KEQUIREMENTS, 

and  the  other  was  the  capital  value  versus  the  effective 
value  of  the  undertaking.  In  the  case  which  he  was 
anxious  to  review,  under  the  Parliamentary  Statutes 
the  authority  to  which  he  was  referring  was  called 
upon  to  construct  certain  works  so  as  to  retain  their 
rights.  Those  works  were  constructed  at  a  cost  of 
£1.50,000.  It  was  part  of  a  scheme  in  that  particular 
valley  whicli  cost  £500,000.  Upon  the  completion  of 
the  works  the  rating  authority  saw  their  opportunity 
to  increase  the  rateable  value.  They  did  so,  with  the 
result  that  at  first  they  i-ated*  the  £150,000  works  on 
the  total  capital  value,  despite  the  fact  that  the  autho- 
rity, who  were  the  owners  of  the  woi-ks,  did  not  derive 
a  penny  of  increased  revenue.  He  (the  speaker)  con- 
tended that  such  works,  which  were  built  in  excess 
of  the  present  requirements,  should  be  treated  as 
empty  property  for  rating,  the  same  a^  .  uijity  houses. 
The  rating  authority,  however,  did  imi  lak.  iliat  view. 
However,  they  were  able  to  convine<'  lie  rating  autho- 
rity that  they  would  not  use  tlu'  works  for  a  con- 
siderable time,  and  they  to  a  rirtain  extent  relieved 
them  of  the  somewhat  heavy  burden  of  lia.ying  tlie  full 
charges  on  the  capital  value.  In  connection  with  the 
effective  value  of  works,  as  Mr.  Clifton  had  pointed 
out,  taking  a  percentage  on  the  capital  value  was  a 
vei-y  unfair  method.  The  rating  authority  he  (Mr. 
Dixon)  was  referring  to  did  in  tlie  original  case  take 
the  whole  capital  value  of  the  works,  and  the  result 
was  that  the  capital  value  was  .far  in  excess  of  the 
effective  value,  as  the  construction  of  three  reservoirs 
in  the  Pennine  Chain,  which  was  included,  was  very 
costly  in  carrying  out  the  drainage  works.  In  addi- 
tion to  that,  the  water  authority  was  saddled  with 
excessive  works  to  meet  compensation  water  require- 
ments, and  the  diversion  of  a  river,  so  as  to  comply 
with  the  conditions  laid  down  under  Parliamentary 
Acts  for  the  protection  of  riparian  Owners.  The  com- 
pensation works  were  built  for  the  benefit  of  the 
general  public,  and  not  for  the  benefit  of  the  water 
authority  in  any  way  whatever,  and  he  contended  that 
the  rating  authorities  could,  for  the  assistance  of  the 
water  authority,  treat  them  for  the  poor  rate  on  similar 
lines  to  the  way  in  whicli  they  were  ti'eated  in  regard 
to  the  district  rate  for  land  covered  with  water — that 
was  one-fourth  of  the  annual  value.  That  would  give 
a  certain  amount  of  relief,  and  was  justified  under  the 
circumstances.     With  regard  to  the  question  of 

STATUTOEY   DEDUCTIONS, 

the  great  point  in  dealing  with  that  matter  was  the  life 
of  the  works.  He  thought  that  the  life  of  any  work 
should  really  be  based  on  the  assumed  period  of  its 
utility,  and  not  on  the  period  of  life  at  the  time  the 
valuation  was  made.  That,  in  his  opinion,  was  the 
fairest  way  to  take  the  life  of  any  machinery.  As  they 
could  readily  underst-and,  in  a  new  works  where  they 
had  a  loan  of  thirty  years,  and  tliey  had  only  another 
ten  years  to  go,  it  was  unfair  to  take  that  life  when 
the  lite  of  machinery  might  be  thirty  years.  With 
regard  to  land  covered  by  water,  he  would  like  to  ask 
the  author  whether  they  should  include  catch-waters, 
as  a  good  many  gravitation  schemes  were  supplied  with 


catch-waters  to  drain  waters  from  different  districts 
into  impounding  resei'voirs.  Then,  again,  what  about 
the  tunnels  wliich  conveyed  the  water  from  the  reser- 
%oirs  to  the  towns?  Surely  those- two  items  should  be 
included  as  land  covered  with  water,  and  get  the 
benefit  under  the  district  rate. 

Mv.  D.  DiNwiDDY  (London)  remarked  that,  as  the 
author  of  the  paper  which  was  read  four  years  ago, 
and  to  which  Mr.  Clifton  referred,  he  would  like  to 
say  a  few  words.  Before  saying  anything  relative  to 
the  paper,  lie  would  like  to  say  how  greatly  he  appre- 
ciated the  honour  they  had  confened  upon  him  by 
electing  him  an  associat.e  of  the  institution.  In  a 
water  company,  where  the  principal  item  of  the. 
('\|H.n(liture  for  a  water  undertaking  was,  of  course, 
lie-  lapital  charges,  and  next  to  that  yates,  no  apology 
was  lie.  (led  for  again  referring  to  that  very  im])ortant 
it. 'HI  111  th.'ir  lialaii.-.'-sli.H'ts.  '  As  ..n.'  of  tl'i.'  law  l.irds 
ha.l  said  III  til.'  Ch.  lis. 'V  .'asc  agaiiisl  tlir  ,M.'I  r.^imlitan 
Water  Board,  tlie  rating  of  water  undertakings  led  to 
a  good  deal  of  fallacy,  and  fallacies  flourished  in  the 
region  of  fancy.  There  was  really  no  need  for  fallacies 
in  the  matter  so  long  as  they  had  got  a  reasonable 
man  acting  for  the  local  authority  and  for  the  water 
undertaking.  He  thought  it  might  be  useful  to 
refer  to 

THE  CHEETSEY  CASE. 

In  that  case  it  was  decided  that  the  intake  from  the 
liiver  Thames,  which  took  in  about  200,000,000  gallons 
a  day,  was  not  to  be  taken  into  account  in  adding  to 
the  rateable  value  of  the  works.  The  local  authority 
took  the  total  cost  of  the  land  and  buildings,  and  took 
a  jiereentage  upon  the  land  and  5  per  cent  upon  the 
buildings.  In  addition  the  local  authority  sought  to 
add  a  substantial  sum  of  money  for  enhanced  value 
over  and  above  the  percentage  of  cost  for  the  value  of 
the  water  taken  into  the  resei-voir.  The  House  of 
Lords  unanimously  decided  that  that  was  not  a  per- 
missible addition.  Another  point  whicli  arose,  and 
upon  which  the  House  of  Lords  gave  a  decision,  was  a 
confinnation  of  the  authority's  assessment  and  of  the 
Quarter  Sessions'  decision  that  the  value  should  be 
4  per  cent  upon  the  cost  of  the  land  and  5  per  cent 
upon  the  cost  of  the  buildings,  allowing  nothing  for 
excessive  requirements  or  excessive  foundations  or 
obsolescence.  He  (Mr.  Diiiwiddy)  suggested  there  was 
no  reason  to  doubt  that  that  decision  was  right  in  that 
case,  but  it  did  not  at  all  follow — and  he  did  not 
think  it  was  anything  against  what  Mr.  Clifton  said 
ill  his  paper — that  obsolescence  and  excessive  require- 
ments should  not  be  deducted  from  the  cost — that  was, 
tin-  p.'iientage  for  rateable  value  should  be  based  upon 
the  effective  value  and  not  necessarily  upon  the  cost. 
There  was  one  other  point  to  which  ho  had  given  con- 
siderable attention  in  the  last  quinquennial  valuation 
in  London,  and  that  was  the 

EXCESS    COSTS    CAUSED    BY'    THE    WAE. 

All  water  undertakings  had  had  to  suffer  by  having 
to  pay  perhaps  100  per  cent  more  for  their  coal  and  a 
substantial  percentage  extra  in  wages.  In  tlie  case  of 
a  gas  undertaking  or  an  electrical  undei-taking,  where 
they  had  added  10  or  20  per  cent  to  their  rentals 
they  could  make  up  the  extra  cost  of  coal  and  wages, 
but  in  a  water  undertaking  they  were  bound  by  their 
maximum  prices.  Therefore  if  it  was  a  profit-earning 
concern  the  dividends  must  suffer — there  was  nothing 
to  take  the  extra  cost  from.  As  the  war  was  not 
likely  to  be  over  for  some  time,  those  excessive  costs 
were  likely  to  continue,  and  he  ventured  to  suggest 
that  they  miglit  afford  a  projjer  case  for  a  revision  of 
their  assessments.  He  would  like  to  make  one  sug- 
gestion to  the  members,  and  that  was  not  to  be  over- 
troubled  about  a  big  assessment  upon  their  works  so 
long  as  the  total  value  of  tlieir  concern  was  not  in 
excess  of  what  it  ought  to  be.  So  long  as  the  total 
was  not  over  the  100  per  cent,  it  was  sometimes  an 
advantage  to  an  undertaking  to  have  a  greater  propor- 
tion put  upon  their  works  and  a  less  proportion  upon 
their  mains,  because  the  works,  generally  speaking, 
were  right  out  in  green  fields  with  low  rates,  and  the 
mains  were  veiy  often  in  the  centre  of  the  cities  where 
the  rates  were  .high.  Generally  the  total  value  was 
divided  between  indirectly  productive  works  out  in  the 
country  and  directly  jiroductive  mains  in  the  towns, 
and  whatever  they  put  on  to  their  works  ouglit  to 
come  off  the  mains,  and  they  had  got  to  see  that  it  did. 
Mr.  O.  Williams  (Aberdare),  afteir  thanking  Mr. 
Clifton  for  his  paper,  said  that  his  works  were  about 
to  be  re-valued,  and  the  valuer  was  asking  for  the 
lengths  of  tnink  mains  leading  from  the  reservoirs  in 
the  direction  of  the  town  and  not  supplying  water  to 
an   appreciable  extent.      He  would    like  to  ask   Mr. 
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Clifton  whether  he  would  advise  putting  as  uuuh  as 
possible  on  what  lie  might  call  tlic  entirely  productive 
portion — that  was  the  mains.  He  might  say  thoy  all 
happened  to  be  in  one  parish,  and  the  point  ho  wished 
to  know  was  whether  they  should  l>ut  as  much  as 
possible  on  the  mains. 

Mr.  C.  H.  Priestley  (Cardiff)  said  there  was  one 
point  he  could  confirm  the  author  in,  and  that  was 
as  to  the  increasing  maintenance  charges  on  works, 
esjjecially  with  improvements.  He  had  found  that 
during  the  first  twenty  years  on  new  woiks  the  per- 
centage of  maintehance  charges  had  not  been  anything 
like  what   it  had  been  after  twenty  years. 

The  Chaikman  (Mr.  A.  B.  E.  Blackburn),  in  in- 
viting Mr.  Clifton  to  reply,  said  they  had  had  ai  most 
interesting  paper,  which  brought  the  rating  question 
quite  up  to  date.  He  believed  Mr.  Clifton  was  going 
to  advise  them  that  it  was  a  vei-j'  dangennis  thing  to 
own  (heir  own  house,  and  that  it  was  much  better  to 
be  a  tenant  instead  of  a  landlord. 

Mr.  Cliftox,  in  reply,  after  thanking  the  speakers 
for  their  kind  references  to  the  paper,  said  Mr.  Dixon 
asked  a  question  as  to  whether  catch-waters  and 
aqueducts  should  be  included  as  land  covered  with 
water.  That,  of  course,  was  a  legal  question.  It  was 
possible  that  some  authorities  would  follow  it;  others 
would  not.  Possibly  some  of  the  members  of  the  insti- 
tution might  like  to  take  the  matter  up  in  the  future. 
He  believed  the  rule  of  the  High  Court  upon  the  ques- 
tion was  pretty  definite.  It  must  include  a  case  where 
the  presence  of  water  over  land  was  essential  te  the 
beneficial  occupation  of  the  land.  If  that  dictum  had 
been  in  force  at  the  time  tlie  question  was  raised,  about 
the  year  1840,  he  was  inclined  to  think  that  the  whole 
of  a  waterworks  undertaking  would  have  been  includetl 
as  land  covered  with  water,  because  the  whole  pur- 
pose of  a  water  undertaking  was  the  user  of  water. 
But,  so  far  as  he  could  find  out,  they  got  reservoirs 
and  brick  arches  covered  over  with  earth  as  land 
covered  with  water,  but  apparently  by  tho.se  two  earlier 
decisions  mains  and  pipes  were  not  liable  to  be 
included  in  that  categoiy.  He  certainly  thought  with 
regard  to  aqueducts  that  the  occupation  of  the  land 
for  these  big  aqueducts  was  for  the  conveyance  and 
user  of  the  water,  and  if  the  covered  surface  was  used  for 
agricultural  purposes  that  user  was  a  service  user.  He 
thought  it  was  quite  possible  that  works  and  mains 
were  excluded,  because  in  the  early  days  it  was  held 
that  pipes  and  mains  were  not  rateable — it  was 

NOT   a   BATEABLE  OCCtJPATION, 

but  simply  an  easement,  and,  of  course,  the  dominant 


user  of  the  higlnvny  was  for  traffic.  If  thoy  studied 
the  information  he  had  given  in  his  paper  from  that 
|ioinl.  he  thought  tliey  would  see  that  a  very  good 
claim  ouglit  (o  arise  for  all  the  other  works,  whether 
they  were  aque<lucts,  watercourses,  catch-waters,  or 
service  resi^rvoirs  and  filters.  JNIr.  Dinwiddy  alluded 
to  the  Chertst«y  case,  where  it  was  held  that  the  full 
cost  shoukl  be  taken.  He  tJiought  that  probably  was 
very  much  on  a  par  with  tlie  decision  in  the  case  of 
Livurpool  V.  Ltanfi/Uiii  Union.  That  was  a  case  of  the 
expenditure  of  money  every  penny  of  which  was  fore- 
seen, and  they  were  dealing  with  a  new  property,  and 
in  that  case  it  was  only  reasonable  to  assume  that  the 
hypotheticcvl  teiiant  knew  what  was  being  spent,  and 
he  had  got  very  little  to  say  in  the  matter.  That 
meant  an  increased  expenditure  of  £10,000.  He  knew 
what  he  was  S[)ending,  but  it  might  prove  in  two  or 
three  years'  I  Line  tliat  that  £10,000  was  only-  worth 
£5,000.  Then  they  began  to  talk  about  effective  value, 
and  he  believed  the  decision  in  the  Chertsey  case 
followed  the  same  line  of  thought  as  the  Llanfyllin 
case,  where  the  expenditure  was  foreseen  and  increased, 
and  then  the  question  arose  as  to  what  was  the  proper 
assessment.  Mr.  Williams  asked  a  question  in  regard 
to  trunk  mains — whether  there  was  any  advantage  in 
having  them  included  in  the  work.  As  the  works  were 
entirely  in  one  pai'ish  it  did  not  matter  a  bit.  As  a 
matter  of  fact,  being  in  one  parish,  the  valuer  would 
not  go  into  the  question  of  apportionment  at  .all — he 
would  take  the  full  value.  Mr.  Priestley  drew  atten- 
(ion  to  the  increase  in  maintenance,  and  that  was 
certainly  an  important  point,  especially  with  regard 
to  waterworks.  He  thought  the  probability  was  that 
the  average  lepairs  of  the  jiast  would  not  be  a  suffi- 
cient sum  to  provide  for  the  repairs  of  the  future. 


The  Chairman  read  a  letter  from  the  president  ex- 
pressing his  regret  that  illness  would  prevent  his 
coming  (o  London  to  atteJid  the  meeting,  and  adding 
that  the  invitation  to  the  institution  to  hold  its  next 
summer  meeting  at  Belfast  was  still  open  should  the 
circumstances  permit. 

Commenting  on  this,  tlie  Chairman  said  he  thought 
it,  was  pretty  plain  that  it,  would  be  impossible  to  hold 
tile  next  summer  meeting  at  Belfast,  and  indeed  con- 
ditions might  arise  which  would  prevent  the  meeting 
being  held  at  all.  The  members  would  hear  about  that 
later.  In  conclusion  he  proposed  that  the  best  thanks 
of  the  institution  be  given  to  the  president  and  council 
of  the  Geological  Society  for  granting  their  apartments 
for  the  use  of  the  meeting. 

The  resolution  was  carried  with  acclamation. 

Mr.  William  Whitakeh,  u.a.,  f.k.s.,  in  proposing 
a  vote  of  thanks  to  Mr.  Binnie  and  Mr.  Clifton  for 
their  papers,  said  that  as  a  member  of  the  council  of 
the  Geological  Society  he  felt  honoured  that  two  such 
important  pajiers  should  have  been  read  in  that  room. 
II<'  hoped  that  the  instJtution  would  continue  to  meet 
in  those  aiiaitments  for  many  years  to  come.  They 
owt'd  very  sincere  thanks  to  the  authors  of  the  papers, 
and  he  had  much  pleasure  in  jjroposing  that  their 
thanks  be  accorded  to  those  two  gentleijien. 

Mr.  C.  H.  Priestley  (Cardiff),  in  seconding  the 
motion,  said  he  was  sure  they  all  felt  that  they  had 
had  two  very  valuable  and  interesting  papers.  While 
he  was  speaking  he  would  like  to  propose  a  vote  of 
sympathy  with  their  president  in  his  illness,  together 
with  the  hope  that  he  might  speedily  be  restored  to 
his  normal  health. 

The  vote  to  the  authors  of  the 'papers  was  carried 
with  enthusiasm,  and  the  chairman  said  that,  follow- 
ing on  what  Mr.  Priestley  had  said,  the  secretary  would 
convey  to  the  president  the  sincere  regret  of  the 
meeting  at  his  enforced  absence. 

The  proceedings  then  terminated. 


Coast  Sand  Dunes,  Sand  Spits,  and  Sand  Wastes. 

(By  G.  O.  Ca.se.  Price  5s.  St.  Bride's  Pre.?,s,  Limited, 
24  Bride-lane,  E.C.).  ...  "A  most  useful  little  book 
crammed  with  facts  culled  from  all  parts  of  the 
world  and  well  illustrated  with  photographic  repro- 
ductions and  diagrams.  Numerous  references  to 
otheiT  works  are  given.  Mr.  Case  discusses  the  for- 
mation and  distribution  of  sand  dunes  and  the  de- 
vastation caused  by  them  when  they  move  inland, 
and  then  goes  on  to  consider  protective  works  and 
the  reclamation  of  sand  wastes.  If  we  have  one 
criticism  to  offer  it  is  that  the  book  is  too  condensed. 
There  is  certainly  not  a  superfluous  paragraph."— 
Geogra/phual  Journal. 
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Association  of  IVIanagers  of  Sewage  Disposai  Worl(s. 

ANNUAL   MEETING   IN   LONDON. 


On    TlHn.Ml.i\.    i1m'    Till    iiisl.,    Ilic    liflerutli    ;iiiiiual 

iiifi'tiiif;     (if     t'lu-      iiuiiilR-rs     (.1      IIlc     Assoriatii I 

.Miinaiiers  of  Sewage  Disposal  Works  was  held  at  tlie 
HolljoVn  Restaui-aiil.  Lomloii,  Lieut-X'-oloiiel  Joiie>. 
V.t"..  jiresidiiig.  in  llie  iiiiavnidaliie  ahseiicr  of  Di. 
Sidney    Bai-wise,  -  m.m.,    k.-c.    pi.-.-ideiH-elcft.     There 

was   a  fjood  ,aittenda)i,v.    a iisj   llinsv   luvscnt   being 

Dr.  iS.  Rideal,  Dr.  Krii-  l-!id.\il.  Messr.';.  S.,W.  "J>ow- 
(dck,  H.  O.  ,H.  •Shcnton,  V.  J.  Silcock  and  W.  V. 
Kasdaile  (Wes1iiiin,.-trr).  T.  Hughes  (Hampton). 
.1.  Crai'u  ^Koiiilord),  \V.  (i.  Smith  (Hestcii  Islewnrth). 
\V.  T.  Moiirv  (lliuiwill),  \V.  H.  Diirkuiuth  (Saliord). 
H.  A.  Kiiorliiinl;  (VVesniiin>-ler),  E.  Undon-(\Varustead). 
P.  .Lanil)  (Worwster).  L.  Holgate  (Grays).  J.  Edmon- 
son (Soutliall- Norwood),  .T.  C'ustanee  (Kdtli).  J.  'J'. 
Hall  .  (Staines),  A.  Eada  (St.  Alban.s),  H.  SjnitJ; 
(Cambridge).  S.  Duxburv  (Maklen),  .).  H.  B!i7,ar<l 
C.  W.  Rotbw&ll'..  G.  P.  Williams,  E.  E.  .Slatei-, 
W.  J.  Em.s,  <i.  Quic-k  (Brentwood),  S.  Terry. 
V.  TeriT  (Caiiterbiiirv).  H.  Edward;*  (Witliing- 
ton),  W".  J.  A.shley  (Oldbnry),  ,T.  H.  BarJord 
(Maidenhead).  ('.  A.  Snook  (Surbitoii),  J.  Cliffonl 
Nuneaton),  (;.  H.  Ball  (Manchester),  A.  V.  Reynold 
(Eoimton),  Edward  Stamp  (Ashton-nnder-Lyne).  K. 
Giles  (Burton-on-Trrni).  J.  B(iHon  (Bury).  W.  1.. 
Stracluai  (Aldershoti.  and  Mr.  ,1.  I'.,  ('roll  (Riehmondi. 
the  linn,  secretary. 

ANNU.^l,     RKroKT. 
The  aniniall    reiiort  ol   the   eoiiiiril.    which   was   read 
li.\    the   hon.    seei'etary,    stated    that    the    wai',   jieces- 
sa.rily,  htwl  inlerfered  with  the  usual  activities  of  the 
association,  bnt  while  the  work  had  been  carried  on 
with   iiH-rcasiiiK   difficulty.   1lic  associatiou  was   in   a 
sound    and    thriving  'Condition,   liaving    lost   Jiothiug 
in    nunihers.     The    meinberishij)    tofallcd   260,    a    nett 
increase  of   three.    Owing  to  the  increa'sed  price  of 
paper,  printing,  &c.,   and  relinquishing  of  subscrip- 
tions of  members  on  active  iservice,   the  income  did 
not  show  the  nsnal  balance.    The  library  had  been 
atlded  to,  howeVer,   at  considera:ble  cost,    its    value 
having  been  enhanced.     Although  the  usual  meetings 
had   l)e:cin  reduced  in   luimber,  il.he  .attendances   had 
been'  good,  the   iirO'ceedings   being  of  an  interesting 
and  instructive  character.     The  annual  conil'erence  at 
SheffieOd   was   iiarticnlarly  successful,   special  thank> 
being   due   to    Mr.   John 'Haworth.     The   report  con- 
cluded:    "  It  having  come  to  the  knowledge  of   tlic 
council  thdt  the  War  Office  were  consfiructing  a  junn- 
bcr  iif  sewage  works  in  coauiection-  with  the  militaiy 
camps    in     various   parts  oi   the  country,   direction.^ 
were  given  that  a  communication  slundd  f)&  forwarded 
<.ffeiing  the  services  of  the  council  in   the  selection 
of   qualified   men   capahle  of  niMiaging  ;such   works, 
and  a  letter  w<vs  accordingly  .sent  to  the  Chief  Sani- 
tary Adviser  to  the  War  Office,  who,  in  a  coirrteous 
reply,    thaidied  the  council   and  accepted   the  offei', 
with  the  result  that  they  have  been  called  upon  to 
firifil  their  obligations  on  three  occasions,  on  tAvo  O'f 
which  me-mbei's  of  the  a.ssociation  have  been  appointed, 
the  third  having  failed  oji  acconrrt  of  those  selected 
being  unable  to  come  fo  terms."    Members  open  to 
such  upijointmen'ts  were  invited  to  conmiunicate  in 
coiiifidcnce   with    the    hon.    secreta.ry.      The     couacil 
tlKudved  both  officeris  and   members  for  the  way  in 
which  they  had  carried  on  work  in  face  of  uaiusuaV 
difficulties,   whicli  were  not  likely  to  be  less  in  the 
inunediafe  future.     Most  of  thcin  lunl  li:ul  to  under- 
take   increased    work    and    adilit  hual     i.-|.onsibili1y, 
owing  to  depletion  of  staffs  and   Nuliiiitary   work  of 
national  in)port'ance;  but,  hapidly,  a  healthy  interest 
in  the  affaiirs  of  the  association  was  maintained.    The 
list"  was  given  of  the  members  on  active  .service. 

jVfr.  J.  H.  Barford,  in  moving  th©  .adoption  of  the 
report,  isaid  the  position  of  the  association  was  shown 
to  be  most  :?iatisfactory.  and  it  was  gratifying  to  know 
that  the  nvembers  had  williiiiily  taken  their  part  in 
national  service. 

^fr.  A.  V.  Eeynold  soconded,  and  tlie  adoption  of 
the  report  was  agreed  to. 

CHAIRMAN'S  ADDRESS. 
The  Chairm.\n.  in  the  Course  of  a  short  address, 
remarked  that  some  of  the  mendiers  were  old  enough 
fo  remember-  the  trend  of  public  opinion  during  the 
'seventies  of  last  century,  when  the  utilisation  of 
sewage  was  generally  associated  with  its  pin'ification. 


lie  believed  ihat  ,-oriie  of  the  yomiger  mond)ers  would 
live  to  see  a,  i;reaf  levivall  of  the  old  belief  that  vcge-  - 
table    life   tlnived    on    detul   organic  matter,   such   as 
biwii   ^ew.igi-.  .iiiplied  to  the  soil  as  manure,  and  at 
Ihe   same     lime,    that     vegetation    aided    .nitrifying 
microbes   in    ]iurifying   the  sewage   and   neutralising' 
e.verything  noxious  to  animal  life.    iThero  wea-e  now 
few  .survivors  of  the  baiul  of  thinkers  and  workers  like 
Sir  Edwin  Chadwick.  uSvr  Robert  Rawdin.son,  and  their 
disciples,  who  sought  to  put  that  theory  into  practice 
fur  every  t'OWn.  but  their  work  remained,  and  even 
luiw    the   theoi-y   was   not  diS'imted.      The    war    had 
turned    men's'  minds   to  every  means  of   .destroying 
til.'    ranks   (if    an    enemy,    and  he    was  glad   to   think 
ihai     Dr.    Kide.il     bn|.ecl     tn     produce     explosives   at 
-i'«aL:e  works.     Bill  niie  of  the  lessons  of  the  war  was 
the  need  of  incieased  home  production  of  foodstuffs, 
and    there  wais   a  ]iopiilafr  .cry   for   the  tmltivation  of 
wasle  land.     There  appeared,  however,  to  be  general 
fni...;el  rnhif>,-   nl    tile    fael    that   manure   would  be  re- 
i|nireil   if  eiiHivatidii   wa.-  tn  succeed.    Knowing  that 
the   bulk  of  <'roii  pel    acre  on  ])roperly  sewaged  land 
eiiiild    be  three   times   as   la'i'ge  iu'%  the   average  croi) 
ii|Miu  ordinary  farms,  the  lO'.'W  incua-red  by  the  waste 
of   sewage,   with    all   the  -cost  of   artificial  treatment 
niiw   cdinmiiiily   adopted     for     its  tlefecation',  was    to 
be    regretted.       Young    ])eoiAe   might   look   for    nnuch 
uncial    progress   as   a    consequence  of   the   work   and 
iniivememt  of  both  sexes  during  the  war  when  peace 
returned.    Among  the   changes,  local  authorities'  re- 
spouisible  for  sewage,  wateir,  .gas,  &c.,  must  .surely  be 
allowed   to  purchase   land  for  such  x'urposes  at  fair 
market  jirices,  juid  legal  charges  of  transfer  without 
uncertain    litigation    and  'expen.se   of   acquiring   land 
)iy  ((iniiiuUion  under  jiresent  law's.    The  micertainty 
iiKi'de  it  quite  impossible  far  an  engineer  to  present 
a  relialjile  estimate  of  .cost,  and  authorities  were  re- 
luctant to  emliark  on  a  schenu^.  witli  such  estimates. 
To  these  and  other  causes  he  attributed  the  preference 
for  artificial  treatment  requiring  little  land.    But  a 
more  democratic  G-overinnent    would     consider    how 
innch    mole    meat,   corn,    milk    and   other    foodstuffs 
iniglit  be  raised  in  the  country  if  the  natural  system 
lit   sewage   treatment   prevailed.     The   introduction  of 
^ii'jar  mannfaicture   iirto   Ejiglaud  was  another   thing 
bii. light  into  prominence  by  the   wai'.    A  sugar  fac- 
'lnr.\   would  only  pay  on  a  large  scale  land  if  the  .sugar 
beet    were  grown  w-ithin   rea.wnable  distance.    The.se 
c.iiiditions   were  difficult  fo  obtain    with    the    four- 
cdiir.se     system     of     agi-iculture,   but  easy   in   sewage 
farniin.g.  where  beet  I'oiild   be  L^rown  year  by  year  on 
the  isaine  ground. 

Dr.  RiDKAL.  Iiefiirc   reading  his  )ia|ipr,  entitled 

CAN     EXPLOSIVES     BE     MANUFACTURED     ON 
SEWAGE     WORKS?* 

rcnlarked  that  ]>eirha|is  his  .subject  was  rather  one  for 

the   engineer    than    the    chemist,    bnt   the    more    he 

looked  into  it  the  more  he  thonght  there  was  in  it. 

Incidentally  he   mentioned   the     recovery     of    grease. 

from   sewage  at   Hamburg,   wliieh     seemed    to     show 

there  wa®  an  .attenriit  on  the  pait  of  the  enemy   to 

iitili.-^e  sewage  waste  products. 

Mr.  Edward  Stamp,  chairman  of  council,  took  the 

chair  at  this  point. 
y\r.   J.    Edmonson    (Southall-Noiwood)    ]iro]>osed    a 

hearty  vote  of  thanks  to  Dr.  Kideal  for  his  paper, 
wbi.(^h  he  thought  showed  the  need  forHhe  Ministry 

of  Miinitionis  to  form  yet  another  department  for  the 
utilisaliiin  (if  waste  iiroduct's.  If  so,  one  would  not 
see  casein,  \\liich  cdiita iiied  16  per  cent  of  nitrogen, 
bein^j  used  in  a  cdiiiiidsitioii  for  wdiitening  street 
kerbs.  He  thought  the  last  paragraph  as  to  extrac- 
tion of  fat  rather  di'^couraging,  b\it  having  a  sewage 
with  h)  per  cent  of  free  fat  when  tb-y,  he  believed  by 
such  extraction  tliey  wmdd  be  .assisting  in  the  manu- 
fa'ctiire  of  explosives. 

Mr.  E.  J.  iSlLCOCK  (Westminster),  seconding,  said 
that  if  Dii-.  Rideai's  suggestions  could  be  practically 
adopted  there  would  be  no  need  to  import  fats  and 
Jiitrates.  The  waste  of  fat  in  camps  should  be  dealt 
W'itli.  While  lie  did  not  'feel  able  to  criticise  the 
)ra|)er  in  detail,  theie  were  some  practit'al  considera- 
tioiiis  wdiich  he  thought  had  escapetl  the  lecturer. 
One  was  the  qiiestiou  of  the  cost  of  a  recovery  pro- 

^  .See  page  ."ilW. 
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cfSji,  and  llie  coiiKUiniitioii  of  lucl  lor  ln'ai  lo  ici-ovei 
:nuni<>iiia.  There  \va<  a:lso  t.lu>  cost  of  tlu'  i.ifssiiiH?  of 
air.  'riieii,  U>  apply  viu(l<>  sf\va<ie  al  such  a  rat<»  as 
to  U'ltve  no  eltiu<-iit  would  involve  ii.ve:isarily  greatly 
increased  liller-beils.  The  evrtpouation  of  lUl  was 
douhffiil.  lor  it  meant  that  the  same  eva|>oraliou  must 
take  nhue  inside  t)ie  sewage  as  welt  as  on  the 
surface.  There  were  iieri<Kls  in;  the  year  when  there 
would  he  no  evaporation  at  all.  The  stateinonts  in 
the  paper  in  thi.<  re.-^ueit  theirefore  appeared  to  he 
soni<'\vhat  off  the  map.  hut  at  the  same  time  llu' 
f;u't.s  put  forwaril  desei-ved  careful  study,  tor  in  these 
days  we  could  afford  to  throw  auay  no  wa-^te  product 
capahle  of  heiiii;  tH'onomically  utilised. 

Mr.  J.  Ci'.sT.\NCK(Erith)  pointed  out  Uial.  while  tiic 
<piestion  'w!(s  lartrely  one  for  Engineers,  it  had  aai 
im|«,)rtant  <-hemioal  side.  He  liad  always  felt  that 
the  purification  .>f  sewage  deipendeil  more  on  engi- 
neers, hut  al  the  same  time  they  nuist  have  a 
chemi.st  al  their  side  to  help  them.  He  did  not  think 
.Mr.  SilccH'k  wa.-*  really  hostile  to  the  paper,  which 
admittedly  contained  matter  which  should  set  them 
thinking.  Their  thanks  were  d\ie  to  Dr.  Ridcal,  hut 
ohviously  liis  su^'gestions,  if  put  into  practice,  would 
compel  local  authorities  to  incur  very  great  expense. 
Kren  to-day  some  of  them  were  wuahle  to  carry  out 
the  works  nece.s.sary  for  their  i)aHicular  populatioji.s. 
But  lie  took  it  where  there  was  a  valuable  slndge 
linancial  help  would  he  forthcoming  to  enable  the 
sewage  works  to  put  it  to  the  best  atlvantage. 

Mr.  S.  R.  Lowcoi'K  (^Westininster)  said  that  in  one 
engim-erins  point  lie  ;igreed  with  Dr.  Hideal — viz., 
that  the  volume  of  sewage  should  Ix;  given  per  head 
of  iiopulation  rather  than  in  gallons.  The  latter 
nietluKl  was  apt  to  be  misleading,  and  it  was  ditiicult 
by  it  to  form  any  useful  comparisons.  The  paper 
was  iienerally  suggestive.  The  trouble  at  all  sewivge 
works  was  known  to  every  one  pre.sent,  and  if  they 
could  get  ritl  of  it  at  reiisonahle  co.st-  the  advantage 
would  be  great.  If.  in  addition,  tlii-y  could  do  any- 
thing to  a.ssist  in  the  production  of  munitions,  they 
would  lie  doing  a  great  tiling  for  the  cYiuntry  gene- 
rally. Dr.  Rideal  said,  in  a  Light  ami  airy  way,  that 
the  matter  was  one  for  engineers;  speaking  per- 
sonally, he  should  hesitate  a  good  deal  before  advis- 
ing any  local  authcuity  to  experiment  on  the  lines  of 
the  suggestions  put  before  them  unless  he  had  j;(it 
strong  financial  backing.  But  he  would  be  delighted 
to  be  ass(HMate<l  with  any  ch«mi.st  in  making  the 
experiment  and  .se*-  what  could  be  d(Hie,  because, 
after  all.  he  did  think  there  was  something  in  it. 

Dr.  Ekic  Kii)]-;.\l  said  he  feared  ln'  couhl  not  con- 
tribute anything  very  illumLiKiting  on  his  father's 
]i.i|)er.  The  jiitrogen  problem  was  an  important  one. 
not  only  for  the  present,  but  also  for  the  future.  It  wa.-j 
absolutely  scandalous  that  we  .shonlil  have  to  deiHiid 
on  South  America,  and  he  urged  that  members  should 
give  serious  consideration  to  the  various  suggestions 
which  bad  been  put  forward.  Nitrogen  could  be  got 
from  the  air.  as  in  Germany;  Init  there  was  also  the 
qiia^ition  of  putting  all  our  waste  products  to  better 
advantage  than  was  done'  at  present.  The  products 
of  tjewage  works  were  by  no  means  the  least  iin- 
Iiortant  of  the  by-pro<hicts  which  w<'  had  at  our  dis- 
posal in  this  country.  Tlie  small  land  area  prevented 
MS  <lealiiig  with  evaporation  in  filter-beds.  The  ae- 
moval  of  ammonia  by  activation  had  been  shown  lo 
be  a  com-men'ial  proposition.  Anyhow,  the  whole 
subject  w;is  of  the  first  importance,  and  in  view  of  the 
circumsUince.->  of  the  time  no  scheme  .-hould  be 
lightly  cast  asid«'  without  (noper  examination.  The 
aininonia  question  was  l)eing  practically  tackled  in 
the  United  States.  The  addition  of  a  little  ;ilkali  w;tf 
.a  cheap  process,  hut  all  these  jiroblems  had  yet  to  be 
worked  out.  After  the  war  all  European  countries 
would  bo  practically  in  the  same  boat,  though  it  was 
possible  that  we  should  be  in  a  more  favoured  posi- 
tion than  any  other  nation  in  Europe.  Competition 
W(udd  be  very  keen,  and  we  had  need  to  utilise  all 
the  .services  that  engineer.s  and  chemists  could  give 
us  in  using  every  by-product  we  had. 

Mr.  H.  C.  H.  Shenton  (Westminster)  jiointed  out 
that  the  cost  of  carriage  of  nitrates  shouUI  be  set 
against  the  expense  of  procuring  them  by  other 
means.  In  fact,  wo  ought  to  l>e  prepared  to  pay  any 
price  for  them.  He  thought  that  the  money  would 
be  availa'blc  for  carrying  out  some  of  Dr.  Ridear.s 
.suggestions,  which  were  all  worth  thinking  out.  The 
exi>ense  to  him  seemed  to  be  a  minor  consideration. 
The  motion  having  been  agreed  to. 
Dr.  KiuiiAL  briefly  replied,  and  thanked  the  mem- 
bers lor  the  reception  of  his  paper.  He  could  best 
an.swer  the  critici.Tnis  of  his  paper  by   calling  atten- 


tion to  the  two  last  jKirai^raphs  iu  his  paper  which  he 
had  not  reatl.  He  had  suggest^l  several  directions 
in  which  Government  help  to  sewage  works  would 
not  be  money  spent  in  vain. 

A  paper,  entitled  "  :Modprn  Sewage  Works:  Their 
Design,  Construction,  and  Management,"  was  a.:ter- 
wanis  read  by  Mr.  ('.  Terry  (Canterbury t.  a,  short  dis- 
russion   I'll  low  iiij. 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 

(Vonlribulci/.) 
1>  nol  the  l.oiulon  Water  Hoard  lo  be  con-ratuln  ted 
upon- at  last  taking  the  advice  of  that,  eminent 
scientist  Dr.  Houston,  in  sterilising  by  thc^  hypo- 
chlorite lu-ocess  the  water  supplied  to  bondon  ?  Is  it 
not  evident  that  this  |)rocess  will  save  the  construc- 
tion of  further  gigantic  resei'voirs,  the  cost  of  further 
pum|)ing,  and  .solve  the  difficulties  which'  have 
hitherto  occurred  iu  connection  with  the  danger  of 
supi>lving  water  when  the  Thames  was  in  flood  ? 
Could  not  their  example  be  usefully  follownl  by  otlu'r 
water  authorities  ? 

Ill  cniineclinn  willi  llie  probiejn  ol  .st'cnrini:  in- 
creased safely  to  pedesl  riaiis.  would  it  not  leiul 
to  help  matters  in  this  direction  if  local  authorilies 
wcndd  place  many  more  refuges  in  the  carriage  ways  y 
Could  not  these  al  some  points  be  con-strucled 
cheaplv  of  wo(hI,  .securely  fastenc.l  to  tin;  exislini; 
paveineul,  .irid   l.c  removed  \\\uu   ixirnial  liuies  iec\u-  ? 

I.~  it  nut  lo  be  hop., I  tliat  Ibe  new  (muti  niuenl  will 
see  their  way  to  lorniulate  some  plan  by  uliicb  the 
services  of  interned  Germans  and  German  war 
prisoners  uuij  he  utilised  on  our  roads,  or  in  some 
other,  manner,  to  replace  the  men  who  are  lighting 
for  our  lives  and  liberty  at  the  Front  ?  Could  not 
special  constables,  volunteers,  or  even  convalescent 
wounded  soldiers  l.e  n<.'.|  to  "uard  these  men  while 
they  were  at  W"i  I. 

Can  we  not  reasoiial.ly  hope,  with  a  man  of  the 
scientific  attainments  of  Dr.  H.  A.  L.  Fisher  as  the 
new  President  of  the  Board  of  Education,  that 
science  and  'physical  researcli  will  at  last  come  to  . 
their  own  in  our  edncational  curricuhun  ?  Will  not 
the  effete  and  monastic  teaching  which  flourished 
during  the  Middle  Ages,  and  even  into  most  of  the 
last  century,  now  be  scraT)pe<l  in  favour  of  a  sounder 
svstem  of  inipavliu"  inlorni.-ilion  in  oni-  sr'hools  and 
,■0 lieges  :• 

Is  it  nol  aboiil  lihi.'  Ihal  llus  coiuitiy  should  waUe 
up  to  the  fact  that  a  food  shortage  is  not  only  pos- 
sible, but  probable,  during  the  year  1917,  and  that 
unless  something  is  done  to  increase  the  supply  upon 
our  own  "little  island"  very  serious  consequences 
nuiy  residt  ?  Was  not  the  article  in  The  Surveyok 
ot'  December  8th.  by  Mr.  Jubh,  clerk  to  the  urban 
district  council  of  Bognor,  well  worthy  of  our  atten- 
tion, and  is  it  nol  divvoutly  to  be  hoped  that  other 
local  authorities  will  follow'  the  example  of  Bognor  ? 
Is  there  not  a  well-knowiv  sa.ying  that  a  man  is  a 
great  man  who  can  make  two  blades  of  grass  grow 
where  one  grew  before,  and  should  we  not  paraphrase 
that  by  saying  he  would  bo  a  greater  man-  if  he 
I'onld   iiiake  potatoes  grow  whei-e  grass  grew  before  ? 

Was  nut  the  report  of  the  superiiilriidenl  of  the 
<;leansiiig  departineiit  of  the  Bradford  Cor])oratJon, 
given  in  The  Sukvkyor  of  November  24th,  very  inte- 
resting rea^ling?  But  would  it  not  appear  tha,t  the 
ashpits  and  dustbins  w^ere  not  emptied  sufticiently 
often  when  w<^  read  that  the  average  number  of  times 
each  ashpit,  &c..  was  enijitied  during  the  year  was 
oidy  17'o4,  which  is  about  a  three  weeks'  sex-vice? 
Does  not  the  cost  also  apjjear  to  be  I'ather  high  when 
we  find  that  the  nett  cost  jier  ton  for  removal  and 
disposal  amounted  to  nearly  8s,  4d.,  and  this  with 
such  an  infrequent  removal  of  the  refuse? 
•  •  »  • 

Was  it  not  rather  interesting  to  read  that  a  con- 
scientious objector  a.t  Chesterfield  who  w-as  sent  to 
act  as  a  stoker  al  the  local  refuse  destructor,  "  de- 
veloijed  a  still  more  conscientious  objection  to  that 
class  of  work  and  promptly  joined  tlie  Army  "  ?  Are 
the  "objections"  of  tin  sr  con.scientious  objectors 
only  skin-deep  ? 
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CORRESPONDENCE. 


CONCRETE  ROADS. 

To   the   Editor   of   The  Surveyor. 

Sir.— In  reply  to  your  eorrespondeuts,  Mi.  I'.niiliiui- 
and  Mr.  Jones,  I  beg  to  say  that  the  cdn.  i^  ii'  i";mI 
referred  to  was  laid  on  a  substantial  haiid-,-'4  iH.ttnin, 
9  in.  deep,  on  which  was  laid  4  in.  of  concrete  G  to  1, 
and  thereafter  a  finishing  coat  2  in.  thick  of  2  to  1 
granite  chips  and  cement.  The  traffic  was  kept  off 
for  a  fortnight.  All  the  materials  were  carefully 
selected  and  the  cement  tested.  It  is  perhaps  a-  little 
misleading  to  use  the  word  "  corrugations  "  in  con- 
nection with  the  wear  of  the  surface,  as  this  implies 
a  certain  amount  of  regularity  which  did  not  exist. 
The  surface  simply  gave  way  by  wearing  into  pot- 
holes, much  in  the  same  way  as  an  ordinary  mac- 
adam road,  and  the  wear  over  the  whole  surface  in 
the  line  of  traffic  is  clearly  seen,  as  the  manhole  covers, 
&c.,  -stand  at  the  original  level.  Once  the  surface 
gives  way  the  depressions  rapidly  increase  in  size. 
As  the  roadway  is  of  fair  width,  a  strip  of  about  5  ft. 
on  each  side  adjoining  the  kerbs  is  subjected  to  very 
little  traflic,  and  the  surface  of  these  strips  iis  prac- 
tically as  good  to-day  as  when  laid,  thus  showing,  I 
think,  that  the  failure  of  the  concrete  in  the  centre 
of  the  road  is  entirely  due  to  the  action  of  the  traffic. 

It  is  usual  to  lay  concrete  roads  in  alternate  bays 
or  panels,  say,  10  ft.  in  width,  but,  as  the  joint  of 
each  panel  leaves  a  weak  spot  in  the  road  where 
failure  is  sure  to  be  first  observed,  an  endeavour  was 
made  in  some  instances  to  get  over  this  by  putting 
down  the  finishing  coat  in  a  continuous  carpet,  so 
that  an  area  of  nearly  400  sq.  yds.  was  laid  without 
any  joint,  and  no  defects  due  to  expansion  or  con- 
traction can  be  seen.  ■ 

Concrete  roads  have  been  in  use  in  this  district  for 
over  thirty  years.  iTliese  were  first  laid  with  6  to  1 
concrete,  having  2-in.  metal  as  aggregate,  and  no 
finishing  coat.  'These  are  still  in  existence  and  in 
fair  order,  and  very  little  has  been  spent  for  repairs, 
as  the  traffic  is  .very  light.  About  twelve  years  ago 
the  method  of  jnitting  on  a  finishing  coat  of  fine  con- 
crete was  adopted,  and  streets  laid  in  this  manner 
retain  an  excellent  surface  where  the  traffic  is  light. 
In  re.s*urfa(!'ing,  I  have  found  that  the  finishing  coat 
can  only  be  removed  by  hacking  off  with  a  quarry 
pick,  which  is  a  somewhat  slow  and  expensive 
process. 

In  reply  to  Mr.  Boulnois,  I  beg  to  say  that,  in  my 
opinion,  a  well-laid  concrete  road  would  have  a  longer 
life  than  a  tar-macadam  road,  assuming  that  neither 
had  to  be  cut  uj)  nor  repaired  in  any  way.  If  many 
openings  have  to  be  made,  however,  the  expense, 
inconvenience  and  deterioration  in  the  ease  of  the 
concrete  road  would  be  greater.  For  these  reasons  I 
am  now  reverting  to  tar-macadam  in  streets  where 
traffic  is  light  and  sett  paving  where  traffic  is  heavy. 

Few  corporations  are  in  the  happy  position  of 
having  the  power  to  carry  out  all  reinstatements  of 
road  surfaces  where  broken  up  Ti.v  gas,  water  and 
other  authorities,  or  private  individuals,  and  I  am 
afraid  the  day  is  far  distant  when  they  will  be  vested 
with  such  powers.  None  of  our  concrete  streets  are 
tar-sprayed.  I  have  been  as  enthusiastic  about  con- 
crete roads  as  anyone,  but,  after  lengthy  experience, 
I  have  come  to  the  concltision  that  this  will  not 
liecome  a  popular  method  of  paving  until  the  diffi- 
culty and  slowness  of  repairs  can  be  overcome,  and 
I  have  not  .yet  discovered  .a  method  of  laying  it  so  as 
to  stand  heavy  traffic. — Yours,  &c., 

CONCRETOR. 

December  18,  1916. 

SURVEYORS   AND    MILITARY    SERVICE. 

To  the  Editor  of  The  Surveyor. 

Sir,  —  With  refereuee  fo  the  letter  from  "  A 
Constant  Reader  "  wliich  appears  in  your  current 
issue,  I  venture  to  suggest  that  there  is  a  complete 
misunderstanding  as  to  the  application  for.  commis- 
sions for  road  construction  in  France. 

The  original  letter  from  the  engineer  and  manager 
of  the  Road  Board,  Brigadier-General  H.  P.  Maybury, 
contained  the  following  as  its  first  request  in  the 
matter:  — 

"  A  large  nujiiber  of  engineers  and  surveyors  ai-e 
already  serving  with  the  Coloius,  and  if  information' 
rfelating  to  these  gentlemen  could  be  furnished  to  me, 
an  Endeavour  would  be  made  to  secure  them  for  work 


for  which,  by  their  training  and  experience,  they  are 
peculiarly  fitted.    The  same  remarks  apply   to  fore- 
men and  men,  and  information  is  requested  at  once, 
showing — 
"  {«)  In  the  case  of  officers,  their  rank  and  the  unit 

to  which  they  are  attached;  and 
"  ('')  in  the  case  of  non-commissioned  oflicers  and 

men,   their   full  names,   regimental  numbers, 

units   to  which  they  are  attached  or  belong, 

and  rank,  if  any. 
"  Witli    this   information     should    be    forwarded    a 
statement   showini;'   the   particular   duties   performed 
by  each  individual  in  civil  life." 

I  know  that  other  borough  engineers  as  well  as 
myself  took  this  to  mean  exactly  what  it  said,  and  in 
sending  up  our  lists  of  men  available  for  this  road 
work  we  included  the  names  of  members  of  our 
staffs  who  already  were  officers  in  the  Army,  as  well 
as  others  already  in  the  Army  who  were  suitable  for 
.-ulialtern  commissions,  and  this  will  account  for  the 
vf-iy  large  numl>er  who  are  stated  to  be  applicants  for 
comuiissions.  Four  out  of  ten  of  those  whose  names 
I  .Sent  up  already  have  commissions  in  the  Army, 
and  in  each  case  I  sent  in  their  names  without  their 
knowledge  and  without  knowing  whether  they  would 
prefer  to  carry  on  in  their  present  position,  or 
whether  they  would  prefer  to  be  transferred  to  road 
work,  as  suggested  in  Mr.  Maybury's  letter. — Yours, 

H.   Gilbert   Whyatt,   m.inst.c.b., 
Borough  Engineer  and  Surveyor,  Grimsby. 
December  18,  191G. 


LOCAL  AUTHORITIES  AND  DEFENCE  REGULATIONS. 

DISTRICT  COUNCIL  FINED. 

.\n  unusual  jirosecutron  under  the  Defence  of  the 
Realm  Regulations  was  heard  at  Warrington  on 
Wednesday  (the  Livi-rpool  Post  reports),  when  the 
Newton-in'-Makerfield  Urban  District  Council  was 
sinnmoned  for  failing  to  have  a  responsible  person 
constantly  in  attendance  at  their  gasworks  to  receive 
air-raid  messages. 

If' was  stated  that  on  the  night  of  November  27th 
the  telephone  operator  at  the  Newton  Exchange  rang 
up  the  gasworks  at  Earlestown  at  four  minutes  past 
eleven,  l)nt  received  no  reply.  The  operator  rang  up 
several  times  later,  hut  no  answer  was  given  until 
twenty  minutes  later.  In  the  meantime  the  operator 
telephoned  to  the  police  station,  and  special  constables 
were  sent  to  the  works.  ■ 

Mr.  E.  A.  White,  who  appeared  for  the  council,  con- 
tended that  under  the  regulations  the  police  could 
not  succeed,  as  the  section  only  dealt  with  the 
obscuring  of  lights.  He  pointed  out  that  the  tele- 
phone in  the  office  was  connected  with  a  fire  bell  and 
also  a  bell  in  the  Ijoiler-house,  but  by  some  misunder- 
stood order  these  hells  were  disconnected  by  the 
post  office  authority  on  tlie  date  in  question,  other- 
wise tlie  alarm  would  have  been  received. 

A  fine  of  -C-10  was  imposed. 


Chatham  Municipal  Coal  Depot.— The  borough  sur- 
veyor of  Cluitham.  Mr.  C.  Day.  reports  that  the 
iinnnci|)al  <'oal  depot  in  that  town,  which  has  been 
established  less  than  a  month,  has  abeady  sold  more 
than  83  tons  of  coal,  the  majority  of  the  purchases 
being  of  14  lb.  and  28  lb.  The  total  number  of  pur- 
chases has  been  6,079,  and  the  money  taken,  amount- 
ing to  £166,  leaves  a  small  surplus  after  payment  of 
'the  expenses  of  the  depot  and  of  loading  and  carting. 

Tarvia  Greetings. — Always  enterprising,  Messrs. 
Bristowe  &  Co.,  Limited,  send  to  their  friends  a  very 
clever  pictorial  expression  oi  good  wishes  for 
Chri.stmas.  1916.  It  is  by  F.  H.  Townsend,  whom  we 
take  to  be  the  well-known  art  editor  of  Punch,  and 
one  of  our  most  famous  artists  in  black-and-white, 
and  it  depicts  the  interior  of  a  laboratory,  showing 
Mr.  Bristowe  and  Mr.  Vernon  Parker  at  work  at  a 
huge  cauldron  of  Tarvia.  the  latter  coatless,  but 
adorned  with  a  waistcoat  that  would  have  lieen  the 
envy  of  Sam  Weller.  Road  engineers  have  uni- 
versally admitted  the  value  of  Tarvia,  but  they  will 
be  surprised  to  gather  from  this  Christmas  card  that 
its  composition  includes  such  costly  ingredients  as 
gold  dust  and  radium.  Mr.  Bristowe  is  probably  too 
much  absorbed  in  his  work  to  notice  that  Mr.  Parker 
is  "  featured,"  as  no  doubt  the  artist  saw  him.  iiuffing 
away  at  the  inevitable  cigar  of  generous  size,  in  spite 
of  the  notice  on  the  laboratory  door  that  smoking  is 
forbidden. 


Df.ci,mrf.i!   22.   1916. 


AND  COUNTY  ENGINEER. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invites    the   co-operation   of  SnETBYOR   readers  with  a  view  to  making   the   information  given   under  thit 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Batley  T.C.— Tho  biTough  survfjor,  Mr.  O.  J. 
Kirby.  has  received  instructions  to  prepare  a  sketch- 
plan  for  a  disinfecting  and  cont-act  station. 

Beckenham  U.D.C. — In  the  case  of  a  motor  shed 
tliat  had  liet-u  erected  in  coutraventiou  of  the  by- 
laws, and  no  plans  deposited,  the  surveyor,  Mr.  J. 
Angell,  was  instructed  to  inform  the  owner  that  the 
shwl  must  be  covered  either  with  corrugated  iron  or 
by  asbestos. when  an  annual  licencewould  be  issued. 
With  respect  to  some  flat*  that  had  not  been  con- 
structed accordini:  to  the  by-laws,  and  had  been  occu- 
pied prior  to  the  issue  of  a  certificate  of  completion. 
it  was  decided  to  take  legal  proceedings  against  the 
offenders. 

Coventry  T.C. — A  confeivnco  is  to  be  lonvencd  of 
representatives  of  the  Board  of  Education  <ind  the 
Higher  Sc1uh>1  Sub-t'onimitte^'  with  respect  to  tlu^ 
pi-ovision  of  additiimal  schools. 

Newbury  T.C. — It  is  proposed  to  provide  a  smallpo.x 
hospital,  at  an  estimated  cost  of  £110. 

Newton  Abbot  U.D.C— Tho  Sanitary  Committee 
reported  that  the  insjicitor  had  bei'n  instruct<;d  to 
obtain  particulars  with  regard  to  the  provision  of  a 
temporary  publir  slaugiiter-house. 

Middlesex  CO.  —  The  council  have  accejit^d  the 
tend.-r  of  .Mr.  11.  Morecroft,  Acton,  at  f.521,  for  repairs 
to  Hayes  county  bridge. 

Stokesley  R.D.C.— The  surveyor,  Jlr.  W.  H.  Dixon, 
has  been  instructed  to  prepare  a  plan  for  the  widen- 
ing of  Bartle  Bridge,  Great  Ayton. 

Worthing  T.C. — A  sfiecial  commiltw  has  bivn 
appointed  to  take  into  consideration  and  rejiort  upon 
a  suggestion  to  provide  a  winter  pavilion. 

HOUSINC    AND    TOWN    PLANNING. 

Glasgow  T.C.  -A  ^in'ial  ■  oiiniiillcv  liav<-  apjiroved 
of  a  report  by  Baili*'  Drunuuond  and  Sir  .lohii  Lindsay 
(town  dei-k)  on  the  subject  of  housing  accommodation 
in  the  city.  The  committee  recommend  that  the  cor- 
poration should  adopt  the  re|)oi-t  and  ask  the  committee 
to  select  a  site>  or  sites  for  the  erection  of  dwelling- 
houses  and  to  propar<>  plans  of  houses,  the  erection  to 
be  proceeded  with  as  may  be  decided  by  the  cor- 
|)oration. 

Guildford  T.C. — A  scheme  has  been  approved  for 
the  erection  of  twelve  cottagi-s  after  the  war. 

Leith  T.C. — The  Public  Health  Committee  have  been 
authorised  to  inquire  into  the  housing  needs  of  the 
burgh,  and,  if  deemed  advisable,  formulate  a  scheme 
to  provide  bouses. 

Miinrow  U.D.C. — A  sub-cominittc<«  lias  been  aiilho- 
rised  to  prepaie  a  housing  and  town  planning  scheme. 

Sheffield  T.C. — The  Local  (iovei-nment  Board  have 
decided  to  comply  with  applications  of  the  city  council 
for  authority  to  prepare  t^jwn  planning  schemes  in 
respe<;t  of  certain  lands  situate  at  Stuniperlow,  Ful- 
wood,  and  Whirlow  (known  as  Area  No.  1),  and  Banner 
Cross,  Brincliffe,  and  Kenwood  Park  (known  as 
Area  No.  5). 

MOTOR  TRANSPORT. 

Barnsiey  T.C. — The  (lurchase  of  a  n<w  motor  ftre 
engine  is  being  considered. 

Bolton  T.C — A  sub-committee  has  been  asked  to 
consider  u|)on  the  adoption  of  motor  traction  for 
departmental   work. 

Bristol  T.C. — It  has  been  agreed  to  purchase 
another  l-loii  steam  lorry  for  the  removal  of  house 
refus*-,  as  well  as  a  steam  lony  lor  general  work. 

Cuckfield  R.D.C.— The  council  have  accepted  the 
tender  of  Mr.  Hampton,  at  £199,  for  a  motor  ambu- 
Ijince  for  use  in  connection  with  the  isolation  hospital. 

Darlington  T.C— The  Streets  Committee  have  been 
authorised  to  place  an  order  for  a  motor  wagon  for 
haulage  purjwses. 


Lancaster  T.C. — It  was  intimated  on  Wednesday 
lliat  tlu>  Local  tioverimient  Board  had  sanctioned  an 
out  lay  of  £3,600  on  new  motor  'buses,  the  loan  to  be 
repaid  in  six  years. 

Sheffield  T.C— Authority  has  been  given  to  transfer 
certain  motor  lorries  to  the  military  authorities  on  tlie 
understanding  that  priority  certificates  would  be  given 
for  others  to  replace  them. 

Walthamstow  U.D.C— It  has  been  decided  to  pur- 
rliasr  a  luolor  lawu-iuowcr. 

PARKS     AND    OPEN    SPACES. 

Whitley  and  Monkseaton  U.D.C— It  has  been  agreed 
to  pay  a  deposit  for  tlu-  proposed  purchase  after  the 
war  of  a  site  opposite  tlu>  JMonkseaton  railway  station, 
for  the  purpose  of  an  open   space. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Beckenham  U.D.C— The  (juestion  of  dealing  with 
the  collection  of  waste  paper  has  been  referred  to 
(be  Wcu'ks  Couuuittee. 

Worthing  T.C— The  Sanitary  Commill.'*'  r.pniivd 
thai,  as  the  r<'sult  of  one  collection  of  u.i^ir  |'.i|m'1-, 
.")  tons  of  newspapers  and  1^  tons  of  books  liad  bin-u 
obtained,  and  the  receipts  from  the  sahs  had  been 
l'.'i;j  3s.  8d.  A  baling  machine  had  been  purchased 
for  tl(5  lis.  ;i(l..  and  it  was  iivojiosed  to  continue  the 
collections. 

ROADS    AND    MATERIALS. 

Andover  R.D.C — A  tar-s|)raying  equipment  is  to  be 
pHirliasrcl  at   an  estimated  cost  of  £130. 

Blackburn  T.C. — The  Cleansing  Sub-Committee 
reported  to  the  full  committee  on  the  question  of  the 
re-organisation  of  the  sti-eet-swoeping  depai-tment. 
Having  considered  a  statement  by  the  borough  engi- 
neer, Mr.  Arthur  Race,  on  the  question,  the  sub-com- 
mittee recommended  that  the  matter  be  deferred  for  the 
present  owing  ti>  the  difliculties  of  obtaining  plant  and 
.  laboui-  (hroiigh  <'ircumstances  arising  out  of  the  war. 

Broadstairs  U.D.C. — Tenders  for  tar  had  been  in- 
vited from  the  Mroadstairs  Gas  Company  and  the 
gas  aiul  water  de|iartnient  of  the  Kanisgate  tkjrjiora- 
tioii.  The  secretary  of  the  former  wrote  regretting 
inability  to  tender,  but  the  manager  of  the  latter  offered 
22.(KK>  gallons,  to  be  delivered  during  a  period  of  one 
year,  at  ;i',d.  per  gallon,  and  the  tender  was  accepted. 

Cardiff  T.C— The  Property  and  Markets  Committee 
rec'omnu'ud  tlus  Works  Committee  to  proceed  with  the. 
kei'bing  of  the  pavements  it).  Cathay s  Park. 

Carlisle  R.D.C— The  council  have  consented  to  ten 
of  their  men  volunteering  for  road  work  in  France, 
and  have  agreed  to  jilace  at  the  disposal  of  the  mili- 
tary authorities  a,ii\'  )ilant  available. 

Carmarthenshire  CC — The  Blain  Koads  Committee 
liavo  concurred  in  lli<*  proposal  of  the  Kent  Coiint.y 
Council  for  the  emiiloynietil  of  (lerruan  prisoners  on 
county  highways. 

Dublin  CC  —  The  luuncil  have  approved  the 
scheme  of  (he  county  surveyoi-  for  the  execution  of 
works  on  the  rivei-  bairk  at  Bamageeragh,  at  an  esti- 
mated cost  of    e750. 

Hythe  T.C— Road  improvements  are  to  be  executed 
to  (he  Ladies'-walk,  Canal-bank,  and  The  Grove,  at 
an  estimated  cost  of  £410. 

Lewisham  B.C. — Estimates  are  being  obtained  of 
the  co^-t,  of  a  numbei-  of  proposed  wood-paving  schemes. 

Newhaven     R.D.C-   The    surveyor,   Mr.   Arthur    C. 

Groves,  reported  that  (he  engineer  of  the  Road  Board 
and  himself  had  visited  the  road  from  Newhaven  to 
Seaford,  and  the  engineer  reeommeiided  that  the 
sides  bo  raised  2  in.  or  3  in.  They  had  also  visited 
the  by-roads  Denton  to  Poverty  Bottom  and  oth^r 
roads  in  the  district,  and  the  engineer  suggested  they 
be  seen  to  at  once,  and  ajiproved  the  cost  of  making 
them  up, 

Norfolk  CC  -'i'lu'  I'hairmaii  of  the  Eastern  High- 
ways Committee,  Mr.  K.  J.  Colman,  stated  that  the 
committee  had  seen  a  model  of  a  new  snow  plough 
()iejiared  by  the  county  surveyor,  and  that  some  weeks 
ago  Mr.  Glad  well  asked  his  sanction  to  have  some 
of   the   ironwork   for  new  ploughs  made,    as  the  old 
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ploughs  were  deorepil.  and  worn  oul.  He  took  upon 
himself  to  order  eight,  and  the  Western  Committee 
liad  also  orderetl  some.  These  new  ploughs  wore 
roUapsible,  and  could  be  stored  away  in  tlie  summer 
under  covei-,  which  the  present  unwieldy  ploughs 
could  not  be.  It  struck  him  as  being  an  improvement 
which  was  wanted.  The  county  surveyor  said  he  really 
wanted  twentv  new  ploughs ;  the  approximate  cost  was 
£9  10s  each.  The  committee  consented  to  tlie  purchase 
of  the  number  asked  for.— The  county  surveyor 
rei)orted  Uiat  four  of  the  council's  district  surveyors 
and  140  roadmen  had  joined  tlie  Colours  ;  two  men 
had  been  discharged,  four  were  missing,  and  lie 
regretted  to  state  that  eleiven  had  been  killed.  II 
was  proposed  to  transfer  the  surveyors  and  also  men 
who  were  now  seizing  from  the  units  to  which  they 
were  attach^  to  the  new  sei-vice  on  the  roads  in 
France.  There  were  at  the  present  time  seventy-eight 
men  under  fifty  years  of  age  employe<l  -on  the  council's 
roads,  Ihirty-tiiree  had  volunteered,  and  seven  distriil 
surveyors  had  also  offered  their  services.  The  follow- 
ing pkiiit  belonging  to  tJie  council  had  bwn  offered: 
Fourteen  hand-scraping  machines,  eight  horse-scraping 
machines,  two  sludge  cai-ts,  two  horse  sweepers,  and 
seven  steam  roller  slwping  vans.  It  was  repoi-ted  that 
the  county  survi-yor  liad  volunteered  for  the  road 
service  in  France,  but  the  Eastern  Highways  Com- 
mittee resolved  to  take  the  same  line  as  the  Western 
Highways  Committee  in  intimating  to  the  military 
uutlionties  that   Ili<y  cnuld  not  s[i;nv  Mv.   (Iladwel). 

Sheerness  U.D.C.— Tlie  (im'slion  of  tiie  imiHediate 
repair  of  certain  streets  is  being  considered  by  the 
Works  Committee.  The  work  is  part  of  a  scheme  of 
worlds  which  tlie  surveyor,  INlr.  T.  F.  Berry,  estimates 
will   cost    L-!tL'7. 

Westhampnett  R.D.C.—lii  iei;aid  to  the  iij<.loi-'bus 
service  between  Cliieliester  and  Midliurst  ami 
Cliicliester  and  BoKiior,  the  Aldershot  and  District 
Traction  Company  wrote  that  they  could  not  .see  their 
way  at  jirescnt  to  pay  anytliiilK  further  towards  the 
U))keep  of  the  hi.uhways,  and  the  Southdown  Motor 
Serviees  sjated  that  the  payment  of  3d.  per  'bus-mile 
was  quite  proliibitive.  aud  tliat  in  the  circumstances 
tlie  company  bad  (lecided  to  withdraw  the  .service 
entirely.  It  was  rejiorted  that  the  road  material  un- 
delivered to  date  was  approximately  5,<KK)  cub.  yds. 
Having  re.L'ard  to  the  difficulties  of  contractors  in 
obtaining  the  necessary  labour  to  enable  them  to 
<'oiiiplete  their  contracts,  the  council  resolved  that  no 
steps  be  taken  to  enforce  delivery,  and  -that  the 
yoneral  repair  of  road  .sections  for  wliich  no  material 
could  be  obtained  be  limited  to  emergency  work.- 
Tbe  clerk-  conveyed  representations  from  the  snr- 
viyor-  ipii  (he  damage  to  the  roads  caused  by  thr 
(li;nviii'4  lit  roacl  material  on  wet  da-ys  by  haul  aire 
rii'jiiii.-.  Hie  contractor  on  fine  days  being  enga,i;ed 
ill  tbrc-bini,'  npei  atimis.  It  was  urged  that,  the  use 
of  cnuiiM-  "II  \\'{  da\s  lor  thks  purpose  should  be 
discoiitiniicrl  and  that  horses  and  carts  should  be 
utilised  instead.  The  <-oiiiiril  resolved  to  a>k  tlir 
contractor  to  make  use  i>r  Imrses  and  carls  f"i  llir 
i-onveyaiice   of   stone. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bexley  U.D.C.-Tlic  survey. .,-.  Mr.  \V.  1'.  Iln«..s, 
estimates  the  cost  of  providing  a  surtace-wabr  sewer 
frmn  near  the  Upland  Schools  rid  Chiii<ii-rnad. 
PriiK-es-street,  West-street,  to  the  existing  sml'a'T- 
water  sewer  in  the  Broadway,  at  .U.S.j.").  It  is  imi 
proposed  to  do  tin-  work  till  after  tlu^  war. 

Camberwell  B.C. — The  borough  engineer,  .Mr.  A\  . 
(»xtnb\.  Ii.i,-^  ,-iiliiiiilted  bis  report  on  the  aiiiiiial  cnii- 
Iract.-,.  and  the  rublie  Hea.lth  Committee  stale,  with 
re,L;aid  to  ^llPlleware  drain  jdpes  and  bends,  lljat  the 
e,\istiii'j  arraiigenieiit  with  the  Addington  Timber. 
Slate  and  Cement  'Company.  Limited,  is  that  they 
sliall  sii|iiily  tlie.se  articles  at  17.1  per  eent  below 
standard  price  list  current,  and  "i.i  per  cent  at  setth'- 
iiieiit.  It.  was  understood  that  tlmse  contractors  were 
■prepared  to  continue  tlie  supply  of  the  necessary 
drain  iiipes.  sidijeet  to  a  variation  of  in  per  cent 
below  standard  prict'  list  current,  and  2g  ]ier  cent 
at  settlement.  The  committee  stated  that  they 
are  prepared  to  agr<^'  to  tiiis  variation,  and  with 
regard  In  the  other  ref|uiremcnts  have  left  tlie  matter 
In  the  bnrniigli  <'iigmeer  toobtain  prices  as  reijuired. 
Hulme  Cultram  U.D.C. —  .\  letter  has  been  received 
from  the  Local  (iovernmeilt  Board  declining  to 
sanction  a  ])roposed  loan  for  outfall  works  mi  llu- 
Silloth  sewer.  The  Silloth  Committee,  intend  tn  press 
the  matter,  and  have  forwarded  a  copy  of  the  medical 
officer's  report  to  the  Local  Government  Board. 


Wolverhampton  T.C. — The  profit  from  the  sewage 
farm  for  the  year  ended  last  March  was  £2,588,  the 
income  of  £2,796  from  the  sal©  of  milk. 

WATER,  CAS,   AND  ELECTRICITY. 

Blackburn  T.C. — An  intimation  has  been  received 
from  the  Treasui-y  through  the  Local  Government 
Board  that  they  are  not  prejjared  to  sanction  the  pro- 
posed loan  of  £74, .568  for  the  extension  and  improve- 
ment of  the  Greenbank  gasworks,  except  as  regards  the 
amount  required  for  the  provision  of  tar-distillation 
[ilant.  foi-  which  a  loan  for  £.5,000  would  be  sanctioned. 

Brigg  R.D.C. — A  firm  which  applied  for  a  supply  of 

water  for  a.  mmil)er  of  hoiLses,  and  al.so  to-  works 
where  sonic  liiuidieds  are  employed,  has  been  asked 
to  bear  hall  the  cost  of  laying  the  mains,  estimated 
at  UGlM). 

Brighton  T.€.— The  offer  of  INIessrs.  Ashwell  & 
Nesbill,  Limiled,  to  puirhase  a  third  440-kw.  W'illans- 
K.C.C.  generator  on  behalf  of  the  Ministry  of  Muni- 
lions,  for  the  sum  of  ,£1.2.50,  has  been  accepted  by  the 
Lighting  Committee.  The  engineer  and  manager 
reports:  "This  is  the  same  price  as  we  received  for 
Hie  otlier  two  sets  which  we  have  already  sold  tliem, 
they  to  dismantle,  pay  carriage,  and  re-erect  at  their 
own  <xpense.  This  s<<t  is  known  as  No.  11,  and  was 
purchased  in  1807  for  the  sum  of  £4,788."  The  set 
being  most  urgently  want<'d,  tlie  cniiiniittcc.  at  their 
meeting  on  December  12tii,  gave  perniission  for  the 
ivmnval   of   llu-  plant    foi-tliwith. 

Buxton  U.D.C. — The  Local  Government  Board  have 
written  intimating  their  sanction  to  a  proposal  for 
the  instailation  of  additional  plant  at  the  gasworks. 

Dover  T.C. — The  town  council  propose  to  take  up  a 
I'laii  nf  L'.'i,8S!  fnr  laving  a  new  electricity  cable  to 
Mast  Cliff. 

Dunfermline  T.C-   'the  Inwn  cnmicil  have  accepted 

the  teiiiler  nt  Mr.  .lames  Kitehie,  Dniiferniline,  ut 
L2.s.74t).  for  laying  a  water  main  from  Craigluscar  to 
Knsyth.  a  distance  of  (i  miles.  The  pipe  will  vary 
in  iliameter  from  9  in.  to  20  in. 

Greenock  T.C.-*It  is  proposed  1<i  incur  an  expendi- 
ture of  tti.OiKI  on  extensions  at  the  jjasworks. 

Hammersmith  B.C. — .\n  <'xteiisinn  of  the  <'lectiicity 
inaiiis  in  the  Sfiireh  Green  district  is  [iro]H>sed,  at  an 
estiiiialed    en.,^1    nf    etis:!. 

Hinckley  U.D.C. — The  Gas  Gmnnittee  have  received 
aiitlinrity  to  piireliase  si.xteen  new  gas  retorts. 

Macroom  U.D.C. — In  the  matter  of  tlie  dispute 
between  the  rniincil  and  the  contractors  of  the  water- 
wink.-,  Messrs.  Fleming  Bros..  Portrusli.  tlie  arbi- 
Iralnr.  Mr.  Francis  Bergen,  has  found  that  the 
I'niiiieil  should  pay  a  sum  of  C1.U45  to  the  coiitra<dors, 
and  tbe  cost  of  the  arliitration.  The  contractors' 
nriuiiial  i-laiin  in  connection  with  the  contract  was 
Cl,4ii(i.  I'he  eninicirs  engineer  had  certified  £96(1  as 
bciu'.:'  due  to  them,  but  from  this  it  was  projiosed 
I,,  dediiel  Ibo  w.aues  paid  to  the  clerk  of  works  and 
engineer  during   tbe   period  of  nvertime. 

Newport  (Mon.)  T.C. --The  Waterworks  Committee 
ba\e  been  aiilli  iii-ed  In  view  a  |iro)iosed  site  for  an 
a (lililinii.il    «aler    >iipplv. 

Rawmarsh  U.D.C— .\  Inm  nf  Ll.lllin  is  In  be  taken 
up   fnr  Hie  pinpnse  nf   (he  gaswnrks. 

Sunderland  T.C— The  Klectricity  CnmniLttee  advise 
an  cxteiisinii  of  the  high  tension  mains,  at  an  esti- 
mated cnst  of  £:i25. 

Swansea  T.C. — The  cnqioration  reports  that,  owing 
lip  difiieiilty  ill  f-'ctting  .servants  for  the  hos]>ital,  elec- 
liii'.il  apparatus  for  cooking  and  beating  is  being 
installeii  to  lesscMi  hoiisewm-k. 

Widnes  T.C-  The  town  council  recently  adopted  a 
re(  niiinii'iidatinii  "f  llii'  Water  Committ<-e  to  increas*'. 
till-  price  nf  waler  fnr  dcunestic  jinrposes  from  Cyj^ 
per  ceiil  to  (ij,  per  cent  on  the  yearly  value.  The 
reason  assigned  was  the  increased  cost  of  materials  and 
labinir. 

MISCELLANEOUS. 

Camberwell  B.C. — Tlie  I'ublic  Service  Committee 
lecintly  arranged  with  tbe  South  Metropolitan  Gas 
Company  for  the  installation  at  the  Old  Kent-road 
baths  of  a  forccd-dranght  apparatus,  which  permits 
of  the  consumption  of  coke,  and  also  does  away  to  a 
great  extent  with  the  nui.sance  from  smoke.  This 
apparatus  has  proved  very  satisfactory,  and  has 
effected  a  saving  in  fuel.  Having  received  a  report 
from  the  borough  engineer  upon  the  subject,  the 
I  committee  have  made  arrangements  for  the  provision 
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i>l'  a  similar  apparatus  to  two  Vwilers  with  double 
furnaces  at  the  OKI  Kent-road  baths,  and  for  five  of 
these  contrivances  to  lie  fixed  to  furnaces  at  the 
Church-street  baths.  The  work  of  fixing  will  be 
carried  out  by  the  sras  company,  and  the  whole  cost, 
including  the  contrivances  themselves,  will  amount 
to  about  £79  4s. — The  Works  and  General  Purposes 
Committee  have  arranged  to  allow  the  council's 
workmen  the  use  of  the  paddock  at  Grove.rvale  depot 
for  the  growth  of  vegetables. 

Southend  T.C. — The  bathing  pool  constructed  on 
the  Western  Esplanade  having  proved  a  great  attrac- 
tion to  visitors,  .-iites  have  lieen  arranged  for  others. 
which  will  not,  however,  l>e  put  in  hand  until  the 
end  of  the  war. 

Twickenham  U.D.C. — The  council  are  providing 
30t)  plots  for  allotments  under  the  Cultivation  of 
Waste  Lands  Order. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sfrvbxor  reader. 
y>itl\  a  view  to  making  the  information  given  under  tin. 
head  as  complete  and  accurate  as  possible. 


APPLICATIONS  FOR  LOANS. 

Cork    R.D.C.— Ll.OUO   for   water   sui>|>l.v   extension^. 

Heywood  T.C. — £1,155,  supplemental  loait  fi>i-  (Ik- 
^M'wago  di^l>l'sal  works. 

Radcliffe  U.D.C— .t;P3(J  for  the  provision  i>f  ch-.'- 
tnrity    for   |Mp\ver  purposes. 

Ventnor  U.D.C— 11-jO  for  (he  rcronstructicn  of  ,i 
groyne. 

LOANS   SANCTIONED. 

Birmingham  T.C— L'7,.j;Ul  for  cooling  towns  aii<l  a 
pi  pi-  line. 

Fulham  B.C.— Ll().."i(TO  f..r  boilers  and  fomulii  ioii> 
at  the  electricity  generating  station  (repayable  in 
fift<'en  years),  and  t-'jOO  for  a  temporary  building 
(repayable  in  live  years). 

Lancaster  T.C.      Liiln  fm    new  booster  plant. 
LOAN    REFUSED. 

Malvern  U.D.C-  LL'.HWi  |(,i-  <-Je<-trio  cable  <'.\lcn 
sions. 


SURVEYORS  AND  MILITARY  SERVICF. 


A    REJECTED    OFFICIAL'S    TRIALS. 

At  the  last  nii'eting  of  one  of  the  SoMthrrii  urban 
district  couiii-lls  the  surveyor  ajjplieil  for  peiniission 
to  be  released  from  Ills  duties  as  surveyor  and  sanitary 
inspector,  in  order  thai  he  might  fill  an  appointnuni 
under  the  Army  authorities  in  connection  with  tlir 
building  of  huts.  Ho  gav<j  as  his  reason  that. 
although  lie  had  been  totally  i-cjccted  by  a  medical 
bixird  for  niilil.iry  service,  to  all  appearances  he  was 
fit  to  serve,  ;.nd  that  he  was  subject  to  critici'Sin  1)\ 
the  public,  who  were  unaware  of  the  f.icts  of  his 
rcji-ction.  He  had  been  the  subject  of  abuse  on  anon\- 
Mious  postcards,  and  lie   felt  his  p<TsilioiT  acutely. 

The  clerk  expressed  his  opinion  stronf^ly  that  the 
sui-veyov.  was  voi-y  unwise  to  take  notice  of  sucli 
criticisms,  as  he  had  a  j)erfi'<-tly  clear  conscience,  inas- 
much as  he  had  done  his  best  to  get  into  the  .\rniy 
before  his  total  rejection.  Ho  further  pointed  out 
that  if  he  got  tho  apjioinlment  he  was  seeking  he 
would  be  among  strangc-rs.  and  thus  would  b<^  far 
more  subject  to  criticism  than  lie  would  in  a  place 
where  ho  was  known. 

The  matte^r  was  discusM-d  at  length.  It  was  felt 
that  the  surveyor,  even  though  fit  for  military  ser- 
vice, would  hit  justified  in  remaining  in  his  present, 
employment,  inasmuch  as  his  work  was  of  distinct 
national  importanof)  and  that  hi)  was  invaluable  to 
the  council.  It  was  unanimously  decided  to  e.vpiess 
to  him  tho  council's  disapproval  of  his  application  to 
!)<■  releas<'d. 


Edinburgh  Tramways  Conversion.  1  he  Ministry 
>f  Munitions,  it  is  understood,  have  given  their 
dec-ision  in  respect  to  the  conversion  of  the  Edinburgh 
car-  system  from  cable,  to  eh^tric  or  olherwi.se.  Some 
time  ago  representations  (says  the  i,'lri.«/-iw  Jlcraltl) 
wer*  made  on  the  matter  to  the  Ministry,  and  at  tlie 
same,  time  <H-c<asion  was  taken  to  ask  tli<-  views  of  tin- 
authorities  with  regard  to  the  prosecution  of  the  work 
at  I'ortobello  electrii:  power  station,  where  work  had 
been  begun.  In  both  cases  the  Ministry  of  iMunilions 
has  declimtl  to  allow  the  corporation  to  do  anything 
until  the  end  of  the  war. 


PERSONAL. 


iMi.  .\rtluu-  Kacc.  borough  engineer  of  Blackburn, 
has  been  granted  leave  of  absence  for  six  months  for 
health  reasons. 

Mr.  W.  0.  Ord,  chief  assistant,  water  department. 
Croydon  Corporation,  has  been  elected  a  member  of 
the  Institution  of  Municipal  and  Coxmty  Engineers. 

ilr.  J.  W.  Wilson,  surveyor  to  the  Bolton-on-Dearno 
Urban  District  Council,  has  been  elected  a  member 
of  the  Institution  of  Municipal  aiul  County  Engineers. 

Mr.  Felix  Collins.  pui)il  to  Mr.  .T.  R.  Mead, 
liorough  surveyor  of  Ipswich,  has  been  elected  a 
student  of  the  lii.stifution  of  Mmiicii)al  and  County 
Engineers. 

Mr.  W.  H.  Asbridge,  who  -sei-ved  his  articles  in  the 
Wigton  Rural  District  Council  surveyor's  department, 
has  been  appointed  highway  surveyor  to  the  <-ouncil. 
.it  a  salary  of  £140  a  year. 

Captain  Sidney  E.  Cowan,  of  the  Royal  Flying 
Cinps,  son  of  Mr.  P.  C.  Cowan,  d.sc,  m.inst.c.e., 
chief  engineering  inspector  to  the  1/ical  Government 
Board  of  Ireland,  liits,  wo  regret  to  state,  been  re- 
ported as  missing.  Before  obtaining  his  connnission 
in  the  Royal  Flying  Corps  in  August,  1915— on  his 
eiiihteentli  iiirthday— the  niissiii'g  ofhccr  was  a  member 
of  the  Otlicers'  Training  Corns  in  connection  with 
Diiblhi  University.  He  soon,  distinguished  hinisolf 
by  his  pluck  «n<l  daring,  aind  was  honoiu'ed  by  the 
King  on  tlwee  oocasi<vns  diu'ing  the  present  year  for 


Captain  iS.  E.  Cowan. 

["  /)•;>/)  Siiilicr  and  Kin/itirn-  "  P//0/0.") 

conspicuous  gallantry  a.nd  .-kill  in  attacking  the 
cueniy.  On  May  31st  Captain  Cowan  was  awarded 
the  jVIilitaxy  Oi'oss  for  a  deed  of  surpassing  bravery 
in  tin'  enemy  lines.  He  wa«  iier.sonally  decorated  by 
His  Majesty  at  Buckingham  Palace  in  June.  Re- 
turning to  the  Front,  his  dashing  methods  of  attack 
secured  for  him  a  bar  to  the  MilitaTy  Cross.  On 
November  14th  he  wia.s  granted  a  second  bar 
for  a  deed  thiis  de.sicribed :  "Ho  fought  a  long 
contes-it  with  seven  enemy  naaichines.  finally  bringing 
one  down  in  flames.  He.  lias  displayed  great  skill 
and  gallantry  thronghont."  Altogether  ho  accounted 
for  five  enemy  aeroplanes.  Wa-iting  on  November 
18th  last,  his  Commanding  Officer  .said:  "  During  the 
whole  of  tlie  titno  lie  li'a.s  lieen  with  me  he  lia.S'  always 
done  very  fine  work.  I  have  never  come  across  a 
l)etter  or  more  ijlueky  pilot  than  ho  was.  He  won 
the  Military  Cross  three  limes,  .sO'  that  lalone  shows 
bow  he  worked  out  here.  Ho  was  always  ready  to 
do  his  work,  no  matter  how  unicli  t'lvere  was  to  be 
done.  I  do  mot  know  what  we  shall  do  without  him  ; 
ihe  was  always  so  cheery  that  it  did  one  good  to  be 
with  him.  All  his  bi-other  officers  arc  very  sorry 
about  him  and  offer  their  deepest  sympathy."-    The 
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members  of  the  engineeiing  profession  in  Ireland, 
and  others  with  whom  his  official  duties  brouglit  him 
into  contact,  will  feel  simMre  sympathy  for  Dr. 
Oowan  and  his  family. 

Mr.  I.  W.  Kirsopp,  highway  surveyoi-  to  the  Carlisle 
Rural  District  Council,  was  presented  recently  with 
a  tea  and  coffee  service  by  the  members  of  the  council 
as  a  marriage  gift.  Mr.  Kirsopp  has  held  office  for 
nearly  twenty  years. 

Mr.  N.  A.  Loraine,  j.p.,  the  chairman,  and  Mr. 
H.  C.  Fread,  the  surveyor,  of  the  Esher  and  the 
Dittons  Urban  District  Council,  have  been  appointed 
representatives  on  the  council  constituted  in  connec- 
tion with  the  "  Safety  First  "  campaign  in  the  Metro- 
politan Police  area. 

Mr.  G.  J.  Holmes,  borough  surveyor  of  Okehamji- 
ton,  has  been  called  up  for  servi'ce,  and  the  council 
have  resolved,  subject  to  the  approval  of  the  Local 
Government  Board  (we  learn  from  the  Western 
Morning  News),  that  Mr.  W.  J.  Avery  be  appointed 
temporary  surveyor,  at  a  salary  of  17s.  6d.  per  week. 

Mr.  R.  H.  Clements,  deputy  borough  surveyor  of 
Brighton,  has  submitted  his  name  for  a  commission 
in  the  Royal  Engineers  for  road  service  in  France, 
and  the  Works  Connnittee  have  resolved  to  grant  him 
leave  of  absence,  at  the  same  time  recommending 
that  the  War  Allowances  'STil>Committee  should  pay 
him  such  a  .sum  as  Avill  bring  his  annual  income  up 
to  25  per  cent  in  excess  of  his  present  salary  of  £350 
a  year.  Mr.  H.  S.  Wood  has  been  appointed 
assistant  borough  surveyor  during  the  ab.sence  of  Mr. 
Clements.  

The  council  of  flie  Institution  of  Municipal  and 
County  Engineers  at  their  last  meeting  resolved  to 
nominate  Mr.  P.  H.  Palmer  (Hastings)  as  president 
for  the  year  1917-18.  It  was  also  resolved  to  nominate 
Messrs.' T.  W.  A.  Hayward  (Battersea),  H.  E.  Stilgoe 
(Birmingham),  and  C.  Brownridge  (Birkenhead),  as 
vice-presidents,  and  Sir  James  Lemon  as  hon.  trea- 
surer ifor  the  same  period.  The  president-elect  has 
occupied  the  position  of  borough  siu-veyor  and  water 
engineer  of  Hastings  since  1889,  previous  to  which 
he  was  deputy  borough  engineer  of  Brighton.  At 
Hastings  he  has  carried  out  an  entirely  new  water 
supply  to  the  town,  in  addition  to  very  extensive  sea 
defence  works,  and  has  to  a  lai-ge  extent  recon- 
structed the  main  drainage.  He  is  a  member  of  the 
Institution  of  Civil  Engineers,  and  a  past^president 
of  the  Institution  of  Water  Engineers. 

OBITUARY. 

Lieut.  J.  E.  Shore,  R.E.,  son  of  the  late  Mr.  G. 
Eaton  Shore,  borough  surveyor  of  Crewe  (who  died 
early  in  November),  has,  we  regret  to  state,  been 
killed  in  action.  By  a  .singular  coincidence  the  son 
was  killed  at  the  same  hour  that  his  father  died. 

We  regret  to  record  the  death  of  Mr.  S.  Stevens 
Hellyer,  on  December  8th,  in  his  seventy-sixth  year, 
at  Berne,  Switzerland.  He  was  well-known  as  a 
pioneer  of  sanitary  reform,  and  was  for  many  years 
head  of  the  firm  of  Messrs.  Dent  &  Hellyer,  sanitary 
engineers,  of  35  Red  Lion-square.  W.C.,  l)ut  formerly 
of  21  Newcastle-street,  Straiid.  The  firm  dates  liapk 
to  1730.  and  was  originally  established  in  the  Strand. 
"  'Ihe  Old  Plumber's  Shop  near  the  Sitrand."  the 
name  by  which  it  was  familiarly  known  by  the  firnr's 
numerous  patrons  and  employees,'  lias  held  a  higli 
reputation  for  many  years  in  the  plumbing  and  sani- 
tary engineering  world,  and  its  world-wide  fame  is 
undoubtedly  due  to  the  skill,  energy  and  enterprise 
of  its  late  revered  chief.  Mr.  Hellyer  came  to  Loudon 
many  years  ago  from  Devoi'ishire,  and  entered  the 
firm  of  Messrs.  Beard  &  Dent,  in  whose  business  he 
soon  took  the  leading  position.  During  the  year  1881. 
when  modern  methods  were  rajiidly  reiilat-ing  tlie  old 
obsolete  insanitary  arrangements,  Mr.  He  1 1  \er  dull  vetoed 
at  the  Society  of  Arts,  for  the  National  Health  ,S<K_-iety. 
a  course  of  free  lectures,  in  which  he  proved,  with  the 
aid  of  numerous  large  coloured  diagrams  and  by 
practical  demonstration,  the  advantages  of  new  and 
improved  methods  of  sanitation.  The  lectures  were 
so  well  received  that  they  were  repeated  at  a  later 
date,  and  were  .subsequently  published  in  book  form. 
He  was  the  first  examiner  in  plunibers'  work  for  the 
City  and  Guilds  of  London  Institute,  and  afterwards 
became  consultative  examiner.  Mr.  Hellyer  wrote  a 
book,  which  was  much  appreciated,  entitled  "  The 
Pluml>er  and  Sanitary  Houses."  It  ran  through 
several  editions,  and  was  regarded  as  the  most  com- 
plete work  of  the  kind  on  modern  plumljing  and 
general  sanitation.    Then  followed  a  students'  book 


nn  '■  Principles  and  Practice  of  Plumbing,"  which 
became  very  popular  among  the  younger  members  of 
the  trade,  and  was  accepted  as  a  standard  text-book 
in  the  technology  of  plumbing.  Those  who  were 
intimately  associated  with  him  will  always  cherish 
his  memory,  and  regard  him  as  a  true  friend  and 
generous  employer. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

SAINT   PANCRAS   BOROUGH    COUNCIL. 
The  Higliways,  Sewers  and  Public  Works  Com- 
mittee invite  Tenders  from  persons  willing  to  e-xecute 
Contracts  for  the  Work  or  Materials  l>elow  described 
for  one  year,  connnencing  1st  April,  1917. 

Tenders,  imder  endorsed  covers  (supplied),  to  be 
delivered  at  the  Office  of  the  Department  of  Works 
at  the  Town  Hall,  Pancras-road,  N.W.,  not  later  than 
12  o'clock  noon  on  Monday,  the  8th  January,  1917. 

1.  Removal  of  Road  Sweepings  and  Gully  Soil. 

2.  Horsing  Water  Vans. 

3.  Horsing  Road  Sweeping  and  other  Machines. 

4.  Cartage. 

5.  Timber  and  Joinery  Materials. 

6.  Barrows,  Trucks,  Handles,  &c. 

7.  Paints. 

8.  Oils. 

9.  Candles  and  other  Chandlery. 
10.  Smiths'  and  Founders'  Works. 
il.  General  Ironmongery. 

12.  Tools  and  other  Hardware  Goods. 

13.  Yorkshire  Stone  and  Artificial  Paving  Slabs. 

14.  Granite  Kerbs,   Paving   Setts,   Broken   Granite 

and  Kentish  Rag. 

15.  Gravel  and  other  Roadway  Materials. 

16.  Sundry      Materials      (Lime,     Cement,     Bricks, 

Stoneware  Pipes,  and  other  Glazed  Goods). 

17.  Bass  Brooms  and  Horse  Brush  Stocks. 

18.  Tarpaulins,  Hemp  and  Rubber  Goods. 

19.  Pitch,  Tar,  Creosote  Oil,  Carbolic  Powder,  and 

Coke. 
No  Tender  will  be  considered  unless  made  out  on 
one  of  the  ])rinted  Forms,  without  any  alteration 
thereof,  which,  with  any  furtlier  particulars,  can  be 
obtained  on  application  to  Mr.  Wm.  Nisbet  Blair, 
m.inst.c.e:.  Borough  Engineer  and  Surveyor,  up  to 
the  mornnig  of  the  said  Mondav,  the  8th  Januarv. 
1917. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender.' 

Intinding  Contractors  are  not  required  to  attend 
the  Connnittee. 

(Bv  order) 

C.  H.   F.  B.VKRETT, 

Town  Clerk. 
Town   Hall, 

Pancras-roail,  N.W. 

December  2t),  1916.  (3,2(59) 

rjERTFORDSHiRE    COUNTY  COUNCIL. 
*-*-   TENDEh'S  FOR  GRANITE,    SLAG,    AND 
TAR-MACADAM. 

Tenders  are  invited  for  the  Supply  of.  Broken 
Granite,  Slag,  and  Tar-niaoadam  required  for  the 
]\[ain  Roads  during  the  year., ending  Jlarch  31st,  1918. 
Forms  of  Tender  and  Conditions  of  Contract  may 
be  obtained  on  application  at  my  oiKce,  oi  will  be 
sent  through  the  post  upon  receipt  of  a  stamped 
addressed   foolscap  envelope  {2y{.). 

Tenders,   which   must  be   upon  the  tonus   puivided, 
are  to  be  delivered  not  later  than  January   l.'ith,   IIU7. 
The  lowest  or  any  Tender  will    not  necessarily   be 
accepted. 

J.   S.   KILLICK, 

County  Surveyor. 
County'  Surveyor's  Office, 
Hatfield. 
December  20,   1916.  (3,210) 

TDOEUUGH    OF    CHEPriNG   WYCOMBE. 
-*-*    The  Corporation  is  open  to  receive  Tenders  for 
tlie  Supply  of  Stoneware  Pipes  for  the  forthcoming 
year.  / 

Form  of  Tender  can  be  olitained  at  the  OfKce  of  the 
undersigned,  to  whom  ail  Tenders  nnist  be  delivered 
liy  not  later  than  3rd  January",  1917. 

T.   J.   RUSHBROOKE, 

Borough  Surveyor. 
2,1  Eai-ton-street, 
High  Wycombe, 

December  20,  1916.  (3,208) 


December  22.   lt)H). 
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OPEN  SPACES. 


By  Prof.  S.  D.   Adshead. 

[From  fifth  of  series  of  lectiues  on  the  Town  Plan- 
ning of  Greater  London  After  the  War.] 

In  uiy  first  and  second  lectures  I  went  somewhat 
fully  into  the  factors  conti-olling  development,  and 
showed  that  the  most  important  of  these  was  tlie 
provision  of  easy  commnnication  by  train  with  the 
centre  of  London.  Diagrams  of  suburban  railway 
systems,  both  steam  and"  electric,  are  conclusive  in 
proving  that  railway  lines,  and  not  roads,  exert  to-day 
the  greatest  influence  on  the  development  of  suburbs. 
ilaiTi  ro;ids  are  necessary,  and  very  necessary,  when 
a  later  stage  in  development  has  been  reached;  but 
tliere  are  important  and  flourishing  suburbs  around 
London  to  which  no  main  road  ajiproaches.  So  that, 
having  regard  to  the  future  development  of  open 
country  around  Loudon,  it  is  the  jwogress  of  the 
railways  that  we  ought  most  closely  to  watch. 

.V  reference  to  a  general  map  of  Greater  London, 
wliich  outlines  those  areas  tliat  are  to-day  contiguous 
to  good  lines  of  conununication,  shows  us  that  many 
nnexploited  green  strips  still  penetrate  to  within  4  or 
5  miles  of  the  centre  of  London.  These  rural  oases 
awiiit  witli  concern  the  exploitations  of  the  railway 
director,  and  it  is  an  important  question  as  to  how, 
if  at  all,  the  futuri-  ilevelopment  of  such  areas  should 
be  controlled. 

RUB^VL    AREAS    ABOUND    LARGE    TOWNS 

Many  propositions  have  been  advanced  as  to  liow 
the  rural  areas  around  large  towns  should  be  dealt 
with.  There  are  those  who  hold  that  no  town  should 
extend  beyond  certain  limits ;  that  at  a  given  period 
in  its  growth  an  iigricultural  or  arable  belt  of  open 
country  should  l>e  left,  and  that  further  development 
should  only  take  place  outside  that  belt.  Then  there 
arc  tliose  who  advocate  leaving  open  radial  spaces 
Ix'tweeu  lines  of  development,  widening  as  they 
extend  out.  Having  regard  to  the  general  tendency 
for  all  develoiuutiit  to  extend  out  along  radial  lines, 
the  latter  proposition  would  st-em  the  most  natural. 
But  is  it  reasonable  to  limit  development  in  so  drastic 
and  artificial  a  way  ?  Is  it  not  possil)le  to  control 
development  by  limiting  it  in  a  more  natural  way  ? 
Is  it  not  possible  to  have  suburbs  that  are  rural 
rctreat-s  and  not  town  extensions  ? 

A.s  well  as  the  suburbs  that  lie  on  the  fringe  of 
urban  London,  cannot  we  have  modern,  up-to-date 
suburban  towns  and  modem,  up-to-date  suburban 
villages,  with  an  assurance  that  they  will  never  be 
surrounded  and  chocked.  The  solution  o-f  the 
problem  of  how  to  deal  with  tliese  extensive  agricul- 
tural areas  that  encroach  oil  London,,  and  that  as  yet 
have  not  been  exploited  by  railways,  seems  to  me 
to  lie  to  provide  within  them  selected  areas  for 
building  developments,  and  limit  them  in  size, 
leaving  a  surround  of  agricultuial  land.  .  .  . 

In  suggesting  that  these  undeveloped  lands  that 
to-day  penetrate  into  Greater  London  have  restric- 
tions placed  ui>on  them  which  admit  of  limited  areas 
of  develoi)ment  and  sites  for  small  groups  of  houses, 
which  I  have  described  as  viUagcs,  it  must  not  l>e 
s\ipposed  that,  in  thinking  of  such  places,  I  have  in 
my  mind  the  immortal  village  of  Gray's  Elegy.  No; 
the  village  which  Gray  describes  with  its  curfew  bell, 
its  ivy-mantled  tower,  and  lowing  herds  wending 
slowly  o'er  the  lea,  has  no  future  in  Greater  London; 
this  kind  of  village  life  will  have  to  be  relegated  to 
the  country  beyond.  The  sort  of  village  that  I  have 
in  my  mind,  consisting  of  about  twenty  cottages  or 
small  houses,  with  occasionally  a  group  of  houses  of 
a  larger  type,  will  exist  more  on  the  lines  of  the  best 
type  of  a  small  suburban  community,  such  as  is  to 
be  seen  in  many  outlying  districts  to-day,  and  the 
sort  of  country  that  would  be  reserved  between  them 
would  be  agricultural  land  pretty  much  as  we  see  it 
now,  with  perhaps  more  dairy  farms  and  an  increase 
in  market  gardens,  orchards,  allotments,  and  every 
kind  of  intensive  culture. 

There  would,  of  course,  be  great  difficulties  in 
regard  to  satisfying  owners  whose  land  w'as  to  be 
kept  open,  Ijut  much  could  be  done  in  a  matter  of 
this  kind  by  negotiation,  and  perhaps  by  compensa- 
tion, collected  by  a  rate  levied  on  all  built-up  areas 
in  the  vicinity  of  undeveloped  land. 

The  sum  total  of  such  an  arrangement  would  cct- 
tainly  result  in  an  enhanced  value  all  round. 

Probably  to  restrict  permanently  lines  of  railway 
communication  and  other  routes  of  public  conveyance 
would  be  foufld  to  have  the  same  effect  as  limiting 


the  building  areas.     And  this  indirect  way  of  dealing 
with  the  difficidty  might  in  the  end  prove  the  best. 

NATURE    RESERVATIONS. 

Quite  another  matter  is  the  provision  around 
London  of  a  chain  of  Nature  reservations.  In  Epping 
Forest  and  Richmond  Park  London  possesses  un- 
broken areas  and  stretches  of  natural  scenery  of 
which  she  may  bo  justly  proud.  The  value  of  these 
great  open  spaces,  each  of  which  covers  considerably 
over  4,(J00  acres,  is  inestimable. 

'They  are,  however,  insufficiently  accessible  for 
those  inhabitants  who  dwell  in  the  North,  West  and 
South-east.  To  provide  similar  amenities  for  the 
people  dwelling  in  these  districts  there  are  needed 
similar  reservations  in  the  direction  of  Edgware  and 
Eltham.  The  London  Society  in  this  plan  suggest 
.  flie  acquisition  of  two-  such  areas.  .  .  . 

The  addition  of  two  magnificent  Nature  reservations 
would  be  a  great  boon  to  London,  but  when  we  con- 
sider the  wooded  heights  that  encircle  Vienna,  when 
we  consider  that  before  many  years  the  opportunity 
of  having  a  chain  of  Nature  reservations  around 
London  will  be  lost  for  all  time,  when  we  realise  the 
mistakes  that  result  from  the  national  method  of  com- 
promising and  half-doing  tilings,  we  realise  that  to 
be  satisfied  with  two  more  extensive  reservations  is 
not  enough.  We  want  a  chain  of  reservations,  and 
we  want  them  connected  together  by  packways  and 
delightful  drives.  'Some  such  scheme  .as  tliis  has 
been  proposed  by  the  London  Society  as  regards  their 
outer  circular  roadway. 

In  advocating  the  preservation  of  all  these  open 
areas  in  Greater  London,  it  ought  not  to  be  a  case  of 
how  little  can  we  do  with,  Init  rather  how  much  can 
we  enjoy.  We  have  to  remember  that  recently  there 
have  been  introduced  enormous  improvements  in 
jtassenger  transit,  and  that  therefore  the  value  of 
land  arounjl  London  is  not  so  much  less  15  miles  out 
than  it  was  some  years  ago  5  miles  out,  and  that  the 
tendency  in  the  future  will  be  for  it  to  equalise.  But 
as  we  get  fiu-ther  out  it  increases  in  area  in  the 
square  of  the  dist;uioe,  and  therefore  if  we  look  at  the 
matter  from  the  point  •  of  view  of  the  Londoner, 
instead  of  regarding  it  with  the  limited  parochial 
vision  which  to-day  seems  to  settle  all  these  ques- 
tion's, we  realise  that  it  does  not  mean  the  loss  of 
thousands  of  acres  of  desirable  building  land  which 
the  little  Londoner  thinks  he  can  ill  spare. 


CLINKER  ASPHALT  AT  HORNSEY. 


The  llornsi  y  'ruwu  CVuuicil  at  their  meeting  on  the 
18th  instant  resolved  that  the  usual  triennial  tenders 
for  asphalt  footway  and  carriageway  work  be  not 
invited,  having  regard  to  the  successful  results  in 
respect  of  durability  and  economy  which  have 
obtained  during  the  i)ast  three  years  in  the  manu- 
fivcture  and  laying,  by  the  town  council's  own  staff, 
of  clinker  asphalt. 

This  new  asphaltic  material,  manutactvtred  with 
destructor  clinker  and  JbxpiiaHc,  has  been  used  for 
the  resurfacing  in  sini;!.'  iiinl  ilnuble  coat  work  of 
large  areas  of  water-bouml  inac;nlam  roads.  Its  use 
has  also,  during  the  past  three  years,  been  success- 
fully extended  to  the  repairing  and  renewing  on 
existing  concrete  foundations  of  carriageways  and 
footways  originally  laid  in  natural  rock  and  mastic 
asphalt. 


Darlington's  "  Rubbish  Campaign." — A  "  rubbish 
campaign  "  has  been  inaugurated  in  Darlington.  It 
will  continue  for  a  fortnight,  during  which  time 
ajipointed  collectors  will  gather  from  houses  goods 
which  would  otherwise  be  stored  away  as  lumber,  and 
the  proceeds  of  a  sale  will  be  handed  over  to  patriotic 
funds. 

War  Bonuses  for  Corporation  Employees. — In  view 
of  the  increased  icst  uf  living,  the  Barnsley  Town 
Council  have  granted  additional  w-ar  bonuses  of  2s. 
per  week  to  stn'ct  sweepers,  and  other  employees 
receiving  less  than  20s.  per  week,  and  3s.  per  week  to 
all  employees  excepting  those  who  had  been  dealt 
with  by  individual  committees. — Bui-ton-on-Trent 
Town  Council  last  week  decided  to  grant  all  un- 
skilled workmen  an  additional  war  bonus  of  3s.  per 
week,  women  engaged  on  temporai-y  work  to  receive 
the  same  amount,  and  youths  Is.  The  previous  bonus 
was  given  in  March.  It  was  stated  that  a  war  bonus 
to  the  lower-paid  members  of  the  municipal  staff  was 
under  favourable  consideration. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


COUNCIL  MEETING. 

A  nieetmg  of  tlic  <'ouiicil  of  Uie  Institution  of 
Mnnic-ii)al  ;uid  County  Eiiginefrs  was  held  at  92 
Victoria-street,  Westminster,  on  the  9th  inst.,  wlien 
there  were  present  Messrs.  .Tolin  S.  Brodie  (]irasident_, 
in,  the  ohair),  J.  Patten  Barber,  William  N.  Blair, 
John  A.  Brodie,  "  Charles  Brownridge,  George  P. 
Carter.  J.  William  Cockrill,  P.  Dodd,  Ernest  J. 
Eliford,  T.  W.  A.  Hayward,  L.  S.  MoKenkie,  Frank 
Massie.  W.  H.  Prescott.  Norman  Scorgie,  Henry 
Stilcoe.  H.  T.  Wakelani.  J.  P.  Wakeford,  James  A. 
Wei)b_,  Charles  F.  Wike,  Edward  Willis,  Oliver  E. 
Winter,  Ernest  E.  Worrall,  the  consultant  secretary, 
the  secretary,  and  the  acting  secretary. 

R.I.B.A.    ARTEEIAI.    ROAD    CONFERENCE. 

On  the  recommendaition  ol  the  Town  Planning 
Connnittee  it  was  resolved  that  Mr.  Hayward  and 
Mr.  Webb,  the  representatives  to  this  conference, 
should  in  principle  support  the  resolution  to  be  .sub- 
mitted to  the  Local  Government  Board. 

COMPULSORY    TOWN    PLANNING. 

Attention  was  drawn  by  the  same  committee  to  a 
paper  on  this  subject  read  at  a  meeting  of  the  Town 
Planning  Institute  by  Councillor  Harrison,  of  Bir- 
mingham. It  was  resolved  that  it  should  be  left  in 
the  hands  O'f  the  chairman  of  the  comjnittee,  Mr. 
H.  E.  Stilgoe,  to  take  such  action  in  the  matter  as 
he  thought  to  be  in  the  interests  of  the  institution. 

SUB-DIVISION    OF    INDIAN    DISTRICT. 

It  was  resolved,  on  the  recommendation  of  the 
General  Purposes  Committee,  that  the  consideration 
of  this  subject  be  deierred  until  tlie  appointment  of 
a  successor  to  Mr.  A.  P.  Henderson,  municipal  engi- 
neer, Chittagong, .  Eastern  Bengal,  as  hon.  district 
secretary. 

STANDAliDISATION. 

It  was  resolved,  on  the  recommendation  of  the 
Standardisation  Committee,  that  Messrs.  P.  Dodd, 
E.  J.  Elford,  and  E.  Willis  te  appointed  to  form  a 
sub-committee  to  consider  and  report  on  road  forms 
of  statistics. 

It  was  also  resolved  that  the  sub-committee  for 
Refuse  Disposal  undertake  the  draifting  oif  standard 
forms  ifor  statistics  in  reference  to  the  collection  and 
disposal  of  house  refuse  and  report  to  the  committee. 
It  was  decided  that  Mr.  P.  Dodd  be  co-opted  a  mem- 
)jer  of  the  sid>committee. 

The  consideration  of  a  tStandard  Form  of  Articles 
and  extended  periods  for  repayment  of  loans  in 
respect  of  works  in  reinforced  concrete  w.as  deferred. 

STREET    LIGHTING    SPECIFICATIONS. 

A  letter  was  received  from  the  Institution  of  Elec- 
trical Engineers  regarding  the  publication  of  a 
majority  report  on  street  lighting  specifications.  It 
was  resolved  that  this  matter  be  referred  to  th©  dele- 
gates appointed  by  the  council  to  attend  this  con- 
ference. 

council's  nominations. 

The  following  motion,  of  which  due  notice  had 
been  given,  was  received  from  tha  president,  and 
carried  ncm.  con.:  — 

"  That  in  future  a  meeting  of  the  council  shall  be 
held  in  the  month  of  December  in  each  year,  at 
which  nominations  shall  be  invited  from  the  chair 
for  the  positions  of  president,  vice  -  presidents  and 
hon.  treasurer  for  the  ensuing'year.  If  isiich  nomina- 
tions exceed  the  respective  vacancies  or  offices  to  be 
filled,  a  ballot  thereupon  shall  be  taken  and  the 
members  elected  as  the  result  thereof  shall  be  nomi- 
nations of  the  council  for  .snch  offices  as  required  by 
By-law  14;  and  that  the  resolution  on  the  same  sub- 
ject, dated  December  2,  1911,  be  and  is  hereliy 
rescinded." 

annual  meeting  arrangements. 

The  arangements  for  this  meeting  were  left  in  tlic 
hands  of  the  isresident-elect,  Mr.  P.  H.  Palmer. 

THE    ORPHAN    FUND. 

A  meeting  of  the  South-We.stern  District  of  the 
Institution  of  Municipal  and  County  Engineers  was 
held  at  the  Guildhall,  Exeter,  on  iSaturday  last  to 
consider  the  following  resolution  sul)mitted  by  the 
Orphan  Fund  Connnittee:  — 

"  That  one  or  more  Orphan  Fund  stewards  be 
appointed  in  each  district  to  advocate  the  claims  of 


the  fund,  to  promulgate  its  work,  to  solicit  and  col- 
lect subscriptions  and  donations,  to  investigate  cases 
needing  assistance,  and  to  report  to  the  secretary  on 
all  questions  relating  to  the  work  of  the  fund." 

iThe  matter  was  considered  at  length,  and  the  follow- 
ing resolution  was  carried  unanimously:  — 

"  That  this  meeting  of  the  South-Western  District 
of  the  institution  heartily  approve  of  the  resolution 
submitted,  and  that  arrangements  be  made  to  co- 
operate on  the  lines  laid  down  in  the  resolution." 

The  following  were  asked  tO'  act  as  stewards: 
Somerset— Mr.  G.  R.  Folland,  acting  county  sur- 
veyor; Devon — Mr.  W.  P.  Robinson,  county  surveyor. 
No.  2  Division;  Mr.  R.  M.  Stone,  county  surveyor. 
No.  3  Division ;  and  Mr.  C.  O.  Barnes,  surveyor  to 
the  Paignton  Urban  District  Council ;  Dorset — Mr. 
S.  J.  James,  survewoi  to  the  Sherborne  Rural  District 
Council;  Cornwall— Mr.  L.  D.  iThompsoo,  county 
surveyor. 

It  was  further  resolved  that  the  hon.  district  secre- 
tary submit  the  following  resolution  to^  the  secretary 
of  the  institution:  — 

"  That,  in  the  opinion  of  this  meeting,  the  time 
has  airived  when  the  council  of  the  institution  sliould 
consider  the  advisability  of  contributing  to  the 
Orphan  Fund  froiB  the  funds  of  the'  institution  at 
least  Is.  per  head  for  each  member  per  annum." 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President— 'Ms..  Henry  C.  Adams,   m.insi.c.e., 

M.I.MECH.E.,    F.R.SAN. I. 

Presklent-Elect — Mr.    Edward   Whitwell,   f.i.s.E., 

M.S. A.,  Engineer  and  Surveyor,  Abersychan 

Urban  District  Council.    (Lieut.  R.N.V.R.) 


ANNUAL    MEETING. 

The  eighth  annual  general  meeting  will  be  lield  in 
London  on  Saturday,  January  6th. 

Programme. 
11.30  a.m. — C!ouncil  meeting. 
11.45  a.m.— Meet    in    the    council    chamber.    No.    4 

Southampton-row,  W.C. 
12  (noon). — ^Annual  general  meeting. 

Minutes  of  last  annual  general  meeting. 
Presentation  of  annual  report  of  council. 
iVnnounceuient  of  result  of  ballot  for  elec- 
tion of  president  and  council   for  the   year 
1916-17. 
Installation  of  president. 
Any  other  business. 
12.45  p.m. — Adjourn  for  lunoh. 
2.30  p.m. — Reassemble  in  council  chamlier. 
Presidential  address. 

Discussion  on  the  following  papers  to  be 
presented  to  the  meeting:  — 

"  A  Resumi  of  Public  Health  Matters,"  by 
G.  Belson   Chilvers,   m.r.san.i.   (Member). 

"  Practical  Road  Work,"  by  Geo.  Rodley 
(Member). 

"  Notes    on    the    Use    of    Electricity    in 
Mimicipal   Engineering,"    by   Horace  Boot, 
M.I.E.E.,  M.I.MECH.E.  (past-p resident). 
B.  Wyand, 
'  Secretary. 

39  Victoria-street,  S.W. 


APPOINTMENTS  VACANT. 

Official  and  similar  advbstisbuents  received  dp  to  4.30  p.m. 
on  lanrsdavs  will  be  inserted  in  the  following  dat'9  issdb 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  ol 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  ICity  No.  101,6)  subject  to  later  con- 
firmation  by   letter. 

iSANITARY  INSPECTOR.— December  29th.— Gelly- 
gaer  Urban  District  Council.  £120  per  annum. — Mr. 
F.  T.  James,  clerk.  Council  Offices,  Hengoed,  vid 
Cardiff. 

INSPECTOR  OP  NUISANCES.— December  30th.— 
Whitby  LTrban  District  Council. — Mr.-  W.  S.  Gray, 
clerk.  Council  Offices,  Whitby. 

ENGINEER,  SURVEYOR,  AND  INSPECTOR.— 
January  6th.— iStieet  Urban  District  Council.  £175 
per  annum. — ^Mr.  S.  T.  Clothier,  clerk.  Council  Offices, 
Street. 

SURVEYOR  AND  INSPBCTOR.-Jannary  15th.— 
Dorking  Urban  District  'Ooumcil.  £250  per  annum. 
—Mr.  W.  J.  Hodges,  clerk,  64  South-street,  Dorking. 
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ASSISTANT  ENGINEERS.— Maicli  3Is1.— Indian 
Public  Works  and  St^te  Railways  Department.  Not 
l«ss  than  twenty-one  and  not  more  than  twenty-four 
years  of  age  on  July  1st. — The  Secretary,  Public 
\\\>rk.-;  Department,  India  Ofl&ce,  London,  S.W. 

TEMPORARY  ASSISTANT.— Corporation  of  Tenby. 
30.-;.  per  week. — Mr.  B.  Morley,  borough  surveyor, 
Tenby. 

.VSSISTANT  ENGINEER.— Public  Works  Depart- 
ment, Straits  Settlement.  £360— £15— £4S0.— Messrs. 
Gregory,  Eyles  &  Waring,  12  Dean's-yard,  West- 
minster, S.W. 

ASSISTANT  FOR  SURVEYS.  —  Southampton 
Coimty  Coun«iL— The  County  Surveyor.  The  Castle. 
Winchester. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  a-nd  similar  ADTEnrisBMBNTS  received  up  to  4.30  p.m. 

ON    TBCRSDAIS    WILL    BB    INSEKTED    IN    IBS    FOLLOWING    DAYS    ISSCE, 

but  those  Tesponsiilg  for  their  despatch  ore  recommended 
to  arrange  that  then  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  loter  con- 
firmation  by  letter.  

LE<JN (Spain). — uVugust  15, 1917.— .Schemes are  invited 
for  a  water  supply,  and  also  for  the  iinprovemeiit  of 
the  sewerage  system.  A  prize  of  £1,000  will  be  awarded 
to  the  author  of  the  selected  scheme. ^Secretaria  del 
Ayuntamiento,  Leon.  Spain. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  eecbivbd  up  to  4.30  p.m. 
on  thcbs0ay8  will  be  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  ircckly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  10i6)  subject  to  later  con- 
firmation   by  letter.  

Buildings. 

I'E.MERoKE.— January  2nd. — For  cement  plaster- 
ing work  I'll  various  cottages,  for  the  urban  district 
council— The  Town  Hall,   Ball.sbridge.  co.  Dublin. 

Englneoring:  Iron  and  Steel. 

MANCHESTER.— December  28th.— For  the  supply 
and  erection  of  water-tubo  boilers  and  induced- 
draught  i)lants,  for  the  Electricity  Committee. — Mr. 
F.  E.  Hughes,  secretary,  Electricity  Department, 
Town  Hall. 

SCUNTHORPE.— January  3rd.— For  the  supply  of 
an  electric  motor  and  pump  combined,  the  latter 
de.s.igned  for  a  discharge  of  300  gallons  per  minute  on 
a  lift  of  65  ft.;  also  a  transfonner,  for  the  urban 
district  council. — Mr.  Herbert  Heap,  engineer  and 
surveyor.  Council  Offices,  High-.street.  Scunthorpe. 

DURBAN. — January  3rd. — For  the  supply  of  a 
3,000-kw.  steam  turbine  alternator  and  conJen,>^iiig 
plant,  for  the  corporation. — Borough  Electrical  Engi- 
neer, Municipal  Buildings,  Durban.  South  .\frioa. 

CAPE  TOWN.^Ianuary  5th.— For  the  supply  of 
electric  motors  and  starting  panels,  for  the  cor- 
poration.— Electricity  Department,  Dock-road,  Cajje 
Town. 

WIGAN.— January  8tli.— For  the  sujjiily  of  a  30-li.p. 
motor  tower  wagon,  for  the  Tramways  Committee. — 
Mr.  F.  Buckley,  general  manager.  Corporation  Tram- 
ways,  Market-place,   Wigan. 

ALNWICK. — January  8th. — ^For  providing  and  fix- 
ing four  sluice  valves,  for  the  rural  district  council. 
—Mr.  H.  W.  Walton,  clerk,  Alnwick. 

SYDNEY.— January  8th.— For  the  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works. — Department  of  Commercial  Intelligence, 
Basinghall-street,  E.G. 

AUCKLAND  (New  Zealand).— January  21st.— For  the 
supply  of  mild--teel  or  iron  gates  and  fenoing,  for  the 
Harbour  Board. — Messrs.  W.  &  A.  McArthur,  Canterra 
House.  18-19  Silk-street,  Cripplegate,  London,  E.C. 

Roads. 

SOMERSET.- December  27th.— For  surface  tarring 
on  main  roads,  for  the  county  council. — Mr.  Gordon 
R.  Folland,  acting  county  surveyor.  County  Sur- 
veyor'.s  Office,  Wells. 

BEXLEY.— December  27th.— For  the  supply  of  tar. 
highway  materials,  best  glazed  stoneware  socketed 
pipes,  and  best  Portland  cement,  for  the  urban  dis- 
trict council. — Mr.  W.  T.  How«e,  surveyor. 


FINCHLEY.— Deceml>er  28th.— For  the  supply  of 
tar  aiKl  gritting  material,  for  the  urban  district 
council.— -Mr.  H.  Catehpole,  deputy  surveyor.  Council 
Offices,  Church  End,  Finchley. 

C.VNNOOK.— December  29th.  —  For  the  supply  of 
refined  tar  and  work  of  tar-spraying,  for  the  urban 
district  council. — ilr.  R.  Blanchard,  engineer  and 
surveyor,  Coimcil  Offices,  Cannock. 

OONWAY.— Decembeir  31st.— The  rural  district 
council  are  advertising  for  a  second-hand  stone 
crusher,  to  break  from  27  to  30  tons  per  day. — Mr. 
H.  T.  Davies,  surveyor.  Rose  Hill-street,  Conway. 

RUISLIP-NORTHWOOD.— January  1st.— For  the 
supply  of  ;',-in.  washed  granite  sittings,  and  tar- 
spraying,  for  the  urban  district  council. — Mr.  Edmund 
R.  Abbott,  clerk.  Council  Offices,  Oaklands  Gate, 
North  wood. 

ROMFORD.— January  1st.— For  the  supply  of 
lu-oken  granite,  for  the  rural  district  council. — The 
Highway  Surveyor. 

TWICKENHAM.— January  3rd.  —  For  sewering, 
levelling,  kerbing,  paving,  channelling,  and  making 
good  part  of  a  street,  for  the  urban  district  council.— 
Mr.  Fred.  W.  Pearce,  smveyor.  Town  Hall,  Twicken- 
ham. 

BOURNK.^January  6th.— For  the  supply  of  5,000 
tons  of  granite,  and  1,000  tons  of  .slag,  for  the  rural 
district  council. — Mr.  T.  Lake,  district  surveyor. 
Bourne. 

NORTH  RIDING.— January  lOtli.— For  team  labour 
and  hauling  (da.y  work  and  by  tonnage),  and  for 
macadam  and  steam  rolling,  for  the  county  coiuicil. — 
i\Ir.  W.  G.  Bryning,  county  surveyor.  County  Hall, 
Northalleiton. 

DU1;H.\M.— January  13th. — For  tar-spraying  on  the 
iiiain  roads,  for  the  county,  council. — Mr.  Albert  E. 
Brookes,  c-ounty  surveyor.  Shire  Hall,  Durham. 

WORCESTERSHIRE.— January  20th.  —  For  the 
supply  of  granite,  blast-furnace  slag,  and  tar-mac- 
adam, for  the  county  council. — Mr.  C.  F.  Gettings, 
county   surveyor,   30  Foregate^street,   Worcester. 

CHISWIOK.  —  Offers  will  be  received  for  several 
.3,')0  to  -1(N»  gallon  water  vans. — The  Engineer,  Town 
Hall,  Chiswick. 

Stores. 

HORNSEY.— January  Sth.— For  the  supply  of  road 
materials,  paving,  granite  and  general  mason's  iiiate- 
rials,  mason's  and  pavior's  work,  Portland  cement, 
forage,  iron  and  steel,  disinfectants,  and  cartage,  for 
the  coqioration. — ^Mr.  E.  J.  Lovegrove,  borough  engi- 
neer and  surveyor.  Town  Hall,  Soutliwood-lane, 
Highgate,  N. 

PLYMOUTH.— January  15th.— For  the  supply  of 
paints,  varnishes,  ironwork,  petrolemn  oil,  broom- 
heads,  bou.-ehold  brushes,  rope,  iron  and  steel,  pitch- 
pine,  deals,  flooring,  carbolic  powder,  Portland 
cement,  lubricating  oils,  tar  and  pit<;h,  painter's 
brushes,  explosives,  soap,  wood  blocks,  creosote,  dis- 
infectant fluid,  granite  kerbs,  setts,  white  lead,  red 
lead,  linseed  oil,  tuq^entine  and  turpentine  substi- 
tute, refilling  machine  revolving  brooms,  l^nzoline 
and  motor  spirit,  tools,  indiarubber  goods,  hose,  and 
ship  chandler's  goods,  for  the  corporation.  —  Mr. 
James  Patoii,  borough  engineer  and  surveyor.  Muni- 
cipal (Jffices,  Plymouth. 

IWiscellaneous. 

I  iXFDliD.— December-  27th.— For  the  supply  of 
ironmongery,  eastings  and  wrought-iron  work,  oils, 
paints,  and  disinfectants,  for  the  corporation.— City 
Engineer,  Town  Hall. 


Correction    of    Advertisement.— On    p.    xiv.    of   our 

issue  of  last  week  tliuic  appeared  an  adverti.seinent 
in  which  the  Durham  County  Council  invite  tenders 
for  the  tar-sprayiiiy  of  their  main  roads  during  the 
coming  year.  The  date  of  jssue  of  the  advertisement 
was  erroneously  given  as  December  12,  1917.  It 
.should,  of  course,  have  been  Decenil>er  12,  1916.  The 
notice,  in  accordance  with  the  terms  of  the  order,  is 
repeated  this  week,  but  our  attention  was  drawn  to 
the  mistake  too  late  to  enable  us  to  make  the  neces- 
sary correction  in  the  whole  of  the  issue.  The  adver- 
tisement will   be  found  on  p.  xi. 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 

JANUARY. 
6. — Infltitution    of.  Municipal    Engineers:    Annual    Meeting, 
i  Southampton-row,  London,  W.C. 
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December  22,  1916. 


APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
on  thursdays  will  be  inserted  in  the  following  daj's  issue, 
but  those  responsible  for  their  despatch  are  retommended 
to  arrange  that  they  shall  reach  The  Sdrveyou  office  by  •noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  snbj'ect  to  later  con- 
firmation  by   letter. 

EEQUIRED  Temporarily,  in  County  Surveyor's 
Office,  Winchester,  an  A?,sistant  for  Surveys, 
Drawing  and  General  Worlv  in  connection  witli 
niaintenanee  of  roads  and  bridges,  preferably  one 
having  already  experience  in  County  or  Municipal 
work.— Apply  by  letter,  stating  age,  experience,  &c., 
and  salary  required,  to  County  Surveyor,  The  Castle. 
Winchester. (3,204) 

WANTED,  Teniporarv  Assistant,  for  shoi-t 
l>eriod.  ineligilile  for  Army,  able  to  level,  good 
drauglitsnian,  tracer,  &c. ;  keep  wages  and  other 
surveyor's  accounts,  and  be  experieQoed  in  routine 
duties  of  .surveyor's  office. 

Wages,  3Us.  per  week.    Applications,  in  own  hand- 
writing,   stating    experience,    with    copies    of    three 
recent  testimonials,  to  be  sent  to  the  undersigned. 
B.    MOBLEY, 

Borough ,  Surveyor, 
(.3.3)6)  Tenby. 


APPOINTMENT   WANTED. 

Pemaid  AdveTtitementa  under  this  heading  are  inserted 
at  the  rate  of  On«  Psmni  per  word,  with  a  minimum  charge 
of  ti.  Thbu  eontecutive  imertiona  given  tor  the  price 
of  Two. 

CIVIL  ENGINEER  AND  SURVEYOR,  ten 
years'  experience,  desires  spare  time  employment; 
tracings,  &c.,  neatly  executed;  edging  and  colouring 
carefully  done;  terms  moderate. — ^Box  1,597,  office  of 
The  Subveyor.  24  Bride-lane',  Fleet-street,  E.G. 

(3,205) 

TENDERS   WANTED. 

EUISLIP-NORTH'WOOD  URBAN  DISTRICT 
COUNCIL. 

The  aliove  Council  invite  Tenders  for 

-J-i'i-  Wa.shed  Granite  'Sittings,  and 
Ta.r-.'ipraying. 
The  drippings  to  h&  delivered  free  at  North  wood, 
Eastcote  and   Buislip    Metropolitan   Stations   respec- 
tively, in  such  quantities  aaid  at,  such  times  prior  to 
May,  1917,  a.s  the  Council's  Surveyor  may  direct. 

Further  particulars  can  be  obtained  from  the 
Surveyor  to  the  Council. 

Endorsed  Tenders  to  be  sent  to  the  undersigned 
not  later  than  10  a.m.  oU/January  Ist,  1917. 

(The  Council  reserve  the  right  to  divide  the  Con- 
tracts. The  lowest  or  any  Tender  not  necessarily 
acceiited. 

EDMUND  R.  ABBOTT. 

Clerk  to  the  Council. 
Council  Offices, 
Oaklands  Gate, 
Northwood. 
December,   1916.  -  _  (3,2fRl) 

OCUNTHORPE  URBAN  DISTRICT  COUNCIL 
^  WATER  DEPARTMENT. 

The  above  Council  invite  Tenders  for  an  Electric 
Motor  and  Pump  combined,  tire  latter  designed  for  a 
discharge  of  300  (three  hundred)  gallons  per  minute 
on  a  lift  of  66  (sixty-five)  feet,  mounted  on  suitable 
steel  frame  for  suspension,  with  necessary  suction 
and  discharge  pipes. 

Also   a   Transformer,   for   an   incoming   pressure   of 

2,200  volts,  with  H  T  Switch  and  L  T  Starting  Panel. 

It  is  most  essdntial  that  the  time  of   delivery   is 

stated.    Further     particulars,     if     desired,     may     be 

obtained  from  the  undersigned. 

Sealed  Tenders,  endorsed  "  Tender  for  Electric 
Plant,"  to  be  delivered  to  G.  E.  Davy,  Esq.,  Clerk 
to  the  Council,  High-street,  Scunthorpe,  on  or  before 
Wednesday,  the  3rd  January.  1917. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 
(By  order) 
HERBERT  HEAP,  assoc.m.inst.c.e.. 

Engineer  and  Surveyor. 
Council  Offices, 
High-street, 
Scunthorpe.  (3,202) 


Schedule  No. 


DOMOUGH  OF  PLYMOUTH. 

Notice  is  hereby  given  that  after 
the  expiration  of  10  days  from  the 
date  liereof  the  Corporation  intend 
to  enter  into  Contracts  for  the 
Supply  of  the  following  Goods  and 
Materials  for  one  year:  — 

3. — Section  A. — 'Paints. 

Section  B. — Varnishes. 
5. — Ironwork. 
..      7.— Petroleum  Oil. 
8. — ^Broomheads. 
9. — ^Household  Brushes. 
,.     10.— Rope. 
,.     11. — Iron  and  Steel. 
,.     13.— Pitchpine.  Deals,  Flooring,  &c. 
..     14. — ^Carbolic  Powder. 
.,     15. — Portland  Cement. 
.,     16. — ^Section     A.   —  Lubricating    Oils 
(Samples  to  be 
submitted       by 
Tenderers). 

Section  B.— Fuel  Oil. 

..     17. — Tar  and  Pitch,    includes    refined 
tar  for  use  in  the  construction 
of   tarred   macadam   roads   and 
for  tar-spraying. 
.,     18. — Painter's  Brushes. 
.,     19. — Explosives. 
,,    22.^Soap    (Yellow,     Carbolic.   Toilet. 

Soft). 
,,    23.— Wood  Blocks,  Soft. 
,,    24. — Creosote. 
,.    28. — Disinfectant  Fluid. 
,,    29. — Granite  Kerbs,  Setts.  &c. 
..    30. — Wliite  Lead,  Red  Lead,   Linseed 
Oil,  Turpentine  and  Turpentine 
Substitute. 
..    31. — Refilling       Machine       Revolving 

Brooms. 
..    33. — Benzoline  and  Motor  Spirit. 
..    34.— Tools. 

..    35.^Indiarubber   Goods.   Hose,   &c. 
.,    36.— 'Ship    Chandler's   Goods   (Sundry 
Oils,      Waste,      Grease,     Metal 
Polish,  Matches,  &c.). 
With  tlie  exception  of  Schedules  4,  17,  19,  21,  23  to 
29  inckisive.  31,  32,  37,  38,  the  Schedules  include  for 
the  Supply  and  Delivery  of  Materials  to  Wrangaton 
Station,  Great  Western  R.ailway,  about  13  miles  from 
Plymouth,   for  the  Plymouth   Borough   Asylum. 

Tenders  must  l>e  based  on  the  wliole  of  a  Schedule 
(with  the  exception  of  Schedules  Nos.  3.  4.  lt>,  21,  22, 
26,  29,  and  36),  and  not  on  any  particular  item  con- 
tained therein. 

(Separate  Tenders  will  be  considered  for  Sections  A 
and  B  of  Schedule  No.  3,  also  Sections  A  and  B, 
Schedule  16,  and  Sections  A,  B,  C.  Schedule  26.) 

Schedules  may  be  obtained  on  payment  of  a  deposit 
of  CI  in  casli  for  each  Schedule.  The  deposits  on  the 
Schedules  will  be  returned,  provided  hond-fide  Tenders 
are  received  on  or  before  the  15th  January,  1917. 
Sho,uld  the  Contractor  withdraw  his  Tender,  or  fail 
to  send  in  one,  the  amount  of  his  deposit  will  be 
forfeited,  and  the  Contractor  who  applies  for  the 
Schedules  must  do  so.  on  the  distinct  understanding 
that  he  is  willing  to  abide  by  the  terms  of  this 
advertisement. 

The  lowest  or  any  Tender  will  not  necessarily  lie 
accepted.- 

Tenders  to  be  delivered  not  later  than  Monday. 
Jnnuary  Ijtii,  1917.  addressed  to  the  undersigned. 

JAMES  PATON, 

Borough  Engineer  and  Surveyor. 

Municipal    Offices, 
Plymouth. 

December  15,  1916.  (3,207) 

"TT^' ANTED,  by  the  Conway  Rural  District 
'  '  Council,  a  Stone-Crusher  (second-hand),  in 
good  condition,  to  break  from  27-30  tons  per  day  ; 
com]dete  with  screen  and  travelling  wheels.  Price 
and  full  particulars  to  be  sent  to  me  on  or  before  the 
31st  inst. 

H.  T.  DA  VIES, 

Surveyor  to  the  Council. 
Rose  Hill-street, 

Conway.  (3,193) 


The  Surveyor 

En5  nDuntdpal  anb  Countig  Bnatneet. 


Vol.  L. 


DECEMBER  29,  1916. 


No.  1,302. 


Minutes  of  Proceedings. 


Sewage 
and  Food  Supply 


Fii  coDiicetioii  Willi  the  pro- 
|M)^i»ls  to  organise  ilio  national 
food  supplies  it  has  luon  sug- 
t,'i-^t.<l  tluil  a  huge  area  of  grass  huiAs  should  hf 
jiluughed  U|>  and  utilised  fur  t.he  ciJtivalion  of 
wheiit.  A  coiTOspondent  in  a  daily  newspaper 
pointed  out  that  such  a  nieasvuv  would  necessitate 
the  ])rovision  of  a  niueli  si'eater  lunount  of  laboiu- 
than  is  at  present  available.  This  prohleni  may 
possibly  be  s()l\ed  hy  tiie  eambiiied  efforts  of  our 
new  Minister  for  Agriculture  luul  the  Food 
Contrriller.  In  a  Siuidax  ])aper,  however,  a  coires- 
poudent  enquires  whetlier  we  have  the  necessary 
supplies  of  manure  or  fertilising  material  to  enable 
lis  thus  to  increase  otn-  home-grown  food  supjjlies, 
and,  if  so,  wiiere  are  they  at  present,  lying  idle  '.' 
Municiital  engineers  will  a^t  once  ])oint  to  the 
accumulations  of  sewage  filudge  all  over  the. 
country.  It  is  true  that  in  the  pa.st-  sewage  sludge 
has  not  !iJwa.\s  [iroved  of  mucli  vidiie  a-s  a  manure 
in  many  ca.ses  where  it  has  fcsecu  tried,  htit  there 
are  a  numlK-r  of  other  c!ise6  where  the  farmei'S 
rejidily  taJ<e  all  the  sludge  pivxlueed  at  the 
adjacont  sewage  works,  and- sonie  even  ])ay  for 
the  ])rivilege  of  doing  so.  Then[i  there  is  the  Native 
tjuano  Company,  which  hen  for  many  years 
supplied,  and,  we  believe,  still  continues  to  supply, 
a  marketable  manure  jtroduced  from  -sewage 
sludge.  Various  other  attt<mpt^i,  more  or  less 
sueceiisful,  have  been  made  to  prejiare  a  manuie 
from  sludge,  and  there  is  ho  doiil)t  t'nit  it  can 
be  done,  especially  if  t.lie  <]uestion  were  t^fiken  up 
by  the  new  Miiiistei-  for  Agi-icultiu'e.  It  is,  of 
course,  well  known  tliat'ordihary  sewage  sludge 
contains  only  small  peicent^iges  of  ingredients 
which  have  a  real  maninial  value,  and  in  mast  of 
the  ])rocesses  b\-  which  it  ha.s  been  converted  into 
saleable  manure  certain  chlsmicaJs  have  been 
added  in  order  to  enricii  it  and  make  it  suitable 
for  the  i)Uli)f>se. 

On  the  other  hand,  much  brighter  prospects  for 
the  utilisation  of  sewage  sludge  have  l>een  opened 
up  by  the  iiitr(^uetion  of  ■  tjie  aeti\ated-sliidge 
method  of  sewage  treatment.  .V  considerable 
amouitt  of  lesearch  work  in  this  direction  was  done 
by  Dr.  G.  J.  Fowler  at  .Manchester  before  he  left 
to  take  up  his  new  appointmeint  iti  India,  and  we 
believe  this  woik  has  been  oontiinied  f>n  the  same 
lines  since  then,  altlK>ugh  no  records  of  fiather 
results  have  been  ])ul>lislied.  Other  chemists 
have,  however,  also  been  engaged  in  similar 
investigatioas,  and  we  printed  two  valuaiile 
articles  by  ilr.  W.  ]{.  Copeland,  of  Mihvauke<\ 
and  Mr.  0.  W.  Fuller,  of  New  York,  in  our  issue 
of  November  24th  last,  dealing  veiy  fully  with 
the  subject.     It  appears  that  the  sludge  from  the 


activrtt«'d-sludge  pnx-ess  contains  about  twice  a.s 
much  nitrogen  a«  the  sludge  from  other  processes, 
and  to  this  extent  jiossesses  considerable  advan- 
tage over  ordina.ry  sludge.  In  both  case-s,  how- 
ever, the  chief  dilticulty  is  that  of  remo\'ing  tilie 
water  contained  in  the  sludge.  This  side  of  the 
question  is  dealt  with  thoroughly  by  Mr.  Ftiller 
in  the  article  referred  to  above,  and  he  refers  to 
the  Dickson  yeast -ferment  at  ion  process,  which,  he 
states,  i's  being  installed  on  a  large  scale, by  Mr. 
Watson  at  Birmingham.  It  is  obvious  that 
in\-estiga.tions  of  this  ehariK.'ter  cai'ried  out  by  a  few 
local  authoi"itii;s.  and  ])ri\ate  persons  in  a.  small 
way,  and  without  suiftcient  resouires  toi  enable 
them  to  deal  with  the  matter  on  a'  large  scale, 
must  take  a  considerable  amotuit  of  time  before 
a  sound  practical  solution  is  attained,  iind  for  this 
reason  we  suggesti  that-  it  is  a.  matter  which  should 
he  taken  in  liaiid  by  tbe  Minister  for  Agriculture. 
In  the  past  many  voices  ha.vo  been  heard  [n'otest- 
ing  against  the  waste  caused  by  the  present 
methods  of  sliidgo  disposal,  but  very  little  heed 
was  given  to  thean.  The  existing  shortage  of 
fertilisers,  together  with  the  necessity  for  in- 
creasing tihe  acreage  of  arable  land  for  tbe  culti- 
vation of  wheat,  in  order  to  increase  our  home- 
grown supplies  of  fond,  shoidd  furnish  ainplo 
reiusons  for  resolute  iudion  being  taken  by  the 
(lovernment  tf)  j)re\eiil  such  waste,  and  Mr. 
I'rothero  co'uld  confidently  call  upon  all  munici])al 
engineers  to  assist  him  In  attaininu-  thai  object.' 


Economy 
in  Lighting. 


.\s  a  \\  ar  ijieasure,  eeouomy  in 
lighting  has  been  enjoined  for 
two  reasons  which  are  entirely 
distinct.  In  the  iirst  i)lace,  tliere  are  the  regu- 
latioais  with  regard  to  ])ublic  and  private  lighting 
which,  have  been  made  as  a  jji-ecaution  against 
attacks  by  hostile  aircraft.  There  is  no  doubt  that 
the  carrying  out  of  these  regulations,  necessary 
as  they  are  in  iheuischcs,  has  been  accompanied 
by  apjjalUng  wa.^le,  owin^'  to  tlie  leduction  of  illu- 
mination by  the  primitive  method  of  obsciuing 
lights,  which  thus  consuuie  as  much  of  the  ilhi- 
miuant  as  if  full  advantage  were  still  being  derived 
from  them.  In  the  second  place,  the  need  for 
economy  in  lighting  arises  from  the  more  direct 
and  urgent  need  for  economy  in  fuel.  This  asjject 
of  the  question  was  admirably  dealt  with  in  the 
pajier  on  "War  Economies  in,  Lighting, "  which 
was  read  at  the  last  meeting  of  the  Iltunu'nating 
F.ngineering  Society  by  Mr.  L.  Gaster,  the  hon. 
secretar.N'.  The  desired  eeononi\-  ha.s  been  sought 
in  two  ways  —  namely,  the  jiassing  of  the 
"  Sunnner-time  Act,"  aiirl  tb'-  ciieouragement  of 
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reduction  in  private  artificial  liglitiug.  As  regards 
llie  effects  ot  the  Suriirner-time  Act,  it  is  iiit'ei-est- 
ing  to  observe  that,  as  far  as  direct  saving  is  con- 
cerned, trie  ])rineipal  results  have,  been  achieved 
in  tlie  iiui'elv  residential  districls.  In  Ealing,  for 
(■xani]ile,  it  is  stated  to  have  been  sus  nnicii  a*; 
■J-'!  ]ier  cenl,  while  I'd  jier  cent  was  saved  in  t-he 
i-fs,idenl,ial  ([Uurterof  MaJichester.  We  agree  with 
Mr.  (lasti-r  tJial,  iuiisniuch  as  "  daylight  saving  " 
will  in  all  iiri)lialiilit,\-  lirconie  a  permanent  featiiire 
(il  inw  national  lilV,  it  is  ver\  desirable  that  the 
ascertainable  resnlt.s  of  its  initial  trial  should  be 
rnlly  investigated  and  noted  for  future  guidance. 

The  (]uestion  of  a.  general  reduction  of  private 
artittciai  lighting  is  (»ne  of  intich  greater  difficultv, 
a.nd  it  is  necessaa'y  for  its  jiroper  consideration  to 
realise  at  the  otitset  that.  Jnere  reduction  in  con- 
sumption if  pushed  beyond  a  certain  limit  is  not. 
i\ati(iinal  economy,  but  national  extravagance  of  a, 
wry  dangerous  kind.  Consider,  for  example,  the 
ccmelusions  a-rrived  at  in  the  Home  Office  report 
on  factory  lighting,  i.hat  defeetive  illumination 
leads  to  ditiiinished  outiiut,  spoiled  work,  and 
more  accidents.  It  is  a  ma.tter  of  no  great  diffi- 
cidty  in  the  faoe  of  such  a  statement  to  strike  a 
lialaneei  between  the  sa,vi.ng  in  lightmg  and  tiie 
waste  in  other  directions,  and  to  see  that  fdiei  int.e- 
rcsts  of  real  economy  are  best  served  by  a  reason- 
ii.\>\\  liberal  use  of  ai'tificial  lighting.  This  applies 
with  the  greatest  force  [jcrhaips  to  our  mimitiion 
factories,  which  no  one  would  think  of  bandi- 
c-a])]jiiig  l)y  restricting  the  supply  of  gas  av  elec- 
tiieity  either  for  pow.er  or  for  lighting,  but,  as  Mr. 
( ia.steir 'truly  pointed  out,  it  applies  also  to  tdl 
l>rcvductivei  work,  from  the  economic  as  w.ell  as 
from  the  hygienic  point  of  view.  Thus  the 
problem  of  true  economy  really  resoh^es  itself  into 
the  obtaining  of  definite  infoiTnation  as  to  the; 
minimum  safe  intensities  of  illumination  that  are 
actually  required  for  the  various  manufacturing 
])roeesses. 

The  wliole  subjeot  is  one  which  does  not  appear 
to  have  received  that  attention  ati  the  "hands  of  the 
authorities  which  its  importance  imdoubt.edl\ 
merits.  The  Committee  on  the  Health  of  !Muni- 
tio'ii  Workere  lias  been  CiUTying  out  many  detailed 
investigations  into  the  effect  on  output  in  mimi- 
tiou  factories  of  changing  hoiu's  of  work;  and 
similar  researches  imdertialien  m  FraiUce,  and 
described  in  the  Cha.dwick  .Lectures  recently 
delivered  by  Professor  William  Stirling,  showed 
beyond  doubt  that  if  the  hours  of  work  are  in- 
creased past  a  certain  point  tlie  ovitpiit  first, 
becomes  stationary  and  ultimately  falls  off.  Illu- 
minatmg  engineering  in  relation  to  factories  should 
be  regarded  as  an  almost  equally  important  branch 
of  thei  admu'ftbl©  "  Welfa.re  Woi'k  "  carried  out 
under  the  Ministry  of  Munitions,  a.ud  it  would  be 
most  instructive  if,  wiiilc'  detailed  investigations 
into  other  variations  in  conditions  affeethig  the 
health  and  efficiency  of  nnmitiou  workers  are  being 
jnade,  the  influence  of  changing  conditions  of  light- 
ing could  also  be  studied. 


The  Edinburgh 
Tramway 
Difficulty. 


The  probleni  of  the  Edinburgh 
tramways  is  suiTounded  \\itb  so 
maiity  difticttlties  that  there  dors 
not  scent  a  hopeful  pros|i('cl  of 
iiny  new  system  being  installed  for  a  year  or  two. 
This  is  particulai'ly  u.nfortunate  for  the  Seotdsb 
ca])ital,  which  cer-tainly  deserves  abetter  fati'  than 
to  have  to  rely  upon  what  is  virtually  an  obsolete 
tramway  system,  the  defects  of  which  have  been 
notorious.  The  questifxn  of  ftttiu'o  policy  is  con- 
sidered in  a  report  issued  by  Sir  Thomas  Hunter, 
the  towTi  clerk,  who,  dealing  with  the  aa-range- 
inciiits  in  view  of  the  ternunation  of  the  lease  of 
I  lie  tramway  company  in  June,  1919,  points  out 
that  the  corporation  will  have  to  decide  whether 
iii  r.  ntiiiiic  ilu!  cable  system,  at  least  for  a  time. 


or  supersede  or  supplement  it  by  some  other 
s.ystem.  The  tramway  servica  can  only  be  con- 
tinued at  tlie  close  of  tlie  leas©  in  two  waj-s — (1) 
by  continuing  the  cable  system,  or  (2)  by  installing 
a  n.e\^-  system  to  take  its  place.  As  regai'ds  the 
latter  alternative,  which,  of  course,  provides  the 
practical  solution,  it  would  be  necessary  to  obtain 
200  new  ctirs  by  July  1,  1919.  There  would  be 
difficulties  in  doing  this  in  normal  times,  but 
industry  is  now  being  carried  on  tuider  war  con- 
ditions, and  unless  the  embargo  of  the  Miiristry  of 
.Mtmitious  is  removed  by  July  next  it  will  be 
iinpossiblei  to  malce  and  deliver  the  ne\\'  cars.  The 
stijjply  of  electric  curreint  is  another  eonsidertition, 
the  obstacles  to  which  are  similai"  to  thoseaffect- 
ing  the  provision  c>f  cars.  With  respect  to  the  first' 
alternative,  Sh'  Thonias  Hunter  jioints  out  that  the 
(Jiily  practicable  course  open  wotild  he  to  pm-ehase 
the  company's  cars,  and  according  to  the  teVms 
of  the  agi'eement  this  would  h.ave  to  be  settled  by 
arbitration.  But-  even  this  course  is  dependent 
upon  the  cotisidniiii. in  whether  th-e  corporation 
have  an  alteiiml  1\  e  o|)eii  to  them  by  which  they 
can  be  ready  to  lake  over  the  service  on  July  1, 
1919.  The  outlook  is  not  tliei'efore  promising,  and 
meanwhile  a  third  altei'uative  is  being  advocated 
in  some  quarters — viz.,  a  resort'  to  motor  'buses — 
and  the  prospect  of  having  to  face  a  set  of  circum- 
stances which  has  not  yet  been  officially  con- 
sidered. Here,  presumably,  the.  difficulty  of  pro- 
viding the  veliicles  ^^•ould  be  fis  serious  as  the 
difficulty  of  supplying  electric  cars.  Unless  there- 
fore sometlting  quite  unexpected  happens  the 
citizens  of  Edinburgh  will  have  t<;>  content  them- 
selves with  the  s/iiiii'<  ijini  and  its  attendant 
drawbacks. 


It    IS    iieiliaps    not   generally 
Housing  ,.      1    li    J    il  ■  i  s 

,  „      f.  realrsed   that   tlie   existene-e    ot 

at  Rosyth.  ,■,■         a      j-  j 

wax   conditions  for  two  and   a- 

half  years  has  created  an  entirely  noivel  housing 
problem  of  gi-eat  magnitude — ^namely,  tie  problem 
of  providing  foa-  the  large  bodies  of  workers  that. 
liaAo  beeii  suddenly  brought  together  ui  new  dis- 
tricts by  the  exigencies  ol:  mtmition  work  or  other 
wO'i-k  of  natioaial  impart-.ance.  Por  example, 
thousands  of  men  have  been  transferred  from  the 
South  of  England  for  woi-k  at  the  Eosvth  naval 
base.  Tlie  result  h.is  been  the  creation  of  a  hou'se 
famine,  iKjt  only  at  Eosyth  itself,  but  also  in  the 
neighbfau'ing  towns  of  Eduiburgh,  Dunfermline, 
and  Kirkcaldy,  Sfime  idea,  of  the  seriousness  of 
the  situa.tioii  may  be  gathered  from  the  faet  that, 
an  Edinburgh  landlord  recently  had  no  fewer  than 
too  applications  f  or  ,  a  fontr-roomed  house  which 
had  become  vacant.  The  present  position  is  due. 
in  noi  small  meai'sui'e  to  the  delays  wliich  t<xii 
]jlace  b&fo.re  the  war  in  regard  to  a  town-plaoinuig 
scheme,  for  dettling  with  the.  4  miles  of  conntd'y 
whi(-h  lie  between  Itosylb  and  the  old  city  <d 
i>ttnfermline.  The  draft  scheme  was  a.otually  in 
the  ha.nds  of  Government  officials  as  long  a,go  as 
1912,  but,  owing  to  delays  in  London,  the  fateful 
month  of  August,  1914,  bad  amved  befoi'e  the 
amended  plan  \\iis  lodged  with  the  Scottish  liocal 
(ioxerimietit  Board,  in  \\lioV;e  hands  it.  still 
remains. 

It  must  not  be  imagined,  however,  that  tlie 
(lovernment.  hit\e  taken  no  steps  to  meet  the 
abnormal  situation  that  has  arise.n.  In  ]May,  191o, 
MX  Act,  known  as  the  Housing  (Eosyth  Dockyard) 
Act,  1915,  Wius  passed,  Mhich  gave  the  Local 
(iovernment  Board  power"  io  make  arrangements 
with  any  authorised  societ\-  to  provide  dwelling- 
houses  and  gardens  for  Eosyth  dock  workers  within 
the  Eosyth  feuing  area.  '  As  a  result  the  Scottish 
National  Housing  Company  (Limited)  has  been 
formed,  and  has  feued  some  270  acres  of  laJid  to 
the  north  of  Eosyth.  During  the  year  that  has 
,,elapsed  siiice  its   foi-niid-ion,   the    construetion  ol 
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1)00  dwellings  has  hot'u  undertaJven,  and  <>£  these 
about  "200  ai'e  either  (X'cupied  ov  i>?ad_\'  Uyv  occu- 
pafciou.  while  phuis  have  reeentlv  hveii  approved 
fer  a  further  1,000  houses.  Further,  a  luw  scht'iuo 
has  been  brought  forward  by  whicli  it  is  (uoposed 
to  offer  on  reasonable  terms  to  the  Adniu-jUty 
74  iveres  of  the  Gor'gie  estate,  Midlothian,  on  which 
2,225  houses  could  be  built. 


Road  Services 
in  France. 


The  recent  announcenient 
that  road  eiigineei-s  ajid  siu'- 
ve.yoi-s  are  to  be  given  an  oppor- 
tunity to  be  oi  some  I'eal  assistance  in  the  present 
gi-eat  s-truggle,  by  assisting  in  the  maintenance  of 
highways  in  France,  which  are  giving,  or  have 
given,  \\ay  under  the  tremendous  str«^ss  of  the 
traffic  they  are  called  upon  to  bear,  is  naturaJly 
ivrousing  the  keenest  mterest.  There  appear^*, 
however,  to  be  some  confusion  as  to  whether  the 
scheme  applies  otiJi/  fn  fhose  ivho  hair  not  ijet  joined 
the  Army.  The  original  announcement,  if  our 
memory  serve  us,  was  that  otficei's  of  loosil  autho- 
rities with  special  road  experience  were  to  be 
offered  commissions,  while  foremen  were  to  be 
made  non-commissioned  otticers,  and  men  enlisted 
in  the  ranks.  More  than  one  corresjiondent  is 
en(|uiring,  however,  whether  it  would  not  be  fair 
to  offer  positions  in  the  new  corjis  first  of  all  to 
th(jse  who  have  already  joined  up  and  have  offered 
their  services  to  the  country  before  it  was  fi>rined. 
It  would  cert.ainly  seem  to  be  extremely  hard  that 
the  claims  of  those  who  offered  theii-  ser\ices  ciU'ly 
in  the  W!vr  should  be  overlooked.  There  are  doubt- 
less many  young  surveyors  in  the  ranks  who  would 
willingly  offer  theu"  services  for  the  new  e()ri>s,  iuid 
who. would  be  of  much  greater  value  to  their 
counti'v  in  exercising  their  pirrfessioiial  skill  than 
where  they  ai'e  at  pres».;nt  placed.  .Moreovi/r,  our 
home  road  pnjblems  are  so  urgent  that  the  skill  of 
those  left  behind  is  required  to  a  large  extent  at 
all  events  to  cope,  with  them  under  the  existing 
conditions  of  manual  and  material  shortage. 
liut  it  may  well  be  that  the  fears  of  those 
wlio  contemplate  iireference  being  given  to  those 
who  ai"e  still  in  civil  life  are  giv>undless,  for,  jis 
Mr.  Gilbert  Whyatt  pointed  out  hi  the  letter  which 
ai)peared  in  our  last  issue,  the  original  letter 
from  Brigadier-General  ^laybury  clearly  asked  for 
information  regai'ding  those  already  serving  with 
the  Coloui-s,  and  stated  that  an  endeavour  would 
bo  made  to  secure  them  for  work  for  which  by 
their  ti'aiuing  and  exjjerience  they  are  peculiai'ly 
fitted.  There  is  little  doubt  that  a  large  proportion 
of  the  applicants  for  connnissions  in  the  new  corps 
are  those  whose  names  were  sent  up,  in  many 
cases  without  their  knowledge,  in  reply  to  this 
circular.  .  «  . 


Public  Health 
and  Building 


The    regulation    of    the    con- 
stniction    of    private    dwellings 


Restrictions.  ^d  public  buildings  by  means 
of  by-laws,  has  long  been  a 
,  feature  of  municipal  administration  in  this 
counti-y,  and  more  recently  the  development  of 
the  town  planning  idea  has  tended  to  familiitfise 
the  public  with  the  notion  of  the  further  regula- 
tion of  what  may  bo  called  the  out-of-door  aspects 
of  town  development.  By  this  wo  mean  such 
things  as  the  density  of  buildings,  the  "securing  of 
adequate  af^cess  of  sun  and  air,  and  the  liberal 
[ilanting  of  trees.  That  these  thuigs  have  a  du'ect 
intluence  on  the  public  health  was  the  theme  of 
a  paper  recently  \vritten  by  Prof.  Whipple,  of 
Hfu-vai-d.  It  is  not  a  little  cm-ious  ■  that  the 
standard  of  public  health  is  meiusiu'ed  inversely 
by  reference  to  death-rates,  because  wo  have  as 
yet  no  means  of  measuring  the  health-rate,  but  it 
is  the  latter  which  really  counts,  and  it  is  for 
securing  ^  high  standard  of  health  in  the 
individuals  who  make  up  the  community  that 
building  regulation  in  tlip  wider  sensf>  is  necessai-y. 


It  is  unneoessiu'y  in  these  days  to  emphiisise  the 
purifying  influence  of  sunhght.  It  is  recognised 
by  every  expert  in  the  science  of  hygiene,  and  to  a 
large  extent  by  the  general  public  as  well.  Build- 
uig  by-laws,  however,  in  themselves  do  little  or 
nothing  to  secm-e.  adequate  sunlight  for  every 
dwelling-house'.  This  can  only  be  done,  to  use 
I'rof.  Whij)ple's  phrase,  by  a  regulation  of  the 
space  between  l)uitdings,  coupled  with  the  device 
of  keepuig  a  factory  zone  sepai'ato  and  distuict 
from  the  residential  zone.  The  much  abusexl 
Model  By-laws  have  rendered  a  real  service  so- far 
ius  the  construction  of  houses  affects,  the  public 
health,  and  there  seems  to  be  no  reason  why  even 
greater  service  may  not  be  rendered  in  the  future 
b.y  regulation  of  estate  development  either  tln-ough 
the  adoption  of  town-planning  schemes  or 
otherwise. 


Piles  and 
Pile-driving. 


In  another  column-  will  be 
found  some  extracts  fi'om  an 
exluuistive  paper  on  "  Pile- 
driving  and  the  Suj)porting  Power  of  Piles,  "  which 
was  read  by  Prof.  Henry  Adams,  m.inst.c.e.,  at 
the  last  meeting  of  the  Concrete  Institute.  The 
mnnber  of  fornuilie  that  have  been  devised  for 
detennining  the  sustaining  power  of  piles  is 
certainly  bewildering,  and  the  utility  of  some  at 
least  of  them  is  discounted  by  the  fact  that  they 
give  results  ranging  up  to  about  450  per  cent.  The 
confusion  is  accentuated  by  the  varying  notation 
used  by  different  investigators,  and  one  very  useful 
featiu'e  of  Prof.  Adams'  paper  is  the  conversion  of 
the  several  fornuilie  into  the  standiird  mnemonic 
notation  approved  by  the  Concrete  Institute.  Vi\ 
this  simple  method  it  is  made  abunidantly  clear 
that  many  formula;  whicli  were  fonnerly  considered 
as  divergent  are  really  identical  in  every  pai'ticidar 
<^xcept  notation,  while  comparison  of  any  giveji 
formula  with  othei-s  becomes  a  matter  of  gi-eat 
simplicity.  Speaking  of  reinforced-concrete  piles. 
Prof.  Adams  pointed  out  that,  as  regards  driving 
and  supporting  power,  they  differ  physic;illy  from 
timber  piles  both  by  reason  of  their  extra  weight 
and' their  friable  nature.  They  should  be  made 
with  slow-setting  cement  six  weeks  before  driving, 
but  if  made  with  (juick-setting  cement  they  must 
be  left  eight  weeks,  so  as  to  leave  ample  time  for 
the  hardening  of  the  interior.  Prof.  Adams'  con- 
cluding sentence  is  of  peculiar  interest  having 
regard  to  his  wide  experienoo  and  exhaustive  in- 
vestigation of  the  subject.  It  is  this:  "  The  fact 
is  that  soils  vary  so  much  betw^een  the  extremes 
of  plastic  clay  and  firm  gravel  that,  whatever  i-ules 
may  be  laid  do\\^l,  jKrsoiud  judgment  must  come 
in  its  the  most  important  factor,  whatever  kind 
of  pile  or  piethod  of  driving  ma.y  be  employed." 


A  Good  Word  for  the  War. — From  a  letter  received 
from  a  rit.y  enginec'r  in  Canada  we  quote  the  follow- 
ing :  "  I  might  say  that  the  war  is  doing  an.  immense 
amount  of  good  in  di'awing  the  native-born  Canadian 
to  the  Mother  Countiy,  and  in  conversations  returned 
soldiers  state  that  tlm  '  Old  Couiitiy  '  was  not  asleep, 
as  they  had  thought.  Occasionally  one  meets  with  a 
returned  munition  woi'ker,  who  likes  to  make  fun  of 
the  old-fashioned  and  out-ol-date  machinei-y  still  in 
use,  and  of  the  inconvenience  of  the  houses  without 
bath-rooms  or  electric  light,  &c.  It  reminds  me  of  the 
Boy  ti-ying  to  teach  his  Father."  On  another  point 
our  corresjjondent  says;  "  At  the  present  tune  I  am 
suffering  (like  most  people  in  similar  i)ositions  in  this 
country)  from  the  effe<'ts  of  a  veiy  severe  reduction 
in  salary,  due  to  what  is  known  out  here  as  a  '  War 
cut.'  The  councils,  after  years  of  prosperity  and  over- 
booming,  find  tliemselves  in  financial  difficulties,  and 
the  first  step  they  made  was  to  cut  all  the  salaries 
of  the  officials.  With  the  constantly  inci'eased  cost  of 
Jiving  people  like  myself  are  feeling  the  pinch.  Even) 
during  the  good  times  municipal  engineers  were  iK'ver 
overpaid.  .  .  .  The  treatment  that  civic  officials 
received  at  the  liaixds  of  the  councils  leaves  much  to 
be  desired.  Their  method  of  treatment  is  derived  from 
the  United  States." 
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Pile-driving  and  the  Supporting  Power  of  Piles.' 


By    HENRY    ADAMS,    m.ixst.c.e. 


Twenty-five  years  ago  the  author  read  a  paper  before 
the  Society  of  Architects  upon  "'  Timl>er  Piling  in 
Foundations  and  other  Works."  The  notes  then  col- 
lected and  since  added  to  relate  chiefly  to  tim1>er 
piles,  with  which  the  author  has  had  consideralile 
experience,  aild  u|)oii  Avhieli  much  scattered  informa- 
tion has  already'been  published;  but  all  driven  piles, 
whatever  the  material,  must  behave  more  or  less 
according  to  the  same  laws,  and  the  knowledge  gained 
concerning  ordinary  timl>er  jiiles  will  Vve  likely  to 
enable  us  to  discover  the  laws  and  regulate  the  prac- 
tice of  driving  and  using  piles  of  other  material, 
inehiding  reinforced  concrete. 

DRIVING    PILES. 

Ordinary  ])iles  are  driven  by  what  is  called  a  "  pile 
engine."  It  is  virtually  a  large  liannuer,  the  weight 
being  arranged  to  fall  freely  and  .strike  a  succession 
of  blows  .upon  the  head  of  the  pile.  It  consists  of  a 
tall  framework,  with  vertical  guides  on  the  face  to 
keep  the  hammer  or  ram  in  a  direct  line  with  the 
liead  of  the  pile.^  The  base  of  the  pile  engine  is  placed 
just  above  the  finished  level  of  the  pile  head,  so  tliat 
in  driving  long  piles  a  high  framework  is  ^'quired. 
It  is,  however,  .sometimes  impossible  1o  get  the  frame- 
work high  enough  for  this,  and  it  is  then  set  G  ft.  or 
8  ft.  alwve  the  finished  level,  and  ii  punch,  dolly,  iir 
follower,  of  hard  wood,  hooped  at  both  ends,  is  used 
on  the  head  of  the  pile  when  it  gets  as  low  as  the 
base  of  the  frame,  but  the  blow  is  not  so  effective 
and  the  method  .should  be  avoided'wlien  possible;  it 
is  .?aid  to  reduce  tlu'  effect  of  the  blow  one-third,  more 
or  less,  according  to  the  rigidity  of  the  material. 
The  length  .of  a  pile  is  generally  determined  by  the 
local  conditions  of  site  and  soil,  the  se<'tional  area 
cliiefly  upon  the  load  it , has  to  sustain,  usiially  tlic 
ratio — 

lint  no  general  rule  can  be  laid  down,  as  it  depends 
lo  some  extent,  upon  the  unsupported  length  above 
ground. 

PITCHING    AND    DRIVING. 

In  ]iitcliing  a  pile  care  must  l)e  taken  that  it  is 
started  in  the  right  place,  as  it  cannot  be  shifted, 
but  if  the  point  is  not  truly  in  line  witli  the  axis  of 
the  pile,  or  gets  i>ushed  to  one  side  !>>■  meeting  an 
obstruction  before  it  has  entered  very  far.  the  lower 
end  of  tlie  pile  will  be  drawn  over  to  the  side  to 
which  the  point  leans.  In  spite  of  t.lie  greatest  care 
the.y  will  .^sometimes  be  found  slightly  otit  of  position, 
and  they  have  then  to  be  drawn  back  into  place  liy 
chains,  twi.sted  like  a  surgeon's  tourniquet,  while 
being  bolted  to  the  other  timbers.  If  it  be  necessary 
for  them  to  be  .'icarfed.  the  upper  portion  can  be 
adjusted  by  cutting  the  scarf  a  little  o>it  of  line  to  suit. 
All  piles  are  not  required  to  Tie  vertical ;  in  building 
jetties  the  outside  row  of  piles  is  often  doubled,  the 
outer  pile  being  a  raking  one,  at  15  to  30  deg.  fi-om  the 
vertical,  for  increasing  the  stability,  acting  like  a 
buttress.  At  the  corners  of  jetties  the  outer  piles  ari' 
usually  raking  l>oth  ways,  say,  about  1,'j  deg.  from 
the  vertical.  AMieu  iificessity  arises  piles  may  be 
drawn  from  the  bed  of  a  tidal  river  by  lashing  empty 
barges  to  them  and  letting  them  lift  liy  the  tide. 
Against  a  river  wall,  or  ro\md  the  foundations  of  a 
bridge,  jiiles  should  be  sawn  off  by  a  diver  as  low  ;is 
he  can  get  at  the.m  in  preference  to  drawing  them,  to 
avoid  any  risk  of  scoin-  and  imdermining  of  the  foun- 
dations taking  place.  On  land  a  pile  may  be  drawn 
by  lashing  a  short  piece  to  the  top  and  then  jirising 
it  up  by  another  liMulk  u.sed  as  a  lever,  or  by  a  ])air 
of'  powerf\il  jacks. 

WKKiHT   OF    n.\M, 

One  of  the  nm.-t  ina-rrsting  (piestioiis  in  conuertinn 
with  lule-drivinu  is  the  proportion  between  the  weight 
of  ram  and  the  fall  to  produce  a  given  result.  The 
ram  usually  weighs  from  5  cwt.  to  50  c.wt,,  and  is 
allowed  to  fall,  say,  from  6  ft,  to  20  ft.  Upon  a  super- 
ficial consideration  it  would  seem  that  a  ram  of  5  cwt. 
falling  20  ft.  would  produce  the  same  residt  as  a  ram 
of  20  cwt.  falling  5  ft.,  as  they  woidd  both  have  j  ft.- 
tons  energy,  but  the  yiroportion  of  the  total  energy 


(\V/i)  which  is  u.sefully  expended  in  sinking  the  pile 
depends  inter  alia  upon  the  ratio  of  the  weight  of  ram 
to  the  weight  of  the  pile.  Some  of  the  total  energy 
is  ahvays  wasted. 

A  light  ram  with  a  long  fall  will  not  have  the  same 
effect  as  a.  heavy  ram  with  a  short  fall.  In  practice 
it  is  foimd  that  with  too  great  a  fall  the  effect  of  the 
blow  is  to  brui.se  and  "  broom  "  the  head  of  the  pile, 
or  to  shiver  the  timbe-r  instead  of  to  force  it  down- 
wards. A  heavy  ram,  producing  the  same  effect  in 
distance  driven  as  a  light  one  with  greater  fall,  does 
less  injury  to  the  pile.  Dobson  says,  "  In  working 
with  a  fall  from  12  ft.  to  20  ft.  it  is  connnon  for  every 
tenth  pile  to  l>e  more  or  less  shaken."  Of  course,  he 
meant  to  say  "  one  pile  in  ten."  It  is  as  if  the  top 
of  the  pile  were  driven  down  while  the  l)ottom  re- 
mained stationary,  owing  to  the  inertia  of  the  mass 
of  the  pile. 

For  the  first  few  blows  tlie  pite  goes  <lowu  a  con- 
siderable distance,  which  gradmiUy  becomes  less  at 
each  l)low  until  the  resistance  is  .so  great  that  it  will 
not  go  an.v  further,  or,  as  it  is  technically  called, 
"  refu.ses."  Were  the  material  of  the  pile  perfectly 
rigid  and  inelastic,  the  impact,  however  slight,  would 
prriduce  an  infinite  jiressure,  but  the  material  is  very 
elastic,  and  so  the  fibres  of  the  pile  are  compressed 
without  the  point  going  any  further,  and  the  amount 
of  this  compression  and  the  elasticity  are  strikingly 
shown  in  the  rebound  of  the  ram  when  the  i)ile 
refuses. 

THE    SUPPORTING    POWER    <^F    PILES, 

Tlie  sustaining  j)ower  of  a  pile  dbpends  cliiefly  upon 
Ihree  circumstances — 

0),  The  resistance  at  the  |»iint  or  .-bor  to  further 
penetration;  (2)  The  friction  of  the  earth  on  the.  sides 
"f  the  pile;  and 

(3)  The  .strength,  as  a  cohunn,  of  the  pile  above  the 
grotmd  or  above  the  firm  subsoil. 

Although  it  would  seem  that  tlie,«e  are  simple  ele- 
ments, each  of  which  could  be  fairly  estimated,  the 
<-onii)lexity  of  the  case  is  shown  by  the  numerous 
forrniiia:'  wliieh  give  results  ranging  up  to  abont  4oO 
|ier  cent. 

In  Newman's  "  Earthwork  Slips  aiid  Subsidences  " 
the  frietioual  resistance  of  timber  piles  is  stated  to  be 
less  throui,'h  wet  soils  than  dry,  in  the  following  pro- 
portions:— 

In  sandy  gravel  5  to  10  per  cent  less. 

In  sand  about  12  per  cent  less. 

In   sandy   clay   or   gravelly  clay   about    40  per  cent 

Exjieriments  with  cast-iron  piles  by  McAlpine  gave, 
.iliout  i  ton  per  square  foot  of  surface  as  tlie  support- 
ing power  from  friction  when  sunk  20  ft.  to  30  ft.  in 
rocky  gravel.  He  considers\it  would  amount  to  3 
Inns  per  square  foot  in  fine  earth,  but  this  seems  to 
be  an  extravagant  assumption.  In  experiments  made 
previoiis  to  the  sinkinc  of  concrete  piles  for  the  works 
of  tlie  Vienna-Danube  Sand  Dredging  Company  in 
liiOit  it  was  found  that  the  frictional  resistance  was 
.iliniit  1410  lb.  lur  M|iiare  inch  of  surface  =  2.054-36  lb. 
pi-r  sipiari'  font,  or  just  over  18  cwt. 

G.  B.  Bidder  was  of  opinion  that  "  in  clay  or  wet 
soils  it  w-as  not  advisable  to  trust  a  greater  -wei.t-'ht 
llian  12  tons  upon  each  iiile.  but  in  gravel  fhei'C  was 
.-carcely  any  limit  to  their  vertical  bearing  strength." 

FreiR'h  engineers  (viik  Bern's  "  Safe  Building  ") 
allow  a  pile  to  carr.v  50,0tKI  lb.,  provided  it  does  not 
sink  perceptibly  under  a  ram  falling  4  ft.  and  weigh- 
ing l..'J5<i  lb.,  or  does  not  sink  i  in.  under  thirty  blows. 

\  common  rule  for  safe  dead  load  on  each  pile  is 
."i  tons  per  square  foot  of  cross-section  in  soft  ground, 
or  1  ton  per  inch  side  of  .square  piles  in  firm  ground. 

The  New  York  Building  Regulations  permit  a  load 
of  20  tons  per  pile,  but  the  size  is  not  specified. 

Tlie  author  believes  they  use  Wellington's  formula 
for  safe  load, 

Haswell  (Jlinutes  of  "  Proceedings  "  of  the  Institu- 
tion of  Civil  Engineers,  cxv.,  p,  318)  says:  "  In  decid- 
ing upon  a  factor  of  i^afety  in  a  formula  for  pile- 
driving,  the  following  elements  must  lie  cxmsidered: 
The  friction  of  the  raachinr ;  the  resistance  "of  the 
atmospliei-e  to  the  fall  of  the  ram  and  the  cushioning 
on  the  head  of  the  pile,  however  .square'  it  may  be 
dressed  off;   the  want  of  verticality  both  in  the  fall 
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of  the  ram  and  in  the-  jilaue  of  the  pile,  and  the  con- 
sequent lateral  vibration  ;  the  inertia  ;  the  vibration 
and  oonditdoii  of  the  soil.  Were  all  the  conditions 
known  definitely  and  allowed  for,  a  factor  of  safety 
of  2  would  be  ample,  but  as  the  forniulfe  do  not  take 
account  of  all  the  conditions  a  larger  margin  is 
necessary.  In  some  ascertained  supporting  jxiwers 
recorded  by  Trautwine  they  were  found  to  be  from 
2-3  to  3-7  times  greater  than  given  by  the  formula. 

There  seems  to  be  no  ireneral  rule  as  to  the  factor  of 
safety  it  is  d&sirable  to  adopt;  tlie  practice  appears 
to  vary  from  2  to  lit.  the  former  beiuLr  s\iitable  for 
dead  loads  and  the  latter  for  live  or  vihratin<;  loads. 
Intermediate  factors  wovdd  be  produced  with  varying 
propoi-tionshctueeu  tliedoad  and  live  loads.  Obviously, 
unless  the  \dtimate  resistance  given  by  the  formula 
is  reliable,  the  resulting  factor  is  unknown. 

In  Dobson's  "Foundations  and  Concrete  Works" 
(Weale"s  Series)  we  are  told  that  "  of  the  comparative 
effect  of  impact  and  pressure  in  driving  ]iiles  we  as 
yet  know  nothing,  and  the  question  is  so  eomplic;ated, 
from  the  great  nuujlwr  of  points  that  have  to  be  taken 
into  consideration  in  reducing  the  re.sults  of  experi- 
ment into  a  definite  form  from  which  some  nde  for 
our  guidance  might  be  obtained,  thai  we  can  only 
lay  down  in  ireneral  terms  the  following  empirical  rule 
that  in  ordinary  cases  if  a  pile  will  safely  resist  an 
inipcWt  of  I  ton,  it  will  bear  withoul  yielding  a  jucs- 
sure  of  U  tons."  and  he  gives  W  i'  =  iuipact.  tlrerefdie 
safe  load  =  I'o  W  r. 

Dobsoii  is.  however,  wrong  in  his  theory  ;  lie 
assumes  that  the  force  of  a  blow  js  measured  simply 
liy  the  produ<t  of  the  weight  into  the  velocity,  and 
this  assumption  leads  him  to  conclude  that  a  1-ton 
ram  with  a  fall  of  IS  ft.  will  have  the  same  effect  on 
the  head  of  a  pile  a.s  a  2-ton  ram  falling  4  ft.,  while 
the  former  "takes  doidde  the  expenditure  of  power  to 
rai.se  it.  In  other  words,  he  says  f  -m  r,  instead  of 
fi  =  111  r.    which   is   the    well-known    fornuda   where 


f  =  fore. 


time,  m  -  mass  =  -     r  =  velocity — that. 


ss  into   force  of.  gravity,  or 


is.  a  force  /".  acting  for  time  ',  will  move  a  mass  m. 
with  a  velocity  v — but  action  jnd  reaction  are  equal 
in  mairnitude  hut  oinMjsite  in  direction;  therefore  a 
mass  w  moving  with  a  velocity  r,  and  exi)ending  its 
energy  in  time  '.  will  produce  a  mean  pressure — 
m  i^ 
/=  — 

Weight  -  pr<)du<l    of   tii 
W  =  HI.  7.  therefore 

VV  \Vv 

m  =  — ,    or  /  =    —r,  instead   of  /  =   VVi' 

as  Dobsoti  pids  it.  The  .same  error  is  made  by  Moles- 
worth,  and  a  table  of  results  is  given  assumin.' 
that  the  force  of  the  blow  varies  an  the  square  root  of 
the  fall  instead  of  directly  ae  tho  fall.  The  product 
m  V  gives  the  momentum  in  its  original  sense.  It  is 
al.so  known  as  quantity  of'motion,  but  it  cannot  be 
compared  with  force  or  pressure  imless  time  be  taken 
Into  account. 
.V  worked  example  will  perbap.s  make  this  clear — 
r,et  \V  =  o-2>  tons,  A  =  20  ft.,  S=  set  at  head  of  piU' 
-  i  ill.,  then 

I'  -  V  (2y'i)  =  35-7  ft,  jier  seeiiiid, 
but  !■  varies  from  ;i5-7  to  0  while  passing  through  the 

35*7 

■;  in.,   therefore    mean    '■  =  —^    =  l7-8.'>  ft.   per   .seeond. 

and  4  in.  =  Vs  ft. ;  therefore  time  o<(uiiied  in  passing 
through  Jin.  =  1/(17-85  X  16)  =  1/385  of  a  .=econd. 
Then  by  formula — 

/•  ^  W  /■/?/  '  -  (0-23  X  35-7/32  (1/28.3)  =  79-5  tons 

l)ut  if  Ihe  exact  fraction  lie  taken  it  will  give  80  tons 
mean  jiressure.     By  formula— 

W  r-l-2  !/  =  \V  h  =  0-25  X  20  =  ,-)   ft.-tons, 
5 
or  a  mean  pres.sure  of  -77  =  80  tons,  as  l)efore. 

It  will  be  ob.served  that  S  is  taken  as  the  set  of  the 
head  of  the  pile,  and  attention  must  be  directed  to 
one  very  important  point.  The  distance  the  head  of 
the  pile  moves  after  being  struck  is  the  criterion  of 
the  resulting  force  in  pounds,  but  only  part  of  this 
force  is  returnable  as  supporting  power ;  some  of  it 
is  expended  in  compressing  the  pile,  and  any  formula 
that  does  not  take  account  of  the  comjiression  of  the 
pile  a.s  well  as  the  penetration  of  the  point  can  only 
be  ajiproximately  true.  The  resistance  at  the  head 
of  the  pile  begins  at  zero  and  terminates  at  such  a 
pressure  that  the  total  movement  multiplied  by  the 


average  lu'cssiu'c  eqtials  the  foot-pounds  energy  of  the 
blow.  This  resistance  is  shown  approxinuitely  in  the 
accompanying  figure,  where  A  B  is  the  total  move- 
ment of  tho  head  of  pile  at  the  last  blow,  and  the 
horizontal  ordinate's  between  A  B  and  A  C  represent 
"the  corresponding  pressure  at  each  point  of  the  move> 
ment,  giving  an  average  resistance  of  A  D  or  BE, 
which  is  equivalent  to  the  80  tons  just  worked  out. 
Suppose  the  point  moves  one-third  of  the  distance 
moved  by  the  head,  then  when  the  head  has  gone 
down  from  A  to  F  the  jioint  will  begin  to  move, 
dividing  the  triangle  of  resistances  into  two  areas,  the 
upper  one  AFG  representing  the  foot-pounds  re- 
si.stanee  of  the  pilc^  to  cou\pression  with  au  average  of 
.\  H  or  F.J.  ami   H  E  G  C   the  foot-pounds  resistance 


,,l  the  point  tu  peiieliMtidii  with  an  average  F  K.  or 
BL;  liut  I)  C  represents  the  ultimate  pressure  or  the 
lesistauce  in  pounds  lo  furtluir  peuetrati(m.  assuming 
that  the  resistance  varies  in  direct  ratio  to  the move- 
ment. BC  is  seen,  to  be  iiidepeudent  of  F  B,  and 
therefore  the  supporting  imwer  iniisl  he  measured 
by  the  movement  of  the  head  rather  tl 
movement  of  the'  point 


hv 


Let  W  =  weight 
of  fall  in  inehos, 
notation 


of  ram   in   poinids,  and   A 
thru    nC  =  2W/./A  B,    .. 


the 

i-hl 


21  W  /. 
S 


=  2W— 


1|-  it  should  lie  desired  to  measure  the  supporting 
power  l)y  tlie  av(  rage  resistance  of  the  point  to  pene- 
tration, it.  will  he,  seen  that  the  area  FGCB  is  i  of 
the  area,  A  B  C.  F  S  being  ?,  A  B,  orif  .s  be  penetration 
of  the  point  and  S  tbe  movement  of  the  head,  the 
proportion'  of  the  whole  energy  exerted  wliieli  i^ 
absorbed  in  penetration  will  be— 
VV/i         (S-s)2 


d  thai. 
,■  aver; 


ivided  hy  the  depth  of  penetration  will  give 
o  pressure— 


¥  -(¥)' 


or  in  our  notatimi- 


m 


at  Royai  Victtuia  Dock,  London. 
nrn-iii,/'.  December  29.  1899,  p.  82G. 


The  te.-l,  of  a  pile 
>  recorded  in  Kn;/:. 
s  follows:  — 

PiU-h-pine  pih'.  12.i  x  Hi  =  143-75  sq.  in.,  37  ft.  long 
=  36-8  cub.  ft.,  at,  say,  iiOlb.  per  cub.  ft.  =  1,840  1b. 
V'eight  of  ram  =  12  cwt.  =  2,016,1b. 

Driven  in  peaty  ground  a  distance  of  36'1  ft.,  goiii.L' 
J  in.  to  four  8-ft.'  blows  when  driving  was  stopped. 

Ivoaded  with  red  led  joists  balanced  on  head. 

RoniaiTicd  thus  24  hours. 


Dad  10  tous. 

No  Binking 

„     20      „ 

■Vi...     „ 

„     30      „ 

T^in.     „ 

„     37-5  „ 

A  in.     11 

„     56  9  „ 

1  in.     >. 

„  „       7  days. 

,,  ,,       4  weeks. 

No  furthei-  ^illkin'.;■.  Load  behig  removed,  pile  rose 
i\  in. 

The  rising  of  the  head  of  pile  when  the  load  was 
removed  showed  the  amoiait  of  temporary  compres- 
sion in  the  timber,  andthe  mi.ssing  tV  in.  may  have 
been  further  compression  held  back  for  a  time  by  the 
friction  of  the  earth  at  the  sides,  and  possibly  re- 
appearing .some  time  later,  a  sort  of  Jii/tileresu.  The 
result  of  the  test  shows  that  the  pile  was  practically 
safe  with  a  load  of  60  tons,  but,  like  other  tests  that 
stoi)  .short  of  comi)letion,  it  did  not  show  that  it  would 
have  failed  with  double  the  load  or  more. 

The  sort  of  test  that  is  required  to  prove  the  accu- 
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racy  of  any  formula  is  to  measure  the  distance  moved 
by  the  head  and  by  the  point  during,  say,  the  last 
four  blows,  and  take  the  average  for  each.  Cut  off  a 
foot  from  the  top  of  the  pile  to  receive  the  load  on  a 
good,  surface.  Carefully  level  through  from  a  fi.xed 
bench  mark  to  find  the  level  of  the  top  of  unloaded 
piles.  Calculate  the  safe  load  on  the  pile  and  load  it 
up  until  the  head  of  the  pile  has  sunk  to  the  amount 
to  which  it  was  previously  compressed  (i.e..  previous 
average  movement  of  head— average  movement  of 
point) :  note  this  load.  Then  continue  loading,  and 
note  level  of  pile  at  each  ton  addition  until  the  head 
of  the  pile  has  sunk,  say,  double  the  previous  com- 
liression — ^I'.c,  previous  average  movement  of  head, 
minus  average  movement  of  point.  Then  leave  it 
loaded  for  tweiity-four  hours,  and  note  whether  it  has 
.-^unk  further  and  how  much.  Remove  the  load  and 
note  the  result. 
The  difficulties  in  tlie  way  are— 

(a)  Finding  enough  load. 

(b)  Supporting  the  load  on  the  pile  without  friction. 

(c)  Measuring  the  results  accurately. 

Iff)  Avoiding  personal  danger  throughout  the  test. 

REINFORCED    CONCRETE    PILES. 

The  advantages  of  reinforced  concrete  piles  are  so 
manifest  that  they  need  no  express  recommendation 
here.  The  chief  pliysical  differences  from  timber 
piles,  as  regards  driving  and  their  supporting  power, 
are  due  to  their  extra  weight  and  their  friable  nature. 
They  should  he  juade  with  slow-setting  cement  six 
weeks  before  driving,  but  if  made  with  quick-setting 
cement  they  must  be  left  eight  weeks,  because  in  the 
latter  case  the  outside  hardens  first  and  leaves  the 
interior  soft.  They  should  be  driven  by  steam  or  drop 
hammer  with  a  3-ton  ram,  having  a  fall  of  3  ft.,  with 
a  steel  helmet  filled  with  sawdust,  and  preferably 
without  a  dolly. 

In  America  the  use  of  a  water  jet  is  found  to  greatly 
facilitate  the  sinking  of  concrete  piles. 

Hollow  cylindrical  reinforced  concrete  piles  have 
been  used  at  Southampton.  Newcastle-on-Tyne,  and 
Liverpool.  They  are  lighter  and  cheaper  than  solid 
piles  and  more  effective.  Those  at  Brockelbank 
Dock,  Liverfiool,  were  20-in.  diameter.  Reinforced 
concrete  piles  of  circular  section  are  easier  to  drive 
than  square  piles,  and  as  they  have  no  sharp  angles 
are  less  liable  to  be  damaged  by  coming  into  contact 
with  boulders,  &c. 

As  reinforced  concrete  piles  are  made  horizontally, 
care  must  t)e  taken  in  lifting  them;  the  points  of 
attachment  for  lifting  should  not  l>e  less  than  half  the 
length  apart,  and  if  lilted  with  one  erld  on  the  ground 
the  attachment  shooild  be  one-third  the  length  from 
the  other  end. 

The  reinforcement  rods  {about  2^  per  cent)  should 
preferably  be  hooked  at  the  top  and  etectrically 
welded  together  at  the  bottom.  They  should  be  bound 
helically  by,  say,  i-in.  wire,  4-in.  pitch,  carefully 
secured  at  the  top. 

The  Nasmyth  steam  pile-drivex.  quoted  by  McAlpine 
(Minutes  of  "  Proceedings  "  of  the  Institution  of  Civil 
Engineers,  xxvii.,  p.  277),  with  a  ram  of  3  tons  and  a 
stroke  or  fall  of  3  ft.,  gave  from  sixty  to  eighty  blows 
per  minute.  Although  the  force  of  the  blow  was  much 
less  the  effect  wa,s  much  greater  than  with  ordinary 
pile-drivers,  and  the  piles  (timber)  were  capable  of 
l>eing  driven  to  a  greater  depth.  This  was  no  doubt 
due  to  the  earth  not  having  time  to  settle  round  and 
adhere  to  the  piles. 

It  is  a  debatable  question  whether  reinforced  con- 
crete piles  are  more  easily  and  economically  driven 
to  the  required  depth  by  a  drop  hammer  or  by  a  steam 
hammer.  The  probability  is  that  upon  a  trial  with 
equal  weights  of  hammer  the  advantage  of  the  steam 
pile-driver  in  the  case  of  wooden  piles  would  be  main- 
tained with  reinforced  concrete  piles. 

The  building  laws  of  most  of  the  cities  in  the 
United  States  allow  on  concrete  piles  a  safe  load  from 
350  to  500  lb.  per  square  inch  on  the  concrete,  plus 
from  6,000  to  7,500  lb.  per  square  inch  on  the  vertical 
reinforcement.  This  is  irrespective  of  the  nature  oi 
the  soil  or  depth  driven,  but  they  are  supposed  to  be 
proportioned  according  to  the  Wellington  or  Engi- 
neering News  formula. 

It  is  a  commonly  received  notion  that  a  reinforced 
concrete  pile  will  safely  carry  double  the  load  that  a 
timber  pile  of  similar  dimensions  would  do,  but  the 
writer  has  not  found  any  data  from  which  such  a 
conclusion  could  be  ahsohitely  derived.  He  has  not 
found  a  single  case  of  a  test  load  wliich  has  caused 
a  concrete  pile  to  sink  further.  There  are  many 
accounts  of  loads  put  on  piles  which  did  not  cause 


any  sinking,  but  these  have  no  practical  value  for 
checking  the  formulae. 

SCREW    PILES. 

Screw  piles  of  reinforced  concrete  have  been  patented 
l)y  Mr.  Vernon  Inkpen,  of  Portsmouth,  and  they 
would  probably  be  found  very  useful  in  a  peaty  or 
wet  sand  foundation. 

Rankine's  "Useful  Rules  and' Tables"  say:  "The 
load  supported  by  a  screw  pile  in  practice  ranges  from 
three  to  seven  times  the  weight  of  earth  which  lies 
directly  alwve  the  screw  blade."  This  seems  to  be  a 
very  peculiar  way  to  measure  the  supporting  power, 
and  appears  to  )')e  based  upon  the  resistance  to  the 
"  spewing-uj)  "  effect  of  the  downward  pressure  b.y  the 
.screw  blade,  and  not  on  the  direct  resistance  of  the 
soil  below  the  blade  to  compression.  The  fact  is  that 
the  soils  vary  so  nuich  between  the  extremes  of  plastic 
clay  and  firm  gravel  that,  whatever  rules  may  be  laid 
down,  personal  judgment  must  come  in  as  the  most 
important  factor,  whatever  kind  of  pile  or  method  of 
driving  iiiay  be  employed. 


REFUSE  COLLECTION   ECONOMIES. 


ELECTRIC    VEHICLES    FOR    SURBITON. 

At  a  recent  special  meeting  of  Surbiton  Urban  Dis- 
trict Council  consideration,  was  given  to  a  report  and 
recommendation  from  the  Sanitary  Committee  with 
regard  to  the  proposed  purchase  of  two  electrically 
propelled  dust  vans. 

The  report  stated  that  the  cost,  under  contract,  of 
the  removal  of  house  refu.se  in  the  district  for  the 
current  year  was  estimated  to  amount  to  £1,458,  an 
increase  of  nearly  £400  on  the  year  1914-15,  and  owing 
to  the  uncertain  conditions  which  prevailed,  in  con- 
sequence of  the  war,  no  doubt  the  contract  price  for 
the  ensuing  year  would  be  higher  than  ever,  if,  indeed, 
any  contractor  could  be  found  willing  to  enter  into  a 
twelve  months'  agreement.  Moreover,  the  present 
system  of  du.st  collection  was  in  need  of  improvement. 
.4fter  much  consideration  the  committee  recommended 
the  council  to  purchase  two  electrically  propelled  dust 
vans  from  Edison  Accumulators,  Limited,  at  a  cost 
of  .£1,025  each.  The  company  had  intimated  tliat  they 
would  be  prepared  to  accept  payment  of  £500  down, 
and  the  balance  by  instalments  spread  over  three 
years,  with  interest  at  6  per  cent  per  annum.  The 
committee  added  that  they  had  had  the  advantage  of 
the  advice  of  Sir  John  Snell  an  the  matter.  With  two 
vehicles  and  five  fillers  the  whole  of  the  house  refuse 
in  the  district  could  be  collected  once  a  week,  and 
after  the  vehicles  were  purchased,  at  the  end  of  three 
years,  the  cost  of  the  dust  collection  would  be  about 
£530  per  annum  less  than  the  cost  of  doing  the  work 
by  the  present  system,  assuming  the  contract  price 
next  year,  and  in  the  succeeding  years,  to  be  10  per 
cent  more  than  it  is  now.  In  addition,  the  council 
would  have  purchased  the  two^  vehicles  outright,  and 
would  have  a  depreciation  fund  at  the  bank  amount- 
ing to  nearly  £600. 

The  recommendation  of  the  committee  was  adopted. 


PRE-WAR  BUILDING  CONTRACTS. 


GOVERNMENT  PROMISE  OF  "EARLY   CONSIDERATION." 

In  the  House  of  Cnmmons  Mr.  Prto  asked  the  Prime 
^Minister  whether  he  was  aware  that  the  question  of 
hardship  arising  out  of  the  state  of  w-ar  in  connection 
with  building  contracts  entered  into  before  the  war 
had  been  brought  to  the  notice  of  the  late  Prime 
Minister  and  a  draft  Bill  submitted,  and  that  con- 
sideration had  been  promised ;  and  whether  he  would 
undertake  that  this  matter,  in  view  of  its  importance 
to  one  of  the  largest  industries  of  the  country,  should 
not  be  overlooked,  and,  considering  its  daily  increas- 
ing urgency,  would  receive  consideration  at  an  early 
date. 

Sir  G.  Cave,  who  replied,  said  the  answer  to  the  first 
part  of  the  question  was  in  the  affirmative,  and  the 
matter  would  receive  consideration  at  an  early  date. 


Derby  Electricity  Expenditure. — The  Derby  Coi-jjora- 
tion  electricity  plant,  although,  worked  at  its  greatest 
capacity,  is  unable  to  keep  pare  with  the  demand  for 
current  for  power  purposes,  wliich  has  increased 
enormously  during  the  war.  The  committee  have  now 
derided  to  ask  for  sanction  to  a  further  cajjital  expendi- 
ture of  £30,000  on  buildings  and  machinery. 


December   2',).    191(3. 
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Housing  and  Town  Planning  after  tiie  War."^ 

By    Councillor   HARRISON    BARROW,    Cliairman   of   the   Birmingham   Tramways    Committee. 


I  wish,  in  the  first  place,  to  emphasise  the  obvious 
requirements  and  features  in.  the  present  situation 
and  in  what  will  be  the  situation  when  the  war  is 
over. 

(1)  Tliat  we  must  not  waste  money  and  lives  in  the 
future  l^y  allowing  our  great  cities  to  grow  in  the  hap- 
hazard and  casual  way  in  which  they  are  now 
growing. 

We  cannot  afford  the  loss  of  time  caused  by  the 
congestion  of  our  narrow  roads,  and  the  inefficient 
means  of  communication;  and  the  men  returning 
from  the  trenches  will  not  consent  to  live  in  the 
slums,  or  in  rows  of  houses  crowded  together. 

(2)  The  second  point  is,  that  the  war  has  shown 
our  mean  stupidity  in  not  spending  more  money  on 
housing  and  to\nr  planning.  !No  other  expenditure 
would  produce  more  abundant  return  than  this ;  yet 
in  the  past  the  Government  and  local  authorities 
liave  doled  out  money  in  a  lew  paltry  millions,  and 
we  liavo  been  told  that  it  was  impossible  to  find  more, 
that  tlie  nation  could  not  afford  it. 

It  is  important  to  realise  the  serious  shortage  of 
houses.  Mr.  Harold  Shawcross  tells  ns  that  the 
average  number  of  houses  required  every  year  is 
HM),0<X);  during  the  past  two  years  the  number  built 
ha.s  been  negligible— call  it  10,000  or  20,000,  they  do 
not  count. 

Before  the  war  began  there  was  a  shortage  of  houses ; 
therefore,  if  the  war  ends  in  a  few  months'  time,  we 
shall  require  at  least  300,000  houses,  and,  in  addition, 
there  are  600,000  houses  not  fit  for  luiman  habitation 
which  ought  to  l>e  pulled  down. 

Threi-  hundred  thousand  houses  at  ten  to  tlie  acre 
would  <-('vev  30,(KM)  acres,  or  50  square  miles,  and  if 
the  600,U(K)  insanitary  hovises  \Vere  destroyed  and  re- 
placed, 150  square  miles  would,  be  covered.  It  is 
essential  that  these  square  miles  sliould  Ije  laid  out 
on  town  planning  lines. 

COMPULSORY   TOWN    PLANNING. 

I  have  read  the  report  of  the  Urban  Laijd  Inquiry 
Committee  and  the  papers  of  Mr.  Aklridge  and  Mr. 
Shawcross  thereon.  The  suggestions  made  are  of  the 
nature  of  compulsory  town  planning.  I  con.sider  that 
compulsory  town  planning  is  essential,  but  my  im- 
pression of  their  suggestions  is  that  they  are  too 
elaborate,  and  that  they  will  hold  up  building  indefi- 
nitely. 

It  ha.s  been  well  said  that  the  first  essential  of  any 
.scheme  is  the  planning  out  of  the  main  roads,  but. 
from  experience  of  town  planning  in  Birmingham,  I 
know  that  it  is  impossible  to  decide  on  the  main  roads 
without  very  great  consideration  and  a  long  period  of 
negotiation  and  conference,  and  Idoulit  if  it  is  possible 
satisfactorily  to  decide  the  main  roads  of  a  subtirl) 
tmder  a  period  of  one  to  two  years,  and  then  only  if 
there  are  members  on  the  local  authority  who  will 
push  forward  the  project  with  energy  and  ability. 

On  the  other  hand,  it  is  possible,  in  a  comparatively 
short  time,  to  decide  on  the  number  of  houses  to  be 
l)uilt  per  acre  on  different  zones  ;  I  propose,  therefore, 
that  every  town  and  urban  district  should  be  in- 
.structed  to  prepare  maps,  showing  three  zones.  (Com- 
pulsion of  some  kind  would  have  to  be  applied  by 
Parliament  through  the  Local  Government  Board.) 

(a)  The  areas  which  have  been  developed  for  build- 
ing purposes,  wJbere  the  roads  have  been  constructed, 
and  the  land  completely  laid  out  for  building  pur- 
poses. 

(h)  Areas  where  the  land  has  been  partially  laid 
out  for  building  purposes,  with  roads  laid  out  and 
partially  constructed. 

(<-•)  Areas  where  the  land  has  not  been  developed 
for  building  purposes. 

The  Local  Government  Board  would  examine  the 
plans,  and  give  a  final  decision  as  to  the  areas  of 
these  zones,  and  the  following  maximum  densities 
of  building  would  be  allowed  in  the  various  districts. 

(a)  On  this  area  not  more  than  eighteen  houses  to 
tlie  acre  would  be  allowed. 

(h)  Fifteen  to  the  acre. 

<■'-■)  Twelve  to  the  acre. 

I  am  basing  tliese  figures  arid  this  proposed  arrange- 
ment on  that  followed  in  the  East  Birmingham  town 
plan,  which  was  for  the  development  of  a  manufac- 


'  From   a.  pai)er  read   at    the  last   meeting  of  the   Town 
PlannitiK  Institute. 


turing  ,<ide  of   the  city  where  there  is  great  variety 
in  the  character  of  the  buildings. 

The  proposals  were  objected  to 'by  one  agent,  but 
otherwise  met  with  general  approval. 

It  will  be  urged  that  twelve  is  too  high  a  figure  for 
a  minimum,  but  Birmingham  experience  shows  that,  it 
less  tlian  this  figure  is  fixed,  it  is  only  with  the  general 
consent  of  the  landlords  in  the  district,  and  I  think 
owners  of  laud  where  larger  houses  are  being  built 
are  generally  capable  of  looking  after  their  own  inte- 
rests, and  there  will  be  nothing  in  the  regulations  to 
prevent  tlie  number  of  houses  being  still  further 
restricted. 

To  meet  tltis  view,  however,  a  general  instruction 
sliould  be  given  that  in  all  these  zones  regard  should 
be  had  to  the  density  of  houses  in  tlie  neighbourhood, 
ami,  where  the  density  in  the  neighbourhood  is  less 
than  twelve,  the  land  owners  should  be  consulted  and 
an  endeavour  made  to  arrive  at  an  agreement  with 
them  for  a  lower  number. 

I  quite  realise  tliat  complications  will  arise  as  to  tho 
definition  of  a  house  and  as  to  the  building  of 
factories,  flats,  shops,  &c.,  also  how  the  acrp  is  to  bo 
measured,  c%c. 

Taking  the  last  point  first,  I  would  suggest  the 
adoption  of  Clause  17  A,  B  1  and  2  in  the  North 
Yardley  scheme : — 

1"A. — In  this  clause  dwelling-houses  shall  mean 
houses  other  than  flats  designed  for  private  occu- 
pation only  by  not  more  than  one  famdy,  together 
with  such  outbuildings  as  are  reasonably  required 
to  be  used  or  i-ngagod  therewith.  Any  other  budd- 
ings are  in  this  scheme  referred  to  as  "  special 
buildings." 

Bl. — For  the  purpose  of  reckoning  the  number  of 
dwelling-houses  to  an  acre  that  may  be  erected  in 
their  district,  the  authority  sliall  include  in  tho 
measurement  of  the  acre  a  depth  of  7  yds.  along  the 
frontage  of  tiie  land  in  question  where  it  abut.,s  on 
any  road,  or  roads,  whether  i)rivate  roads  or  high- 
ways, repairable  by  the  iidiabitants  at  large,  or  half 
the  width  of  the  road,  whichever  is  the  least,  and 
may  also  include  the  whole  or  any  part  of  any 
public  open  space  acquired  by  the  authority  by  gift 
from  tJie  owner  of  the  land  in  question. 
I  would  also  adopt — 

17A  II. — Subject  to  the  provisions  of  this  clause, 
an  acre  shall  be  measured  so  as  to  include  such  land 
as  tho  authority  in  each  case,  having  regard  to  all 
the  circumstances,  determine  by  order  to  be  made 
under  sub-clause  C  II.  of  this  scheme. 
C  II.  is  regulation  as  to  "building  land." 
17C  I. — Not  more  than  twenty  houses  on  any  one 
acre,  and  no  dwelling-house  shall  bo  built,  save 
with  the  consent  of  the  local  authority,  with  a  less 
quantity  of  land  as  to  its  site  and  curtilage  than 
242  sq.   yds. 

17   IV.    A. — Special  buildings. 

BUILDING    LINES. 

Fui-tlier,  I  would  propose  that  in  the  A  and  B  zoiies 
the  budding  line  shall  not  be  less  than  30  ft.  from 
tho  centre  of  the  road,  and  in  the  C  zone  not  less 
than  36  ft. 

Tlie  East  Birmingham  scheme  clause  reads: — 

7C. — The  corporation  may  detei-mine  the  .build- 
ing line  when  any  plan  for  any  building  in  such  a 
street  is  submitted  to  them  for  approval,  provided 
that  such  building  luie  shall  not  be  less  tlian  36  ft., 
or,  except  by  agreement,  more  than  41  ft.  from 
the  centre  of  the  road. 

I  should  have  proposed  a  universal  distajice  of  36  ft. 
if  it  had  not  been  for  the  suggestion  in  the  Urban 
Land  Inquiry  that  the  distance  between  houses  on 
opposite  sides  of  a  road  should  be  only  50  ft.,  which 
I  cannot  understand.  With  an  ordinary  42-ft.  road 
it  only  means  that  the  building  line  is  set  back  4  ft. 
on  each  side.  It  may  be  urged  that  72  ft.  is  too  wide 
for  a  street  of  shops ;  if  a  street  is  a  shopping  street 
it  must  be  fairly  important,  and  probably  72  ft.  is 
not  too  wide,  but  I  suggest  later  on  the  possibility 
of  local  authorities  having  discretionary  powers  as  to 
the  building  line  in  the  case  of  shops,  factories,  &c. 

BEEAKS    IN    BUILDINGS. 

There  are  other  clauses  in  the  East  Birmingliam  and 
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Nmili  Yavdley  })la7i  which  might  bo  universally' 
iulo|iUHl.  For"  iiistanoe  (1  oivght  to  t-xplaiii  that  the 
North  Yardley  clauses  have  not  yet  been  ai>i)Vove<l 
by  t!ie  Local  Oo\-enim€iit  Board) ; — 

Breaks  in  buildings,  18,   North  Yardley— 

AVithout  the  sanction  o£  the  authority  not-  more 
than  eight,  buililings  shall,  in  any  place,  be  built 
under  one  continuous  roof,  or  without  an  interval 
oJ  at  least  (i  ft.  in  width,  such  interval  to  continue 
throughout  the  whole  height  and  dejith  of  the  build- 
ing. Provided,  that  the  authority  may,  if  they 
think  fit.,  allow  a  bK>ck  of  not  more  than  five 
dwelling-houses,  which  expression  shall  include  a 
single  dwelling-liouse.  or  a  pair  of  dwelling-houses, 
to  be  built  with  an  interval  of  less  than  4  ft.  in 
width.  No  pai-t  of  any  continnou.s  block  of  nu>re 
dwelling-houses  than  four  shall  be  Miilt  nearer  t-o 
tlio  owner's  bouiidary  than  8  ft.,  e.xcept  when  such 
l)i>undary  aliuts  upon  land  no(  built  upcjii,  or  not 
likely  to  be  built  upon,  and  when  the  written  oon-^ 
sojit'of  the  authority  in  qui-stion  lias  first  been 
obtained. 

Clause  IS  in  llu'  E: 
siiuilar,  b\it  the  North  Y 
dilticiilties. 

If    It     IS    pnssibli.,     discn-lmnaiy    )u.u-eis      uiiglil 

given,   suih   as   in    North    Yardley,    7  1),    for   buil 

lines    for   shops,    tactoi-ies,    and    falling    sites,    or 

architectural  effect,  as  in  North  Y'ardley  7  C. 

The  Local  liovernment  Bi>ard  objects  to  giving 


st      Birminghani 
iidlev  clause  obvi 


reason    foi' 
infined    to 


shuuld       Iv 


lid   not    lie 
niipnil- 


cretioni  to  local  autJunities,  but  I  s< 
its  objection,  espei.ially  if  it  could 
towns 'of.   sav,  .jO.tHIO  iniiabltants. 

In    any   ciisv     lli,.    aivlul,.rtiiial     cl 
inserted  : — 

7C  N.Y. — Tlu'  authorities  may  sanction  the  eii'c- 
tioii  of  a  group  of  buildings  which,  for  the  pro- 
duction of  an  ari-.hitec(ural  effect,  shows  the  frontage 
of  such  building  partly  in  frimt  and  paitly  behind 
the  budding  liiu\  provided  that  the  friMitage  is  not 
at  any  point  nn>re  tlian  ■'>  ft.  in  front  of  the  build- 
ing line,  and  the  portion  of  the  frontage  behind 
the  building  line  is  so  designed  as  to  give  an 
unbuilt  area  at  least  equivalent  to  that  taken  by 
the  jjortion  of  the  buildings  in  fioiit  of  tlu-  building 
line. 

I  am  extremely  anxious  to  keep  this  jireliniiuaiy 
scheme  as  simple  as  jiossible,  and  am  tlu-ivfoie  a 
little  afraid  of  any  addition  liable  to  coiiip' 
but  I  see  no  reason  why  arrangement 
made  for  securing  land  f<u-  widening  t 
.■lilt    mam   roads. 

i;oAi)  wiuKNiN<.:s. 
I  ill,  rcforc  piupove  tliat  towns  should  be  enriuirag<'d 
(I  do  not  tiiiiik  that  cunipulsiou  could  be  apjdied  in 
I  111--  case)  to  include  in  tlii-ir  preliminary  scheme  jilaiis 
I'll-  the  widening  of  all  main  radial  roads  wliuli  ai>- 
nuw,  or  obviously  will  be,  reijuired  in  the  near  futiir<> 
for  tramway  purposes  or  for  omnibus  routes. 

This  would  not  apply  to  roads  the  frontages  to  which 
are  fully  built  up. 

Such  scheme  of  widening  to  merely  secure  in  the 
future  sufficient  land  to  enable  the  roads  to  hi- 
widened  (to  at  least  SO  ft.),  and  not  to  necessitate  any 
(•x])enditure  on  the  cari-ymg  out  of  any  works  until 
they  are  actually  required. 

Of  course,  I  cannot  attempt  in  such  a  jjaper  as  this 
to  cover  all  the  details  which  would  have  to  be  con- 
sidered. If  the  institute  think  anything  of  tliem,  a 
committee  would  have  to  be  fonned  to  consult  with 
the  Local  Ckivernment  Board  and  to  frame  a  Bill. 

If  these)  suggestions  were  adopted,  we  should  mark 
an  immen.se  aclvance  in  all  non-planned  districts  ;  the 
number  of  houses  to  the  acre  would  be  only  twelve  in 
the  undeveloped  areas,  and  the  s]iace  between  tin- 
fronts  of  houses  would  be  72  ft. 

They  are  not  suggested  as  in  any  way  taking  the 
place  of  a  complete  plan — quite  the  reverse;  every 
effort  must  be  made  to  urge  local  authorities  to  plan 
all  their  njdin  roads  at  the  earliest  jjossible  date,  to 
decide  their  manufacturing  ai'eas,  their  residential 
districts,  &c.,  when  the  main  roads  are  planned  and 
the  arrangements  for  contributions  from  the  laud- 
owners  are  completed ;  then  it  will  be  possible  to 
arrange  for  roads  with  a  narrow  macadamised  portion, 
such  as  those  sliown  in  the  B  sheet  of  the  East 
Birmingham  plan. 

AKTERI.-iL    HO.\DS. 

Mr.  Walter  Long  said  on  October  31st,  in  reply  to 
the  deputation  reiiresenting  the  conferences  of  local 
authorities  which  have  been  held  to  formulate  schemes 
for    the    construction    of    arterial     roads     iu     Greater 


Limilon,  that  he  should  consider  it  his  duty  to  advise 
the  Covernment  that  their  first  call  upon  public  funds 
ought  to  be  for  the  provision  of  housing  of  our  people, 
and  for  sanitation  and  water  supply. 

I  submit  that  the  proposals  1  have  made  will  not 
entail  any  e.xpenditure,  or  very  trifling,  and  that  it 
would  be  a  great  misfortune  if  the  large  number  of 
hcmses  required  to  be  built  after  the  war  were  allowed 
to  be  erected  without  some  restrictions  as  to  their 
density  and  position. 

Mr.  ^Valter  Long's  ri-jily  in  regard  to  the  arterial 
roads  in  London  was  not.  absolutely  iiegativ<\,  and  he 
did  pi-omise  t.o  endeavour  to  preserve  the  suggested 
routes  from  further  ob.st.ructive  buildings,  and  said 
that  Sir  Ceorg,-  Cibb  (headof  the  Uoad  B.:mrd)  should 
consider  the  proposals. 

The  work  of  the  (-onfere-nces  has  occupied.  I  believe, 
about  threi'  years,  and  this  fact  sliows  what  care  and' 
consideration  is  necessary  before  any  such  scheme  can 
be  evolved. 

I  would  tlierefore  most  strongly  urge  that  a  similar 
series  of  conferences  should  be.  held  in  the  provinces, 
even   now  in   war  lime,   to  consider  tlu-  main   arterial 

Mr.  Patrick  Gedd**,  in  the  book  which  I  have 
already  metitioned,  "  Citl<-«  in  Evolution,"  suggests 
that  for  the  question  of  main  roads  the  country  should 
lie  divided  into  seven  areas,  to  be  called: — 

(1)  Lanceston — Liverpool,    Manchester,   &c. 

(2)  West  Riding— Halifax,    Bradford,  Leeds. 
(H)  South  Riding— Sheffield. 

(4)  ]\fidlandon — Birmingham,  Oovi-ntry,  Kid,  &c. 

(o)  Waleston — South  Wales. 

(fi)  Tyne — AVear  and  Teea. 

(7)  Greater  London. 
I  understand  thai  as  regards  No.  7,  much  of  the 
preliminary  work  has  been  done,  and  as  regards  1 
and  I)  a  good  deal  of  work  is  being  done.  Tlie  I'epre- 
seiitatives  of  (he.se  three  districts  deserve  great  credit 
tor  their  pioneer  woi-k. 

It  ought  not  to  require  a  large  number  of  local  repre- 
sentatives to  attend  snob  oonferenees,  and  it  should 
be  ijossible,  now  that  estate  develoi)nient  is  at  a 
standstill,  to  find  a  cnnipetent  surveyor  to  assist  in 
each  aie.-i  uitli,  of  .-.iiirse.  a  staff  of  assistants  under 
hini. 

As  a  matter  of  fact  I  understand  that  the  Civic 
Survey  Coinniittee  of  the  Ro-yal  Institute  of  British 
Arebiteets  have  a  nninber  of  architects.  Ike,  over 
military  age,  who  .are  skilled  in  this  work  and  whose 
services  should  be   ili;ixle  use  of. 

INrEB-COJUiaUNlCATION    FACILITIES. 

As  chairman  of  the  Birminghirin  Tramways  Com- 
niltlee.  I  am  particularly  interested  in  the  iiossibilities 
ot  the  extension  of  tramways  and  li.alit  railways  for 
intei-enninuiiiieation  between  town.s  and  districts — 
iK.t  only  for  jiassenger  traffic,  but  also  for  goods. 

Tlie  xiiecess  of  such  schemes  depends  largely  npon 
securing  wide  xoads  and  laying  the  tram  rails  on 
sleeper  track  by  the  side  (or  in  the  middle)  of  the 
load.  The  saving  of  jiaving  between  the  tracks  is 
a  Lout  .cy.lJOU  per  mile,  and  the  cost  of  the  land  re- 
(|iiired  at  £1<JL)  per  acre  would  only  \ye  £300. 

In  addition,  there  w'ould  be  saving  in  the  cost  of 
niaintenaiicf,  and  the  running  exiienses  would  be 
lessened  on  account  of  the  greater  speed  at  which 
cars  would  be  run. 

I  mention  this  to  show  the  importance  of  wide  roads 
eonnectinL'  eeuties  of  po|nilation.  The  tramways  and 
li'jlit  railways  would  also  traverse  country  areas,,  and 
niiicli  inijilit  lie  doiu-  in  eaiiyiiig  vegetables  and  fruit, 
tVc.  into  the  town.s  and  carrying  out  mannre,  &c.,  to 
the  country  districts. 

In  Birniinghain,  on  our  ordiuarv  tramway  s.vstem, 
the  department  ks  carryin.a  about  80.000  tons  per 
aiiiuini  at  a  pre-War  cost  of  2}d.  per  ton  per  mile. 

Tlu-re  is  a  theory  in  some  quarters  that  towns 
should  not  run:  trams  outside  their  borders,  as  the.v 
are  thereby  developin.s  roads  not  in  their  ow'ii  areas. 

This  is  a  false  view  to  take,  as  the  more  efficient 
inter-communication  makes  for  progress,  and  tlie 
most  j)rofital)le  arrangement,  from  a  rating  point  of 
view,  would  be  to  have  all  the  factories  in  a  town, 
and  all  the  houses  of  the  workpeople  outside,  but 
whether  the  particular  town  benefits  or  not  does  not 
matter.  We  have  had  too  much  of  such  parochial  sel- 
fishness; we  uiustdo  that  which  is  best  for  the  nation 
as  a  whole. 

The  question  has  been  raised  as  to  who  should  pay 
for  this  extra  widtli  required  for  tramway  purposes. 
I  think  that  it  is  clear  that  the  tramway  authority 
.--hould  pay  for  this,  and  it  will  jirobably  be  necessary 
lo  have  a    joint   committee  reinesenting  various  local 
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nuthoritifs  to  work  the  ttaiuwuys  ooiinovtiiig  srveial 
towns.  Thi*  qitestiou.  lui\vev*r,  dofs  not  oonie  witliiii 
tlie  liuiits  of  this  paper,  luit  requires  to  lie  mentioiuJ 
to  complete  the  proposal. 

HOUSING. 

.My  last  eonsiileratioii  is  that  of  lumsiiii;. 

ll  seeiii.s  unlikely  that  hiiikiers  will  he  anxiotis  to 
erect  houses  aft<'r  tlie  war  is  over.  The  t;u't  that  rents 
have  not  l>een  raised,  and  that  Jiew  houses  will  have 
to  he  let  at  a  nuich  liigher  rent,  it'  they  are  to  pay, 
will  not  conduce  to  hiiililiiig. 

Xevcrthele.-^,  the  housi'^  iiuist  he  l>uilt  if  we  are 
111  develoji  a  healtliy  race  and  raise  the  general 
standard  of  civilisation. 

A  spi-cial  committee  was  appointed  three  years  agii 
to  in<piire  into  the  housini;  conditions  of  Birminsrham. 
T'liis  eoiiMiiittec  recommended  the  oiiy  council  to  de- 
velop estates  in  the  sidmrhs — that  is.  to  maki'  the 
roads,  lay  sewers,  itc. — and  then  let  the  developed 
estates  to  builders  at  a  ligiire  to  cover  interest  and 
sinking  fund. 

Tile  idea  of  this  suggestion  was  that  ilie  liuilders 
would  l>e  saved  having  to  invest  large  capital  siuns 
in  laying  out  estates.  t)wing  to  the  war  nothing  has 
been  (kyie  in  carrying  out  this  proposal. 

Sir  W.  n.  L<'ver  has  sugge.sted  that  the  nuinici- 
I)alities  should  go  further — namely,  that  they  should 
develop  estates  and  then  hand  them  over,  free  of  cost. 
to  builders. 

.Vpparently.  there  is  to  he  no  giiaranlee  that  the 
tenants  are  to  prolit  by  the  gift,  which  the  landlords 
will  l)e  able  to  ap|>ropriate,  and  charge  tlie  tenants 
with  the  full  commercial  value  of  the  hou.se,  land, 
roads,  and  other  costs  of  development. 

With  all  respect  to  Sir  W.  H.  Lever,  the  propo.sal 
is  absurd.  There  is  no  object  in  making  gifts  to  land- 
lords in  this  fashion.  Surely,  if  the  town  is  in  such 
straits  to  get  houses  built,  the  proper  t-onrsc  would 
Ik}  for  the  municipality  !<►  build  its  own  houses,  and 
get  the  benefit  of  the  land  and  development  values. 
We  all  know  what  has  l>een  done  in  Germany  as  to 
jnirchasing  land  in  the  suburbsof  theif  towns,  and  then 
running  out  tramways  to  them,  so  as  to  increase  the 
value  of  the  land.  If  the  cities  here  were  to  follow 
tliis  example,  then  devtloj)  the  land  as  suggested  and 
sell  to  holders,  or  toco-partnership  societies,  building 
.•mcieties,  &c..  much  progress  might  be  made.  The 
nuinicipality  might  further  advance  a  <'onsiderable 
proportion  of  the  cost  of  the  houses  to  the  societies. 
If  it  is  impossible  to  obtain  houses  by  these  means, 
the  municipality  nuist  build  itself,  and  there  is  no 
reason  why  it  sliould  not  do  so  successfully. 
^  .\Iiinicipal  housing'  schemes  have  usually  been  to 
accouiinodate  the  poorest  jicoplc  in  the  centre  of  our 
towns,  an  impossible  iiroposition  on  an  economic 
lia.sis. 

I  hope  municipalities  will  not  attempt  such 
.schemes  in  future,  hut  provide  accommodation  for 
the  artisans  in  the  suburbs,  in  good  houses  built  on 
town-planned  estate.-^ — that  is,  it  private  enterpji.'-e 
<loes  not  find   the  accommodation   required. 

There  are  plenty  of  slums  and  cheap  houses  in  the 
centre  of  our  large  cities,  and  what  is  required  is  not 
such  liou.ses,  hut  good  lujuses  in  the  suhurban  areas. 

Wages  must  be  raised,  or  kept  U])  to  their  present 
standard,  to  enable  the  working  man  to  live  in  houses 
of  such  a  <-haracter  and  jiay  a  suftiiient  rent  to  cover 
all   e..-t    lo   the   iiinnieijKiJitx-. 


Institution  of  Sanitary  Engineers.— A  met  ting  of 
this  bcjdy  will  be  held  on  Wednesday  next,  the  3i-d 
rnst.,  when  the  [residential  address  will  be  deliveriMl. 
The  retiring  president,  .Mr.  A.  1'.  I.  Cottciell.  will 
take  the  chair  at  7. .'10  [).ni. 

The  Decimal  System.— Questioned  as  to  the  inten- 
tion- of  till-  (Jovenmieiit  respecting  the  proj)osed 
adoj)tion  of  the  decimal  system  of  coinage,  weights  and 
measures,  Mr.  Bonar  Law  stated  the  other  day  that  he 
could  not  hold  out  any  pios|)ec-t  of  early  legislation 
dealing  with  I  lie  subject. 

Town  Allotments.— lieplying  to  a  que-stioii  in  the 
House  of  (.'oMiirioM-,  the  Parliamentary  Secretary  to 
the  Board  of  Agriculture  stated  that  no  figures  were 
available  as  to  the  number  of  town  allotments  in  private 
ownership,  but  on  December  31,  1914,  the  area  of 
allotiiienls  provided  by  urban  local  authorities  in 
England  and  Wales  was  4,627  acres,  which  were  let  to 
78,.5b9  individual  tenants  and  forty-seven  allotment 
associations.  The  average  size  of  the  allotments  was 
ratiiei-  less  than  10  rods. 


HOUSING  THE  JUNITION   WORKER. 

HOW    ACCOMMODATION    IS    PROVIDED. 

One  of  the  most  urgent  problems  which  the  AMiuistry 
of  .Munitions  has  to  solve  is  the  housing  of  the  muni- 
tion worker.  The  opening  of  a  new  factory,  oi  tlic 
ecmversion  of  existing  works  to  the  needs  of  the  State, 
t>ften  involves  tlie  transference  of  large  numbers  of 
worker.s  to  localities  wliich  at  most  can  meet  the  re- 
quirements of  a  normal  population,  and  even  to 
localities  where  there  is  an  actual  sliortagc  of  houses. 
The  immediate  remedy  is  found  in  the  provision  of 
tenqiorary  accommodation ;  but  in  other  cases  per- 
manent buildings  are  erected,  the  latter  method  being 
followed  especially  where  houso  famine  is  known  to 
•have  existed  in  pre-war  days  and  where  there  arc 
good  prospects  of  permanent  manufacturing  activity. 

The  methods  adopted  by  the  iState  for  the  provision 
of  permanent  accomiuodation  vary  according  to  16cal 
circumstances.  In  certain  cases  loans  are  made  to 
public  utility  societies  which  undertake  the  housing 
of  munition  workers,  such  loans  being  ooiiditioiied 
after  the  manner  familiarised  to  the  public  by  garden 
suburb  and  other  associations.  Iji  other  circum- 
stances loan.s  have  been  made  directly  to  <'(?rtahi 
individual  firms.  These  loans  have  been  issued  at 
the  current  rate  of  interest — usually  5  per  cent — anil 
run,  generally  .speaking,  for  a  i)eriod  of  forty  years. 
Certain  private  firni.5— now  controlled  establi'shiuents 
—have,  moreover,  been  permitted  to  charge  some  por- 
tion of  the  increase  on  the  cost  of  building  due  to  war 
conditions  to  'that  part  of  the  firm's  profits  whicli 
would  otherwise  have  gone  to  the  Exchequer.  Such 
an  arrangement  is,  however,  only  made  in  excep- 
tional cases.  A  contrilnition  of  a  jiart  of  the  capital 
cost  of  building  is  in  other  instances  made  by  the 
State  to  <>ertain  local  authorities.  Jn  all  cases  tliis 
contribution  is  less  than  the  estimated  increase  due 
to  war  conditions. 

TYPE    OF     COTT.-VGE     CilOVJDBU. 

The  type  of  permanent  building  erected  by  these 
varying  methods  is  similar,  and  is  that  wdiich  cha- 
racterises our  newer  industrial  areas — i.e,  a  two- 
storey  brick  cottage,  containing  two  or  three  bed- 
rooms, a  living-rooaii,  a,  kitchen,  and  a  bath.  In 
Scotland  a  permanent  dwelling  of  more  limited 
accommodation   is  often  provided. 

F.ar  nuire  variety  in  construction  has  been  fouiul 
possible  in  the  proyision  of  temporary  accommoda- 
tion, and,  excluding  the  adaptation  of  existing  build- 
ings, three  distinct  types  of  provisional  accommoda- 
tion have  made  their  appearance  —  temi)orary  cot- 
tages, hostels,  a,nd  hutments,  or  groups  of  hostels. 
In  two  cases,  moreover,  the  iNIinistry  of  Munitions 
has  been  obliged  tix  provide  temporary  villages  with 
their  own  .schools,  churches,  hospitals,  shops,  and 
institutions.  One  of  tlic.se  munition  villages  is 
[leopled  almo.-t  entirely  by  Belgians.  The  temporary 
<'ottHges  for  the  use  of  munition  employees  correspond 
fairly  closely  with  Ihe  usual  type  of  permanent  cot- 
tage, save  that  the  former  are  built  of  wood  or  con- 
crete instead  of  brick,  and  are  usually  one  storey 
instead  of  two.  They  contain  from  three  to  five 
rooms,  and  are  generally  rented  on  the  basis  of  ironi 
6s.  6d.  to  7s.  6d.  a  week  for  a  three-roomed  cottage. 

The  hostel  is  usually  designed  to  house  about  thirty 
j)ersoiis,  altlKuigh  larger  erections  have  been  made 
'where  the  demand  for  the  housing  of  girl  workers 
has  been  pressing.  It  is  provided  with  its  own 
kitchen,  dining-room,  and  cominon-rooni,  and  to  a 
certain  extent  life  therein  approximates  to  that  of  a 
large  family. 

The  hutment  or  colony  .-y.-ton,  where  several  hostels 
are  grouped,  is  found  particularly  convenient  where 
.1  large  number  of  women  workers  must  be  accommo- 
dated. Each  hostel  is  designed  for  the  sleeping 
ac<'oinniodation  of  from  lllO  to  ISO' persons,  the  dormi"- 
fories  being  divided  into  <-ubicles,  some  single,  some 
double.  Adequate  accommodation  for  bath-rooms, 
&c;,  is  always  made  in  these  dormitory  blocks.  Undea- 
this  colony  system,  however,  meals  are  usually  par- 
taken of  in  sei)arate  building.s,  where  the  residents 
from  all  the  hostels  meet  in  the  dining  and  recrea- 
tion rooms.  .\n  administrative  block  is  also  erected, 
where  the  offices  and  rooms  of  the  lady  superin- 
tendent, matrons,  and  staff  dispensary  and  invalids 
are  located.  All  the  buildings  arc  heated  by  hot- 
water  iiipes,  and  arc  lit  by  electric  light  or  gas. 


White  Jackets  for  Street  Workers.— Tiie  night  woik- 
ineii  of  Westminster  City  Council  arc  to  wear  white 
jackets  to  make  them  more  conspicuous  in  the  darkened 
streets. 
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WAR  BONUSES. 


METROPOLITAN    WATER    BOARD    COMMITTEE'S 
PROPOSALS. 

At  their  meeting  on  Friday  last  the  Metrojiolitan 
Water  Board  had  before  them  a  report  of  their 
General  Purposes  Committee  on  the  subject  of  war 
bonuses. 

The  committee  reminded  the  Ixiard  that  in  March, 
1915,  they  granted  a  war  bonus  to  workmen  on  the 
I>evmanent  and  temporary  staffs  of  the  engineer's 
department,  and  afterwards  extended  it  to  the  wage 
earners  in  other  departments.  No  war  bonus  had 
lieen  granted  to  any  part  of  the  clerical  staff.  In 
April,  1915,  and  again  In  Octdber  of  the  present  year, 
the  committee  received  letters  from  the  Board's  Staff 
Association  placing  before  them  the  claims  of  the 
clerical  staff  to  consideration  in  the  matter.  They 
found  that  of  tlie  lioard's  own  constituent  authorities, 
at  least  thirty  had  granted  a  war  Ixmus  to  oflEicers, 
and  in  eighteen  of  these  cases  the  bonus  was  given  a 
year  or  more  ago.  They  also  foxuid  that  a  consider- 
able number  of  other  influential  bodies,  in  or  near 
the  Metropolis,  had  taken  a  similar  course.  The 
committee  went  on  to  point  out  that  the  Government's 
Departmental  Committee  on  Prices  in  their  interim 
report  urged  upon  all  employers  and  public  lx)dies 
the  desirability  of  reviewing  their  pay  roll  and  of 
taking  steps  to  improve  the  position  of  those  who  had 
not  sufficiently  benefited  by  the  general  upward  move- 
ment. It  appeared  al.so  from  the  official  statistics 
of  the  Board  of  Trade  that  the  average  percentage 
increase  in  the  cost  of  food  in  the  large  towns  in  the 
United  Kingdom  amounted  since  the  outbreak  of  the 
war  to  not  less  than  81  per  cent. 

In  view  of  these  circumstances  and  the  precedents 
mentioned  above,  the  committee  were  of  opinion  that 
the  time  had  arrived  when  a  bonus  should  be  granted 
to  the  less  highly  paid  divisions  of  the  board's  clerical 
staff. 

IThe  committee  suggested  that,  if  the  board  agreed, 
in  this  view,  it  would  be  well  to  avoid  any  basis 
which  must  of  necessity  involve  a  considerable 
amount  of  bookkeeping  and  the  periodical  revision  of 
records,  such,  for  instance,  as  would  arise  from  an 
attempt  to  regulate  the  lx)nus  to  the  married  man 
according  to  the  number  of  dependents  from  time  to 
time.  A  more  simple  method  would  be  to  grant  the 
bonus  by  way  of  a  percentage  increase  of  salary,  care 
lieing  taken  to  make  a  distinction  between  men  with 
and  without  dependents,  but.  inasmuch  as  the  per- 
centage rate  would  probably  dimini.^h  as  the  amount 
of  salary  increased,  inequalities  in  bonus  would  result 
from  the  arbitrary  change  in  the  rate  per  cent.  These 
defects  would  be  avoided  if  the  war  bonus  were  based 
upon  the  increments  of  salary  pertaining  to  the 
different  classes  of  clerks  according  to  the  scales 
already  approved  by  the  lx)ard,  and  after  careful 
examination  of  the  subject  this  is  the  method  which 
the  committee  recoinmended  for  adoption.  In  other 
words,  their  proposal  was  that  each  permanent  clerk 
up  to  a  prescribed  limit  of  salary  should  receive  by 
way  of  war  Ixinus  temporary  additional  pay  per 
annum  equal  to  half  a  year's  scale  increment  of 
salary,  or  equal  to  a  full  year's  increment  if  married 
or  certified  to  be  supporting  dependents. 

It  was  essential,  the  committee  abserved,  that  there 
should  l>e  uniformity  of  method  in  dealing  with  appli- 
cations for  full  bonus  on  the  ground  that  there  were 
dependents.  Such  luiiformity  could  scarcely  be  ex- 
pected if  the  work  of  certification  were  left  to  a 
number  of  individuals,  for  instance,  to  each  chief 
officer  acting  for  his  own  department.  It  was  felt 
that  it  would  be  wise  to  co-ordinate  this  part  of  the 
scheme  by  leaving  the  work  of  certification  to  the 
clerk  of  the  board  and  the  aooountant  acting  together 
for  the  whole  staff. 

,  As  the  original  application  from  the  Staff  Associa- 
tion was  received  so  long  as  twenty  months  ago,  and 
having  regard  to  the  fact  that  in  the  case  of  so  many 
other  liodies  the  bonus  had  been  enjoyed  for  a  con- 
sideraljle  period,  the  committee  suggested  that  in  the 
present  instance  it  might  date  back  to  October  1,  1916, 
when  the  additional  Ijonus  to  the  workmen  wa.s 
granted. 


Extraordinary  Traffic.  —  At  Bloomsbury  County 
Court,  Judge  Bray  has  awarded  the  Calne,  Wiltshire, 
Rural  District  Council  £73  for  damage  done  to  certain 
of  their  roads  by  a  motor  lorry,  the  property  of  the 
Dairy  Supply  Company,  passing  over  such  roads,  and 
constituting   extraordinary    traffic. 


NOTES  FROM  IRELAND. 


Specially    Contributed    by    an    Irish 
Correspondent. 

[In  the  hope  of  making  these  notes  as  practically 
useful  as  possible  the  writer  invites  readers  to 
favour  him  w/ith  communications  thereon  front  time 
to  time.  They  might  be  constructively  critical,  or 
helpfully  supplementary,  might  indicate  ne^w  points 
upon  twhich  information  is  desired,  or  might  merely 
convey  information.  Communications  will  reach 
the  wrriter  if  addressed  "Irish  Notes,"  24  Bride-lane, 
Fleet-street,  E.C.] 

During   the   past  ten   years  or  so 

Need  for  a       tliere   appears   to  have  been  a  very 
Testing  House,  great  improvement  in  the  quality  of 
the  cement   imported   into   Ireland, 
and  probably  the  bulk  of  it  is  now  up  to  the  standard 
specification.    No  doubt  in  many  cases,  when  cement 
is  not  found  up  to  standard,  the    fault    is    due    to 
iniproper  storage,  or  to  the  tests  having  been  made 
by  unskilled  persons.    A  testing  house  is  very  much 
required    in    the    coiuitry,  where  tests  not  only   of 
cement  and  similar  materials  could  be  made,  but  also 
of  steel,  iron,  road  materials,  and  a  vast  nmuber  of 
other  articles,  both  raw  and  manufactured. 
_*  «  *  * 

Take  road  material,  for  instance — at  present  sur- 
veyors have  no  doubt,  from  long  practical  experience, 
more  or  less  knowledge  of  the  various  materials  used 
for  road  maintenance  purposes,  but  it  would  be  a 
great  advantage,  and  of  much  interest  to  all  con- 
cerned in  road  and  street  maintenance  if  the  stones 
and  other  materials  used  for  maintenance  purposes 
could  be  classified,  tested,  and  samples  then  be 
exhibited  at  a  testing  house,  each  sample  with  its 
proper  nomenclature,  its  percentage  of  loss  when 
tested,  and  results  of  any  other  tests  that  may  have 
been  made  of  it  in  order  to  determine  its  relative  value 
compared  with  other  samples.  If  one  of  the  univer.si- 
ties  or  principal  technical  schools  in  the  country  would 
arrange  for  the  testing  of  materials,  classification  of 
stones,  &c.,  for  a  small  fee  for  each  sample  submitted, 
the  institution  would  derive  some  additional  revenue 
and  credit,  while  the  students  would  be  benefited,  and 
engineers,  manufacturers  and  others  would  be  saVed 
nmch  trouble  in  having  the  materials  they  "use  tested 
and  their  values,  to  some  extent  at  least,  determined. 
«  *  *  « 

The    decree    given    for    £140    for 

Damage  by  damage  caused  by  a  traction  engine 
Traction  Engines. travelling  over  the  public  road  from 
Cloncurry  Bridge  to  Enfield,  in  co. 
Meath,  seems  at  first  sight  rather  heavy,  but  probably 
the  expense  of  making  up  the  road  by  the  Meath 
Coimty  Comicil  will  come  to  a  good  deal  more  than 
the  amount  of  the  decree.  If  owners  of  traction 
engines  took  a  little  more  care  when  travelling  over 
weak  roads,  and  took  off  their  engines  when  they 
found  they  were  causing  exces.sive  damage  they  would 
receive  more  toleration  from  county  councils. 

*  *  *  * 

Until  the  Act  of  1911  dealing  with  traction-engine 
traffic  was  passed  owners  of  such  engines  were  seldom 
proceeded  against,  and  many  owners  were  no  doubt 
under  the  imijression  that  they  could  travel  over  the 
roads  as  they  pleased,  regardless  of  the  damage  they 
caused.  Some  decrees  given  recently  have,  however, 
disillusioned  them  on  this  point,  and  some  owners 
now  avoid  taking  out  their  engines  during  the  winter 
months,  except  when  they  are  using  them  for  driving 
threshing  machines,  or  for  a  similar  purpose.  In  one 
instance  at  least  a  traction  engine  owner  has  agreed 
with  a  council  not  to  take  out  his  engine  for  hauling 
purposes  during  the  winter  months  on  the  under- 
standing that  no  action  will  be  taken  against  him  for 
damage  caused  to  roads  during  the  summer.  This 
seems  an  equitable  enough  arrangement,  the  damage 
to  fairly  strong  roads  during  the  summer  months 
by  moderate  traction-engine  traffic  being  compara- 
tively small  as  compared  witli  that  caused  during 
winter.  In  the  case  of  weak  roads  an  engine  may,  of 
course,  break  through  the  crust  at  any  time,  but  this 
is  far  more  likely  to  happen  in  winter,  when  both 
crust  .and  subsoil  are  saturated  with  water. 

*  »  *  * 

It  is,  of  course,  often  argued  that  county  councils 
should  construct  and  maintain  roads  in  their  charge 
in  a  condition  to  accommodate  all  forms  of  traflRc, 
but- many  Irish  roads  are  so  weak  that  it  would  be 
impossible,  except  at  enormous  cost,  to  strengthen 
them  sufficientlv  to  carry  heavy  motor  traffic  in  winter 
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without  serious  injury  to  them.  If  traction-engine 
traffic  has  to  be  conducted  over  such  roads  it  is  there- 
fore in  the  interests  of  the  ratepayers  that  such 
tratiic  should  only  be  carried  on  in  the  summer 
months. 

»  *  *  * 

Some  Irish  main  roads  are  also  beginning  to  suffer 
severely  from  the  traffic  of  heavy  motor  vans  over 
them,  and  thi.s  form  of  traffic  has  increased  to  such 
an  extent  on  certain  roads  that  it  has  been  fovmd 
neces-iury  to  supersede  the  ordinary  macadam  by 
imi)roved  methods  of  construction.  Experimental 
leni/ths  of  different  materials  have  been  Jaid  down 
iu  different  counties  with  varyiuir  results.  Probahly 
tiie  simplest  and  cheapest  way  of  providing  for  tliis 
traffic  at  the  present  time  is  by  layinjr  a  strij)  of  tar- 
^  macadam  or  Rocrnac  about  10  ft.  wide  down  ihe  centre 
of  a  road. 


CORRESPONDENCE. 


THE  DESIGN  AND  COST  OF  RESERVOIRS. 

To   l/ie    Edilor   of   ThE    SURVEYOR. 

Sir,— Witli  regard  to  Mr.  Binnie's  paper  on  the 
Cross  Hill  <'Overe(l  service  reservoir,  read  l>efore  the 
Institution  of  Water  Engineers,  the  writer  having  been 
engaged  on  the  design  and  building  of  such  reservoirs 
of  considerable  size  for  over  twenty  years,  and  being 
familiar  with  the  neighbourhood  of  the  work,  has 
been  looking  forward  to  such  a  paper  for  some  time, 
partly  owing  to  the  unusual  capacity  and  partly  owing 
to  its  being  a  scheme  carried  through  Parliament  by 
the  lamented  J.  F.  Deacon,  for  whose  work  he  has 
always  had  the  highest  admiration. 

Unfortunately,  as  is  usual  with  large  works,  the 
discussion  was  chiefly  complimentary. 

It  is  somewhat  remarkable  that  the  engineers  of 
the  work,  having  previously  constructed  only  small 
covered  service  reservoirs  because  their  practice  has 
not  demanded  large  reservoirs  of  this  class,  should 
have  adopted  such  an  elaborate  and  somewhat  un- 
usual design.  One  of  the  speakers  suggested  that  the 
roof  had  an  ecclesiastical  character.  Now,  if  this 
were  a  cathedral  the  novelty  of  the  design  might 
ju.stify  its  adoption  (even  if  it  cost  a  little  more),  but 
as  this  is  a  structure  seen  only  by  a  few  labourers 
once  in  a  dozen  years  when  cleaning  is  required,  true 
economy  should  surely  be  the  dominating  feature. 

This  is  obviously  not  a  case  where  roofing  is  im- 
perative, but  the  resident  engineer  (if  correctly  re- 
ported) apparently  suggested  that,  with  roofing  of  the 
type  used,  it  was  cheaper  to  make  a  covered  reservoir 
than  an  uncovered  re.servoir.  Such  a  suggestion 
appears  quite  luitenable,  and  Mr.  Priestley  was  on 
quit<-  sound  gro\md  when  he  said  that  roofing  adds 


about  00  per  cent  to  the  t>ost.  To  illus-trate  this  point 
the  writer  would  isay  that  he  has  seen  an  estimate 
made  a  few  years  ago  by  a  well-known  firm  for  a  very 
large  uncovered  reservoir  on  a  hard-rock  -Sllte  to 
cost  £1,900  per  1,000,000  gaOons» 

Most  of  the  speakers  seemed  content  to  remark 
that  the  cost  per  1,000,000  gallons  capacity  was  low. 
It  is  certainly  not  excessive,  but  the  writer  hopes  to 
show  that  it  might  be  lower.  Little  stress  was  laid 
on  the  important  factor  of  size;  a  curve  representing 
the  cost  per  1,000,000  gallons  of  covered  service  reser- 
voirs would  be  steepish  for  the  lower  capacities,  and 
gradually  flatten  as  the  capacities  rose  till  it  became 
practically  parallel  to  the  base  line.  In  any  case, 
Mr.  Binnie's  apparent  contention  that  by  his  novel 
construction  he  effects  an  economy  in  the  ratio  of 
5,000  to  2,800  is  far  too  good  to  l>e  true.  It  is  quite 
true  that  the  Honor  Oak  reservoir,  containing  over 
50,000,000  gallons,  cost  nearly  £5,000  per  1,000,000  gal- 
lons, but  that  reservoir  i.s  really  three  separate  reser- 
voirs; it  is  constructed  in  heavy  clay  in  an  expen- 
pensive  district,  and  special  difficulties  were  met  with 
in  making  it. 

On  the  other  hand,  the  Cross  Hill  service  reservoir 
is  on  an  ideal  site,  the  foundation  being  at  this  spot 
on  the  new  red  sandstone,  a  firm,  but  easily  exca- 
vated material.  When  compacted  and  watered  in  thin 
layers  this  material  undoubtedly  produces  Very  little 
pressure  behind  a  wall. 

The  writer  is  of  opinion  that  an  equally  efficient 
and  durable  reservoir  could  be  constructed  on  this 
site — of  the  usual  circular  form  with  mass  concrete 
walls,  monolithic  concrete  piers  supporting  main  and 
secondary  beams  of  reinforced  concrete,  and  a  rein- 
forced concrete  slab  carrying  about  1  ft.  of  earthwork. 
He  has  worked  out  an  estimate  of  such  a  reservoir, 
and  believes  it  could  have  been  constructed  in  1913-14 
for  £69,000,  and  possibly  somewhat  less.  [It  may  lie. 
however,  that  Mr.  Binnie  does  not  favour  ordinary 
reinforced  concrete  construction.] 

Estimate  fob  Covered  Service  Reservoir 
(water  depth,  29  ft. ;  gross  cupacity,  2P,0O0,00O  gallons). 

o.y.  £ 

Excavation  and  banking     100,000  at  2s.  ...  10,000 

Extra  for  soilinK       60O 

Concretefloor.l  ft.  thick fi,.')00  at  22a.  ...  6,930 

Concrete  iu  walls      15,200  at  25s.  ...  19,000 

Asphalt  on  floor        19,000  at  2s.  6d.  ...  2,375 

Do.        walla        ...                              ...            5,000  at  4s.  ...  1,000 

Roofing  (from  actual  cost  ofa  recently  completed  structure)  21, GOO 

Roof  drainage  and  embankment  drainage        ...        .           ...  1,000 

Inlet,  outlet  and  by-pass  piping,  and  chambers  in  enclosure  3,000 

Washout  i>ipe              700 

Fencing  and  gates       1,200 

Sundries 1,.')95 

,C6H,000 

Assuming  a  nett  capacity  of  28,000,000  gallons,  the 
rate  per  1,0(«J,0(K1  gallons  is  £2,465.  [All  fi.gures  relate 
to  imperial  gallons.] 

The  resident  engineer  gives  the  actual  cost  at  £2,62.'i 
(apparently  without  piping). 

The  writer  has  diligently  studied  waterworks  prac- 
tice in  America,  where  recently  many  large  covered 
filtered  water  reservoirs  with  groined  concrete  roofs 
have  been  built,  but  it  is  difficult  to  get  the  costs 
of  the  reservoirs  separated  from  other  items.  A  few 
years  ago  fully  detailed  estimates  for  a  730,000,000 
gallons  covered  service  reservoir  were  prepared  for 
New  York  Waterworks  by  a  vfery  large  staff  working 
under  the  direction  of  the  very  experienced  engineers. 
Kudolph  Hering  and  George  W.  Fuller.  The  estimate 
worked  out  at  £l,Gaj  per  1,(HW,000  gallons.  An  esti- 
mate made  a  few  years  ago  by  a  commission  of  pro- 
minent American  engineers  for  a  130,000,000  gallon  . 
covered  service  reservoir  for  Toronto  amounted  to 
£1,888  per  1,000,0<X)  gallons.  The  largest  siiifjle  covered 
service  reservoir  in  existence  is  prohably  that  at 
Pittsburgh.  37,500,000  gallons,  completed  in  1908  at  a 
cost  of  £2,560  per  1,000,000  gallons,  which  would  have 
been  reduced  if  the  reservoir  had  been  circular.  The 
writer  believes  that,  taken  all  over,  prices  in  America 
are  slightly  higher  than  in  Britain. 

Unfortunately,  the  cost  of  the  Ambergate  reservoir 
(completed  about  six  years  ago),  25,000,000  gallons,  has 
not  been  published  [perhaps  Mr.  Sandeman  will 
oblige  with  this],  but  a  dozen  years  ago,  a  few  miles 
from  Cross  Hill,  there  was  constructed  a  10,000,000 
gallons  reservoir  at  St.  Helens  in  verv  hard  red  sand- 
stone, at  a  cost  of  £2,600  per  1,000,000  gallons.  This 
in  an  unusually  substantial  reservoir — in  fact,  it  was 
made  far  too  strong  in  deference  to  the  Local  Govern- 
ment Board.  With  a  greater  water  depth  and  greater 
span  of  arches  the  cost  should  not  have  exceeded 
£2,200  per  1,000,000  gallons. 

A  dozen  years  ago  a  lO.OOO.CKX)  gallons  r6.servoir  at 
Hull  cost  under  £.3,000  per  1,000,000  gallons,  and  Mr. 
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(if  a  10,(X)0,000  eallons 
lit  South   Staffordsliir.' 


Ashton  Hill  has  siveu  the  cost 
reservoir  ^oustriu'ted  !■>■  liim 
at  tS.OOO  per  l.OOO.Odll  iiallons. 

The  writer  jirefers  to  put  the  aMjhalt  lining  on  llu- 
hiee  (battered  and  sliplitly  offsettucU  of  the  eomrete 
walls,  as  brickwork  is  expensive ;  the  work  goes 
(piicker  wlieu  the  whole  wall  is  of  eoncrete,  and  there 
is  dauiier  of  the  asphalt  hein-;  damaged  by  green 
brickwork  being  displaced,  and  by  the  spading  of  tlic 
concrete.  In  sueh  a  larffe  and  deep  reservoir  the 
walls  will  in-obably  move  slightly  when  water  is 
turned  in,  and  the  asphalt  may  be  damaged.  Hence 
the  advantage  of  its  being  exijosed,  where  it  can  also 
be  much  better  inspected   duriii'j-  execntion. 


elv   til 


ve   I, 
1(1    I. 


;de 


111    \. 


With  an  ;isphalt 
floor  and  walls  niiubt  lia 
tlie   ease  at  Frankley   ai 
very  large   and    deep    open     -ei\ 
eenient  has  improved  very  much  > 

Would  it  not  have   been    lietic 
joints  into  the  walls  ? 

It   seems  a  pity  that  the -aspli 
loof  is  not  .continuous,  as,  with  such  :i   - 
tbe  possibility    of     cracks     developing 
tiuhtness  eannol  be  ensured,  and  there  i 
of  contamination  by   men  and  boises  wli 
is  being  mowed, — Yours,  iVc.. 
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SURVEYORS    AND    MILITARY    SERVICE. 

To  the.  Editor  of  The  Surveyor, 
g[,.  _Llt,  luis  been  rather  jnteresting  to  read  the 
different  conmieUts  in  various  papers-— Tnic  Sukve\(iii 
included — regarding  the  forination  el'  llie  lload  Cerps 
for  France,  and  the  way  in  which  [lublic  elllcials  have 
been  offering  their  services  fur  it. 

It  is  certainly  rather  amusing  to  know  llial  "  \ 
Constant  Reader" — ^who  writes  in  youi  is-ue  of  the 
15th  inst,— is  prepared  to  join  his  Majesty's  .Forces, 
with  or  without  his  council's  permission,  now  there 
are  some  rather  good  jobs  going.  But  why  not  before? 
Surely  he  is  mor-e  indispensable  at  the  present  nionienl 
than  he  has  been  at  any  .time,  seeing  all  his  staff  ha- 
gone .' 

Is  it  not  a  fact  that  our  roads  jn  this  country  are 
getting  into  a  very  bad  state,  and  tliat  it  needs  all  the 
special  skill  of  tlie  sui-veyors  and  engineers  now  in 
othce  to  cojie  with  the  problem  of  maintenance,  seeing 
there  is  a  shortage  of  labour  and  materials?  -And  will 
it  not  al-o  be  \crv  delrinu'Ulal  to  take  away  wholesale 
men  and  suivevu-  who  .-iiv  diiv,il.\    le-ponMlilc  to  the 


III 


■>.      Is 


lie 


lid 


i|ipbe.l 


public  and  then   eiiiployei- 

it  not  reasonable  to  ask  wl 

veyors  who  have  alrea<:ly  joined   ii| 

services  to  their  country,   and   win 

for  posts  in  the  new  Road  Cups. 

preference   over  those   who   ha.ve   only    now   (U'cided    |o 

chance  their  council's  angi'i   in  joining  up  against  their 

wish? 

I'here  are  some  road  surveyors  known  to  the  writer, 
and  not  passed  for  general  service,  who  are  specially 
Miitabh'  ;  there  are  also  others  who  are  out  in  France? 
(U>nig  their  bit  who  should  be  recalled  and  used  before 
those  who  have  not  already  joined  up. 

If  there  are  more  officials  a(ipl,>'ing  for  conimis.stons 
than  required,  then  give  them  the  offer  of  good  noii- 
coinmissioned  officers'  jobs,  the  best  to  be  had.  Surely 
Brigadier-tieneral  Ma,vbury,  who  is  ."io  well  known  to 
us  all,  will  see  that  the  best  men  are  picked  for  the 
best  jobs,  and  consider  whether  the  county  surveyor, 
main  road  district  surveyor,  and  rural  surveyor  are 
not  equally  suitable  and  qualified  for  tJie  work  he 
requires  as  the  borough  surveyor  and  town  surveyor, 
who  are  really  not  so  much  road  surveyors  as  muni- 
cipal engineers,  and  who  are  not  accustomed  to  deal 
with  the  problem  of  count ly  loads  which  have  to  carry 
heavy  vehicular  traffic — a  problem  not  easy  to  solve  in 
France,  wliei'e  the  weight  cariied  by  the  roads  must 
be  colossal,  and  where  no  doubt  it  will  require  all  the 
genius  of  the  surveyor  to  cope  successfully  with  the 
extraordinai-y  circumstances  prevailing. 

These  few  remarks  ai-e  in  reply  to  "  A  Constant 
Reader's  "  letter  of  the  lolh  inst.,  and  are  intended 
to  eirlighteii  him  on  the  point  that  there  are  lots  of 
qualified  and  trained  surveyors  in  the  ranks  who,  in 
the  writer's  opinion,  should  receive  preference  over 
those  who  have  not  already  joined  up. 

Wishing  the  new  corps  every  success, — Yours,   iVc, 

N.CO. 

December  19,  1910, 

[This  subject  is  dt-alt.  willi  in  "  .Minutes  of  Proceed- 
ings."— Ed.  The  Sdrvevok.J 


THINGS  ONE  WOULD  LIKE  TO  KNOW. 


(  C  onlributed . ) 

Is  it  a  fact,  as  recently  stated  by  tlie  Lend  .Mayor 
of  Dublin,  that  in  the  municipal  worksho]]S  of  that  city 
no  fewer  than  ninety-three  men  are  employed,  and 
that  there  i"-  not  work  enough  for  half  of  them?  If 
this  is  so,  does  it  not  svem  rather  curious  tJiat  at  this 
lime  of  stress,  when  every  able-bodied  man  is  ix'quired 
to  lielp  his  country,  sudi  a  state  of  affairs  should 
evisi   ill  ■■  (listivsthfu'l  "  Ireland? 

-x.  ^-  *  * 

\\li>  should  the  farce  of  constituting  the  engineer 
\\!io  h.is  ilesigiieil  ,-iiiil  is  (■xeciiliiig  wiuks  vvliiili  are 
heme  caine.roiil  hy  a  coiilracloi  jlie  sohi  arbitrator 
III  CIS,-  o!'  ilispiile  I'le  (  ..nliiiueil.  when  llie  Law  Courts 
h:ue  im  .-iiiahl)  iips,-!  such  a  ch-iiisr  m  a  contract? 
W  hill  would  Ihe  hades  unions  lui\e  lo  Miy  to  such  a 
claust!  betwwn  employer  and  employi'c?  Does  it  seem 
altogether  fair  for  an  engineer,  who  has  to  arbitrate 
constantly  all  through  a  contract,  that  he  should  be 
sole  arbil'ialoi  at  the  end  of  a  i*ojitracl  when  disputes 
may  arise  between  him,  the  arbitrator,  and  I  he  coii- 
lracloi   in   his  employment? 

lias  not  the  I'.orough  of  Chelsea  devised  an  excellent 
method  of  darkening  the  light  from  the  stie»'t  lamps 
by  the  application  of  a  dark  green  paint  to  the  lantern 
glasses?  Does  not  this  effect  the  desired  jmrpose,  and 
iiiiglit    iiol    this  method   he  adoiited   in  other  localities? 

Were  iiol  some  of  Us  who  attended  the  de-tinning 
(oiifeieiice  at  Caxlon  Hall  oil  the  first  day  miuli  inte- 
lesied  and  aiiiiiseil  at  the  manner  in  which  Mr.  Morgan 
.lones  manipulali'd  the  various  specimens  of  tin  which 
he  showed?  Wiuild  some  of  us  have  been  jvltogether 
surprised  if  he  had  produced  a  rabbit  out  of  a,  sardine 
box,  or  a  bumli  of  flowers  out  of  a  tin  plate?  Was 
it  not  <'videiit,  however,  that  he^  knows  his  subject 
llioi(Uighly,  and  were  not  all  pre<.en(  iiiikIi  impressed 
\\  il  h  his  i-nthusiasm  ? 

Is  II  not  sincerily  to  be  hoped  that  the  result  of  the 
conference  will  be  to  slop  the  waste  of  valuable  mate- 
rial whiih  has  hitherto  jirevailed  with  regard  to  this 
modern  product,  of  (uir  dustbins,  and  that  in  future 
we  shall  not  only  invvent  this  waste,  but  also  divert 
to  other  (liaiinels  the  profits  wliiili  before  the  war  were 
made  by  ct'iiain  (Jerman  firms  who  look  advantage  of 
our   wast.'ful   i.rocediire  ? 


-ugg 


s  made  by  llie  .Manchester 
Salford  Womeii  Citizens'  .\ss,„ial  ton  to  the 
('leaiising  Committee  of  tile  IMamliester  Cor|)oration 
the  other  day  extremely  sensible  and  reasonable?  Is 
il  not  to  be  hoped  that  the  committee  will  see'  their 
way  to  comply  with  the  recpiests,  especially  that  which 
suggested  the  employment  of  women  as  street  sweepers 
— an  innovation  which  has  been  so  successfully  intro- 
duced  ill  other  townsand  cities? 

Is  il  not  a  true  saying  that  it  is  an  ill  wind  that 
blows  nobody  any  good?  Was- it  not  pleasant  to  read 
in  Tnii  SiiRVKVOK  "Notes  from  Ireland"  column  on 
the  loth  inst.  tliat  "  over  a  great  part  of  Ireland  it  is 
now  fiuiud  impossibk-  to  obtain  contrartors  to  tender 
for  road  luaintcnance  work  on  anything  like  the  old 
terms  prevailing  a  few  years  ago,  and  many  miles  of 
roads  arc  being  placed  each  year  in  charge  of  the 
county  surveyors"?  Has  not  the  system  of  employ- 
ing contractors  for  road  mamteiiance  been  -abandoned 
in  England  for  nearly  half  a  centuiy,  and  is  it  not 
to  be  hopetl  that,  even  when  the  war  is  over,  Iiisli 
authorities  will  not  revert   to  this  olisolete  jiractice? 

That  I'xplosives  can  be  manufactured  at  our  sewage 
works  seems  to  that  eminent  scientist  Dr,  S.  Rideal  to 
be  quite  feasible.  Does  not  his  papier  on  this  subject, 
reproduced  in  The  Surveyor  of  the  22nd  inst.,  make 
Us  all  jiondi'r  on  the  jiossibilities  that  exist  in  the 
valuable  compounds  present  in  sewage,  and  help  us 
to   realise   wlial    a   terrible  waste  of  this  material    now 


Manchester  Corporation  Officials  and  a  War  Bonus. 

-At  a  meeting  of  officials  of  the  .Manchester  Cor])ora- 
lioii  last  w<'ek,  calleil  to  consider  conditions  of  service 
lis  affected  by  the  war,  it  was  decided  to  ask  the  city 
louncil  to  grant  a  war  bonus  of  10s.  per  week  to  each 
ittlcial  whose  present  salai-y  is  under  .C5(T(.)  per  annum. 


r>ECEMBET!     20.     IPU). 


AND  COUNTY  ENGINEER. 
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War  Economies  in  Ligliting.* 

■Ry    L.    n  ASTER,    Honorary    Secret lU'V    of    I  lie    llhnninatin'^'    Kii^ineerliig    Soriely. 


(1.  i.      1M..-I     u.ilf  wciiUiy     and     H'\  iiluliciiiai>     I 

(•luuii;i's  iiuulc.  larct-ly  with  a  view  to  saving;  in  liiel. 
is  tlie  Siuuiner-tiiiu!  Act.  treiierally  kiunvn  as  "'  Day- 
lisrlit  Saving  Aet."  wliivli  t-aiiie  iiitu  liiire  foi-  the 
(veikul  from  May  2ist  until  (teto\)er  1st  in  the  present 
year.  The  effect  on  supply  companies  naturally 
varies  much,  aceoniiug  to  the  looality  and  tlu'  (if-r- 
(•eutai.'e  of  gas  or  electricity  used  respectively  for 
liwhtinj:  ami  fuel.  In  purely  residential  ilistricl-  ihc 
diniiniitioii  iu  otitput  lias  heeu  considerahh-.  Jii 
I'jiilinir,  for  example,  it  is  stated  to  have  lieen  as  innch 
as  23- per  ceut.  and  nlher  coinpaiiies  -iniilarly  affected 
have  remarked  thai  the  Act  oiiitlit.  to  he  termed  the 
"Artificial  Lii^lit  Saving  Act"!  Ai'cording  to  some 
fiaiires  recently  given  hy  Mr.  A.  E.  Ma<-kenzie  before 
the  Manchester  kocal  Section  of  the  Institution  of 
Electrical  Engiueers.  the  .-Javing  in  the  jiurely  resi- 
dential district  of  that  city  was  13  per  ceut,  hut  in 
the  iiuhistrial  districts  tliere  lias  heen.  since  the  Ai'l 
was  pjissetl.  an  actual  increa.se  of  8  jier  <ent.  Taking 
Ihe  vntire  liekl  of  supply,  -the  saving  is  of  the  order 
of  1 — IJ  per  Cent  ouJy,  hut  even  this  is  estimated  to 
have  led  to  an  economy,  in  Mauchester.  of  4tHI— GtXt 
lotis  of  coal  in  the  course  of  a  year. 

It  would  he  most  in.strnctive  if  a  comjilele  survey 
of  the  effect  throughout  the  country  could  he  inadi\ 
so  that  the  resultant  ajiproximate  a<'tuar  savin-j  in 
fuel  eonld  Iw  estimate<l.  The  measure  lias  l.ecn 
carried  out  with  relatively  little  inconvenience,  ajid 
may  l>e  permanently  adopted  after  the  war.  .Vt  the 
jiresent  time,  therefore,  we  should  he  prepared  hy 
gaining  as  full  informution  of  ite  effect.-  as  possihle. 
S\ioh  au  inquiry  .should  not  he  oonHned  to  the  actual 
fuel  saving.  It,  would  l>e  u.seflll  to  .i-eertain  if  the 
chanCre  in  hahit.s  of  the  jieopK'  liad  heen  on  the  whole 
)>eneficiirl.  and  the  effect  of  the  measure  on  londitions 
of  work  in  factories  and  offices.  If  it  <-ould  he  shown 
that  the  percentage  of  ah.senlces  through  si<kness 
had  heen  materially  diminished,  this  in  itself  would 
he  a  most  important  result,  which  woulil  no  douht 
influence  future  decisions  re.gurding  premises  into 
whi<-h  tlie  access  of  daylight  is  always  deficient. 

.Vs.sociated  with  such  an  inmiir.v,  .again,  is  the  whole 
fpiestion  of  the  design  of  hiiildings  with  a  view  to 
maximum  admission  of  natural  light,  and  the  <'oni- 
jiarative  value  of  the  various  devices  for  improving 
the  light  ill  existing  hiiildings  (the  use  of  prismatic, 
glass,  mirrors,  &.C.).  As  a  measure  of  economy  such 
deviee.s.  wliicli  jjiolong  the  lipiirs  during  which  arti- 
ficial light  is  not  needetl,  deserve  much  more  .soieii- 
tific  .-tiidy  than  they  have  yet  received  in  this  country. 
These  jirohleiiis  have  an  important  relation  to  the 
work  of  the  Coniinittee  of  the  Society  on  Xatinal 
Lighting  in  Schools,  wliich  was  suminari.sed  in  :i 
report  issued  shortly  before  the  war.  but  has  nol  .~inec 
heen  carried  further  owing  to  lack  of  funds. 

-Mr,  F.  VV.  Willcox  has  iiointed  out  the  need  for  an 
accurate  ooinparis<in  of  the  initial  cost  of  making 
s|>ecial  jirovision  for  daylight  in  linildiiigs,  such  as 
specially  designed  windows,  and  the  consequent  extra 
internal  heating  to  maintain  the  correct  temperature: 
.\n  equally  important  matter  is  the  diminution  in 
<laylight  cau.sed  by  the'  jiractice  of  obscuring  sky- 
lights. &c..  in  order  to  comply  with  the  lighting  regu- 
lations. If  it  could  he  showii' — what  is  probably  the 
casi — that  th<>  cost  of  providing  efficient,  blinds,  v\hich 
could  be  drawn  down  in  the  evening  and  relea.sed  in 
the  day.  was  small  in.  comparison  with  the  running 
saving  in  artificial  light  .so  caused,  this  in  itself  would 
Im'  an  important  re.sult. 

KCONOMV    l.N     -4KTIFICIAT,    T.IfniT. 

I  <-onie  ne.xt  to  the  question  of  economy  in  arti- 
ficial light.  The  national  importance  of  economising 
in  fuel  su|)iilies  has  led  the  Board  of  Trade  to  issue 
circulars  requesting  consumers  to  diminish  their  con- 
sumption of  gas  and  electricity  for  lighting,  ami 
inviting  gas  and  electrical  supply  <'oinpanieS  to  co- 
operate in  bringing  about  a  10  per  cent  reduction. 
This  matter  was  referred  to  in  a  recent  editorial  in 
th©  Illuminaliini  Entiitieir. 

It  was  stated  then,  what  I  am  sure  will  meet  with 
general  agreement,  that  jndiciovis  economy  in  light- 
ing, by  which  is  meant  prevention  of  the  waste  of 
light,    and    its    application    in    practice   iu    the    most 

•  Kroni  flu  addreuR  delivered  at,  a  nifetiiip  of  tliu  Illuiiiinatiiig  Engi- 
necrinj^  S<^»ciefy  lietd  on  tlie  l,">tli  in3t. 


ellicienl  iiiauiHW,  is  one  ol  llie  nuiiii  (.hjecls  ot  our 
society.  The  ailviee  widely  pla<-ardi'd  on  the  otlicial 
notices  Ihrougliout  London—"  D(nrt  waste  coal,  gas 
or  electrii^  light  " — meets  with  our  fid  I   approval. 

It  is.  however.  iKH'essary  to  sup|ilenient  this  advice 
by  more  detailed  instnu-tions  as  to  how  this  waste 
can  be  avoi<led  ;  and  here  our  society,  which  is  con- 
stantly en.gaged  in  .stndyin.g  the  proper  methods  of 
using  light,  is  already  doing  national  service.  If 
Ihe  advii-e  contained  in  the  little  |iainphlet  issued 
ill  l!l|:i,  eiilitl.'il  "  Li'jlit  and  llliiniiiiatioii: 
riirir  rse  and  .Misn-e."  were  gerierMlly  f.illourd  a 
Very  large  saving,  acHMUiipanied  by  an  iiiiprox'enieni 
in  the  <'ondilions  of  illnnjinaliiui.  would  he  at  once 
secured. 

On  the  otlier  hand,  we  have  abundant,  evidence  that 
tlie  mere  diiiiiniition  ot  illiuuination,  in  cases  where 
it  is  even  at  pii'seut.-iusuflicicnt  f(u-  the  purpose  iu 
view,  is  false  economy,  1  have  So  fre(piently  rofcned 
to  the  ■(■(mclusions  of  the  Home  Ollice  Report  on  Fac- 
tory  Lighting  that   g I   iUuininalion    is  <'s,senti.il    in 

factories"  and  woiUs|i,i|,,,  and  thai  delerliv.'  illniiiiiia- 
tion  leads  to  diiniiiislicd  ont|iut,  spoiled  work,  and 
an  increased  nninliei-  of  aceidenis,  that  it  seems 
hardly  necessary  to  go  over  this  groun'd  again.  I 
should  like  to  meuticni.  howiver.  Uiat  these  conclu- 
sions are  strongly  endorsed  in  the  series  of  bulletins 
is.-ued  by  the  ("o'mmittee  on  the  Health  of  ^Munition 
Workers  during  the  present,  year,  particularly  in  No.  !). 
relating  to  ventilation  and  liuhliiig  of  ninnition  f.ic- 
tories,  and  No,  !.''>  (jn  i  i  luJi  dn  the  .■ITcrt  of  indus- 
trial conditions  on  .  v.  i_h'  \o  one  al  tfie  present 
moment  would  think  ni  h,;  nda  apiiini;  our  iiiiinition 
factories  by  restrictiicj  the  siiopl.N  *f  gas  or  electricity, 
either  for  ))Ower  oi;  for  linliliiii;,  and  the  same  applies 
to  all  jiroductive  W(nk.  both  fi-oiii  the  eeononiic  and 
hygienic  standpoints. 

-\  well-considered  scheme  of  economy,  therefore, 
can  be  made  effective  only  through  the  s.ysteinatic 
education  of  people  to  ap]>reciati'  the  proper  use  of 
light,  and  the  authorities  would  greatly  assist  the 
ohje<'ts  the.v  have  in  view  if  they  ueie  to  make  use  of 
this  society  to  prejiair  definite  instjiK'ticnis  on  the 
,-nhject  to  various  <-|asses  of  the  coiiiinniiit.v  , 

T  may  say  that  I  have  reason  to  believe  that  sng- 
'jestions  from  us  in  the  projier  quarter  won  Id  receive 
syini)atlietic  consideration, 

TIk'  education  of  the  |>iililie  as  to  what  constitutes 
L'ood  lighting  is  a  most,  inijiortant  duty  at  the 
present  time;  and  tlu'  technical  Press,  which  has  so 
widely  jiotiivd  inir  work  since  t,h6  commencement  of 
the  illuminating  eu'-'ineering  movement,  can  do  good 
service  by  keeping  this  matter  const.iiitl v  hotore  the 
iioliee  of   their   leaders. 

W.ASTIil)    J.IUUT. 

Meantime  we  have  before  u.s  evei'y  dn.v  inan.v 
examjiles  of  wasted  light.  We  see  lamps  in  shoj) 
windows  shrouded  with  coloured  paper  or  ohscnrin.g 
lacquer  so  that  a  mere  fraction  of  the  light  produced 
is  allowed  to  fipnetrate  through,  the  screen  and  carry 
imt  any  useful  fuirpose.  In  inferiors  we  see  old  and 
wastefnj  tyiics  of  lamps  still  employed.,  or  lamps  used 
without  any  adequate  form  of  shade  or  reflector, 
throwing  a  large  part  of  the  light  where  it  is  not  re- 
quired. 

One  diHiculty  wliii-h  one  mei-fs  in  making  economies 
is  that  of  obtaining  a  proper  supply  of  tin*  best  types 
of  reflectors.  The  shortage  is  presumably  due  largely 
to  the  exceiitional  demands  of  nninition  factories,  and 
to  limitations  iu  mannf<icturing  facilities  or  material. 
.■-ionic  members  ma.v  be  able  to  make  su.g.gestions  on 
this  point.  It  may  be  that  this  is  a  case  in  which 
we  have  to  submit  to  present  iniconveniences.  but  it 
should  bo  clearly  understood  that  this  is  in  no  sense 
an  economy.  The  cost  of  installing  |>ro]ier  lighting 
appliances  is  small  in  comparison  with  the  saving 
over  a  number  of  years  in  gas  or  electric  consump- 
tion, not  to  mention  the  effect  of  unsatisfactory  light- 
ing on  the  ont]iut  and  quality  of  work. 

Anything  that  can  be  done  to  encourage  the  de- 
velopment of  lighting  appliances  of  which  we  are 
lacking  would  lie  in  the  nature  of  an  investmeait. 
>ince  the  life  of  such  appliances  is  certainly  much 
iu  excess  of  the  lamjj.s  with  which  tlie.v  are  used.  It, 
would  be  interesting  if  makers  could  give  approxi- 
mate  particulars   of   the    life   of   reflectors   of   various 
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kinds  under  average  ^.'onditions ;  if  they  would  state 
what  can  and  is  being  doaie  to  collect  and  renovate 
reflectors  which,  on  account  of  surface  deterioration, 
would  otherwise  be  .scrapped ;  and  what  other  avail- 
able materials  could  l5e  suggested  from  which  useful 
shades  for  temporary  use  could  be  made. 

Assuming  the  need  for  economy,  we  are  still  in 
w-ant  of  more  definite  information  on  the  intensities 
of  illummation  actually  required  for  va:rious  pro- 
cesses. This  point  was  discussed  at  the  time  of  the 
issue  of  the  Home  Office  Report,  and  it  will  l)e  re- 
called that  in  the  American  Code  on  Factory  Lighting 
a  rough  classification  of  the  illumination  needed  for 
safety  and  convenience,  and  for  rough  and  fine  manu- 
facturing operations,  was  attempted. 

So  far,  however,  there  has  not  been  an  exhaustive 
scientific  investigation,  based  on  actual  results 
achieved  wdth  varying  amounts  of  illumination.  It 
is  common  knowledge  that,  with  the  introduction  of 
more  powerful  lamps  during  the  last  ten  years,  the 
standard  of  illumination  in  interiors  has  steadily 
risen.  Therfe  is  good  ground  ior  thinking  that  this 
progressive  change  is  well  justified,  and  that  the  order 
of  illumination  prevailing  in 'the  days  of  carbon  fila- 
ment electric  lamps  and  flat  flame  gas  burners  was 
often  too  low  for  modern  strenuous  work.  In  many 
instances  it  was  certainly  under  a  foot-candle. 

AN    AMERICAN    EXPERIMENT. 

Yet,  from  the  standpoint  of  economy,  it  would  be 
very  important  to  determine  the  approximate  upper 
limits,  beyond  which  no  gain  in  output  or  quality  of 
work  is  to  be  obtained.  A  most  instructive  experi- 
ment is  being  conducted  by  the  Commonwealth 
Edison  Company  in  the  United  States.  A  factory  is 
being  lighted  in  accordance  with  the  best  modern 
Ijractice,  and  arrangements  are  being  made  for 
increasing  at  will  the  illumination  to  three  times  its 
present  value.  The  experiment  will  be  carried  on 
'for  at  least  four  months,  the  two  methods  of  lighting 
being  used  alternately  at  intervals  of  a  month,  and 
a  careful  check  of  the  output  and  quality  of  work 
kept  throughout  the  entire  period. 

Now,  the  Committee  on  the  Health  of  Munition 
Workers  has  been  carrying  out  many  detailed  inves- 
tigations into  the  effect  on  output  in  munition  fac- 
tories of  changing  hour.s  of  work ;  and  similar  re- 
searches undertaken  in  Prance,  and  described  in  the 
('liadwick  Lectures  recently  delivered  by  Prof. 
William  Stirling,  .showed  teyond  doubt  that  if  the 
hours  of  work  are  increased  past  a  certain  point  the 
output  first  becomes  stationary  and  ultimately 
falls  off. 

Illuminating  engineering  in  relation  to  factories 
should  be  regarded  as  an  important  branch  of  the 
admirable  "  Welfare  Work  "  carried  out  under  the 
Ministry  of  Mvmitions,  with  which  it  has  much  in 
common.  From  the  commencement  of  the  movement 
we  have  regarded  illumination  as  a  necessity  in 
modern  life,  and  inquiry  into  its  proper  use  as  a 
public  .service.  This  idea  was  emphasised  in  the 
closing  words  of  Prof.  Silvanus  Thompson's  inaugural 
address  to  the  society  in  1909.  We  have  found,  too, 
as  those  engaged  in  tlie  welfare  movement  have  found, 
the  necessity  for  patient  education  of  public  opinion 
through  our  meetings  and  through  the  scientific  and 
technical  Press.  It  would  be  most  instructive  if,  while 
detailed  investigations  into  other  vai-iations  m  con- 
ditions affecting  the  health  and  efiiciency  of  muni- 
tion workers  are  being  made,  the  influence  of  changing 
conditions  of  lighting  could  also  be  studied. 

LIGHTING  CONDITIONS  IN' THE   STREETS. 

I  come  now  to  another  aspect  of  economy  in  light- 
ing— namely,  the  diminished  illumination  in  the 
streets.  I  wish  to  make  it  clear,  as  I  did  when  this 
matter  was  first  mentioned  at  the  opening  meeting  of 
the  society  in  the  autumn  of  1914,  that  we  are  all 
willing  to  abide  loyally  by  any  conditions  demanded 
in  the  interests  of  tlie  safety  of  the  country,  and  I  do 
not  mean  to  discuss  this  matter  in  relation  to  pre- 
cautions which  the  authorities  consider  necessary 
with  a  view  to  minimising  the  danger  from  hostile 
aircraft. 

At  the  same  time  we  cannot  help  being  conscious 
tliat,  if  the  assistancf  of  those  who  have  made  a  study 
of  illumination  for  years  were  more  effectively 
utilised,  it  might  be  possible  to  improve  on  the  pre- 
sent arrangements  in  many  respects  —  to  make 
economies  that  would  be  very  desii'able  at  the  present 
moment,  and  to  jjrovide  conditions  of  illumination 
which,  while  meeting  the  views  of  tlie  authorities, 
would  make  the  streets  more  tolerable  for  traffic  and 
jiedestrians. 


Fatal 

Non-fatal 

accidents. 

accidents. 

424 

13,153 

493 

14,638 

666 

16,366 

609 

11,827 

One  fact  that  has  been  strikingly  brought  out  is  the 
increase  in  tlie  number  of  accidents  duo  to  motor 
vehicles  which,  for  the  years  1913  to  the  present  time, 
were  stated  in  the  House,  in  reply  to  a  question  by 
Mr.  GiJbeit,  to  be  as  follows:— 
Year. 

1913*         

1914  ■  . 

1915  

1916  (to  October  31st.). 
This  increase  has  taken  place  in  spite  of  a  number 

of  factors  which  should  tend  to  diminish  accidents, 
such  as  the  dimmution  in  the  number  of  people  and 
vehicles  in  the  streets,  the  slower  speed  of  traffic,  the 
greater  care  exercised  by  drivers  and  pedestrians,  and 
the  tendency  to  greater  sobriety  since  the  outbreak  of 
war. 

Tlie  relation  between  diminished  illumination  and 
accidents  therefore  desei-\'es  careful  study,  and  the 
following  additional  information  would  furnish  useful 
data  for  drawing  conclusions  on  this  matter : — 

(1)  The  returns  of  the  accidents  during  each  munlh 
of  the  period  refei'red  to  above. 

(2)  The  respective  numbers  of  accidents  in  each 
month  during  the  day,  and  between  sunset  and  sun- 
rise. 

(3)  The  dates  at  which  further  restrictions  in  light- 
ing have  been  introduced. 

(4)  The  approximate  figures  for  the  number  of 
licensed  motor  vehicles,  tramcai-s,  &c.,  plying  hi 
London  in  each  month.  ■ 

(5)  The  dates  at  which  restrictions,  if  any,  in  the 
speed  of  such  vehicles  have  been  inti-oduced. 

The  importance  of  the  matter  was  ehiphasised  at 
the  conference  called  by  the  London  General  Omnibus 
Company  on  Fi-iday,  December  1st.,  with  a  view  to 
fonning  a  "Safety  First"  Campaign  Council  for  the 
Metropolitan  area.  Mr.  Blain,  the  operating  manager 
of  the  London  General  Omnibus  Company  and  the 
originator  of  the  conference,  explains  tliat  the  move- 
ment had  its  origin  in  a  general  desire  to  promote 
safety  in  the  streets  even  before  the  present  darkening 
took  place.  Tlie  present  conditions,  however,  make 
the  movement  especially  welcome,  and  it  is  not 
surprising  tliat  at  the  meeting  most  of  tlie  speaker 
referred  to  the  anomalies  in  the  treatment  of  light- 
ing in  different  districts. 

There  are  many  different  aspects  of  the  subject  to 
be  considei'ed.  In  addition  to  the  question  of  acci- 
dents, there  is  the  choice  of  methods  of  dimming  the 
lights  which  will  waste  as  little  gas  and  electiicity 
as  possible.  There  is  also  the  question  of  accidents, 
referred  to  above.  And  there  is  also  the  veiy  impoit- 
aiit  consideration  that  the  mere  slowing  down  of 
traffic  (in  some  streets  to  a  walking  pace)  is,  especially 
at  busy  times  of  the  day,  a  great  economic  loss. 

Tlie  recent  fog  in  London,  and  its  attendant  incon- 
veniences, led  to  the  lighting  conditions  being  much 
discussed  in  the  Press  ;  and  many  suggestions,  more 
or  less  practicable,  have  been  made ;  for  example, 
that  two  alternative  systems  of  lighting  should  be  pro- 
vided, so  that  in  tlie  event  of  a  fog  the  illumination 
can  bo  temporarily  increased,  the  provision  of  specia-l 
red  lamps  on  refuges,  and  the  moi'e  general  whiten- 
ing of  the  kerbs  and  other  obstacles. 

SCIENTIFIC    DARKENING. 

It  is  evident,  however,  that  the  greatest  measure 
for  the  safety  of  the  streets  would  be  the  more 
scientific  darkening  of  the  lights.  One  undesirable 
feature  of  the  present  aiTangements,  to  which  attedi- 
tion  was  called  in  the  discussion  of  the  society  in 
1914,  is  tlie  extreme  "  patchiness  "  and  uneven  dis- 
tribution of  light,  giving  rise  to  severe  contrasts  of 
light  and  dar-kness.  There  seems  reason  to  believe 
that  this  inconvenient  effect  has  not  been  deliberately 
sought  for  any  pui-pose,  and  that  it  is  merely  the  acci- 
dental result  of  the  crude  methods  of  sJiielding  the 
lights  now  being  employed.  One  of  the  first  ])oints 
to  receive  attention  in  a  scientific  inquii-y  would  doubt- 
less be.  the  elimination  of  these  severe  contrasts  in 
light  and  shade,  which  are  distracting  alike  to  drivers 
and  pedestrians,  and  are  probably  not  desirable,  as 
fomiing  distinct  marks  on  the  roads  when  viewed 
from  above.  The  great  variety  in  method  prevailing 
in  different  disti-icts  ajiparently  arises  through  the 
fact  that  a  number  of  different  authorities  are  con- 
cerned with  tJie  matter,  whose  directions  are  often 
more  or  less  conflicting.     In  addition,  it  would  appear 

*  Taken  from  the  Returns  on  Street  Accidents  caused  by 
vehicles  during  1913.  presented  to  the  House  of  Commons 
February  26,  1914   (not  stated  in  the  House). 
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from  the  result*  tJuvt  tho  actual  inwisuros  taken  arc 
often  decided  by  people  who  have  little  expevienc©  of 
lighting  pwbloins,  and  do  not  appreciate  the  great 
difference-  in  convenience  oocasdowed  by  apparently 
small  variations  in  pn>cedure  in  dealing  with  public 
lamps. 

Tliere  have  been  many  unprecedented  "  linking-up  " 
measures,  many  of  whicli  would  have  been  considered 
impracticable  in  jx-ace  tmie.  Now  that  the  darken- 
ing of  London  has  been  experienced  for  over  two  years, 
is  it  not  time  for  a  corai)rehensive  inquiry  to  bo  made, 
and  for  the  establislunent  of  a  central  authority  to 
di-al  with  tho  matter,  taking  into  account  all  tho 
various  aspects  of  the  matter,  and  bringing  about 
greater  uniformity  in  tlie  meiisures  taken  throughout 
London  and  possibly  throughout  the  entire  counti^? 
I  believe  that  in  this  way  it  would  be  possible,  not 
oidy  to  get  better  results  fx-om  the  standpoint  of  tlie 
public  safety,  but  to  make  a  vei-y  considerable  saving 
in  gas  and  electric  consumption.  Many  of  tho  present 
methods,  which  involve  darkening  almost  the  entire 
surface  of  the  globe  of  a  powerful  lamp,  are  most 
unscientific  and  uneconomical,  and  at  present  there 
is  apparently  nobody  whose  duty  it  iS  to  see  that 
belter  metliods  are  adopted. 

Gas  and  electric  supply  companies  are,  to  a  great 
ext.ent,  tied  by  their  e.xisting  contracts,  and  neither 
they  nor  tlie  borough  councils  are  inclined  to  embark 
on "  rearrangements  of  lighting  systems  which  may 
afterwards  be  vetoed.  They  are  also  pei-plexed  by 
their  efforts  to  meet  the  wishes  of  various  authoritii-s, 
some  of  whom  consider  the  interests  of  traffic,  others 
economy  in  lighting,  others  only  precautions  against 
hostile  aircraft,  but  none  supplying  a  definite  speci- 
fication stating  liow  all  these  requirements  can  be 
mrist  economically  and  efficiently  met. 

Our  society,  wliidi  numbers  among  its  members 
engineers  concerned  with  both  gas  and  electric  supply, 
makei-s  of  lighting  appliances,  and  exiK^rts  in  touch 
with  various  Government  departments,  and  whicK  has 
made  a  special  study  of  lighting  problems  and  tho 
compromise  between  different  aspects  of  lighting 
which  they  involve,  should  be  in  a  particularly  favour- 
able position  t6  give  assistance  in  this  matter. 


MUNICIPAL  SCHEMES  AFTER  THE  WAR. 

Hahkooai  K  I.e. — 'I'lie  Highways  (  (HiiMiittce  have 
prepared  schemes  for  wood  paving,  and  road  diversion 
and  widening.  The  Health  C'ommitt«-e  recommend  the 
provision  of  a  refuse  destructor  and  tile  duplication  of 
a  cast-iron  .syphon  on  the  south  outfall  sewer.  It  is 
also  proposed  to  build  a  new  bandstand  in  Orescent- 
gardens.  The  General  Purposes  Committw's  pro- 
posals include  new  sliops  and  lavatoi-y  and  storage 
accommodation  at  the  market  hall.  Tlie  Lighting  Com- 
mittee recommend  a  new  bridge  to  the  works,  15  ft. 
liigher  than  the  present  one,  and  raising  tlie  road  level 
to  the  coal  bunkers  and  moving  weighbridge.  It  is 
also  proposetl  to  ccmstriict  a  new  reservoir  above  the 
works;  a  new  road  along  the  bottom  of  tho  fii-ld  from 
Kipon-road  ;  and  new  boilers,  pumps,  coal  bunkers 
and  accessories.  The  Water  Committee  recommend  the 
division  of  Harlow  Hill  res<>i-v(iir.  and  new  waU'r 
sujjplies  to  .several  districts. 

Perth  T.C.— Tho  burgh  surveyor,  Mr.  II.  iMcKilloi), 
ha-s  submitted  projiosals  for  widening  the  Glasgow  road 
bridge,  laying  asphalt  on  several  streets,  and  the 
widening  and  improving  South  Methven-street. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invitet  the  co-ojieration  of  Hdrvbyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  aa  complete  and  accurate  as  possible. 


APPLICATION  FOR  LOAN. 

Halifax  T.C.— ef,2(M)  for  (he  construction  of  sewers. 

LOANS   SANCTIONED. 

Derby  T.C.— Co.O(Ki  for  elcrlricity  mains,  and  £4,(100 
for  motors. 

Southend  T.C.— GM"')  f<ir  the  restoration  and  repair 
of  r„.ii;li  cliffs. 

LOAN    REFUSED. 

Aylesbury  U.D.C.— £(i..")Ol)  for  electricity  extensions. 


WILTSHIRE  MAIN  ROADS  UPKEEP. 


COUNTY   SURVEYOR'S  APPEAL  FOR   AN   ASSISTANT   ROAD 
SURVEYOR. 

At  the  Wilts  Appeal  Tril>un;il,  recently  (the  Wili.-hirr 
Times  reports),  the  county  surveyor,  Mr.  .1.  George 
Powell,  appealed  for  renewal  of  exemption  for  Arthur 
Oldham  Crew  (41,  married),  assistant  main  roads  sur- 
veyor under  tho  county  uouncil,  who  is  passed  for 
general  service. 

I\[r.  Powell  said  his  appeal  was  first  for  national 
and-  se<;ondly  for  county  interests.  The  area  over 
which  Mr.  Crew  had  charge  of  the  roads  was  used 
very  much  by  the  military  at  present,  and  would 
probably  be  in  the  future.  Mr.  Crew  did  a  great  deal 
of  work  on  the  roads  for  the  military,  amounting  to 
£6,000  or  £S,(MO  in  the  la.st  eighteen  months. 

The  chairman  (.Mr.  A.  M.  Dunne):  Are  these  roads 
looked  after  by  the  military  or  by  the  county  ? 

Mr.  Powell:  By  the  county  at  the  requisition  of 
the  military. 

Mr.  Powell  proceeded  to  state  that  in  the  year  end- 
ing March  31st  last  they  had  suffered  on  account  of 
not  being  able  to  do  the  work  on  account  of  the  lack 
of  men  and  team  labour,  and  inability  to  get  material 
delivered.  They  were  now  in  a  much  worse  position 
as  regards  material  than  they  were  twelve  months 
ago,  having  a  deficiency  of  21,000  tons  instead  of 
12,000  tons. 
The  chairman:  Thai  doesn't  affect  Crew  personally. 
Mr.  Powell:  This  work  is  on  our  hands.  We  are  in 
rather  a  serious  position  in  respect  of  certain  roads. 
Mr.  Crew  has  some  thirty  contractors  under  his 
charge,  and  forty  to  forty-four  men. 

The  chairman;  What  would  be  the  po.ssible  alter- 
native if  Crew  went  ? 

Mr.  Powell:  I  have  nobody  on  my  staff  who  could 
replace  him.  He  has  l>een  the  whole  of  his  life  on 
this  kind  of  work,  and  is  an  energetic  and  capable 
surveyor.  He  might  iiossibly  make  a  good  soldier, 
but  he  would  have  to  be  trained  and  tried.  Here  ho 
is  engaged  on  partly  national  work,  and  I  think  the 
comparison  l>etweeii  what  he  can  do  her©  and  what  he 
might  do  if  he  went  to  the  Front  is  very  much  in 
favour  of  his  staying  at  home. 

Mr.  Bell:  If  tills  man's  work  is  so  important  the 
Government  could  badge  him,  couldn't, they  ? 
Mr.  Powell:  I  presume  they  could. 
Captain  Morley ;  He  has  had  exemption  since  May, 
has  no  children,  and  is  passed  for  general  service. 
Have  you  tried  to  get  anybody  to  take  his  place  ?— No. 
I  have  made  inquiries,  but  I  have  no  man  in  my 
employment  or  in  the  county's  service  able  to  do  tliis 
work. 

The  chairman;  What  is  your  own  position? — because 
at  the  last  hearing  the  reafjon  why  we  let  the  matter 
stand  over  was  because  we  understood  there  was  a 
possibility  of  yourself  having  to  go  to  France,  and,  of 
course,  if  you  are  remaining  here  the  position  of  Crew 
is  very  different  than  if  you  were  going  away. 

Mr.  Pow-ell ;  I  can  say  nothing  definite  on  that 
point.  I  have  had  an  offer  of  a  certain  post,  but  this 
offer  has  not  been  confirmed  in  writing.  I'heard  this 
on  the  telephone  about  a  week  ago,  and  am  told  that 
I  should  hear  definitely  this  week.  The  offer  made 
is  on©  which  1  may  accept.  I  would  accept  any 
position  in  which  I  could  be  useful. 

The  cliairman  :  In  case  you  go,  who  would  have  to 
look  after  this  work  ?— Crew  is  the  only  man  to  rely 
upon. 

When  do  you  suppose  you  will  know  whether  you 
will  be  going  or  no  ? — I  hope  to  know  to-day  or  to- 
morrow. 

The  tribunal  decided  to  adjourn  the  case  till 
January  ISth,  at  which  time  Mr.  Powell's  position 
could  l>e  definitelv  stated. 


Conscientious  Objectors  on  Highland  Road  Construc- 
tion.— It  was  stat^'d  recently  in  the  re.])ort  of  the  K(ia(l 
Development  Committee  of  the  Argyll  County  Council 
that  between  fifty  and  sixty  conscientious  objectms 
were  employed  on  the  construction  of  tlie  new  road  at 
Ballachulish. 

Bradford  Municipal  Employees'  Demand. —An  appli- 
cation for  ail  advance  in  wages  of  10s.  per  week  on 
pre-war  rates  has  been  iircsented  to  various  depart- 
ments of  the  Bradford  Corporation  from  the  National 
Union  of  General  Workers,  and  will  affect  some 
thousands  of  iminioiiial  employees.  The  applica- 
tions will  be  considered  by  the  various  committees 
and  their  recommendations 'submitted  to  the  special 
War  Bonus  Committee. 
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Municipal  Work  In  Progress  and  Projected. 

The   Editor   invitei   the   co-operation  of  Suevhyoe   readers  with  a  view  to  makina  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUILDINGS. 

Hove  T.C. — The  town  council  \iiiw  agreed  to  a  re- 
cumniendation  of  the  Genei'al  Purposes  Committee  to 
purchase  the  Hove  baths  and  laundry  for  £6,500.  The 
borough  surveyor;  Mr.  H.  H.  Scott,  estimates  that  for 
£1,000  the  baths  can  be  made  ready  for  use,  and  that 
the  laundry,  consisting  of  a  very  large  building,  could 
be  used  as  a  store  by  the  s\irveyor's  department. 

Limavady  (Co.  Derry)  R.D.C.— The  tenders  of  IMr. 
Samuel  R.  Boyd,  of  Belfast,  have  been  accepted  for 
the  rebuilding  of  five  bridges  whicli  were  swept  away 
by  the  recent  floods. 

HOUSING    AND    TOWN    PLANNING. 

Dundee  T.C. —  I'he  Housing  and  Town  Planning 
Committee  discussed  recently  the  improvement  of  an 
area  in  the  West  Port  district.  It  was  stated  that 
tile  ]iurcli;ise  price  of  the  jirojierty  to  be  acquired  was 
L.Ti.tHK).  til,  r,iit,;il  l»-iiig  L-.S,0(.l(),';)lld  tlieav.a  extends 
lo  1  7(1  a.ivs.  Ml.  A.  W.  Paton,  the  rliainnan,  sai.l 
it  \\'as  |ii-o|inseil  I'l  cri'it  on  the  area  niunii'ipal  dwell- 
iml:-  nf  one  ami  l\\o  rnonis,  and  the  building  «oiil,| 
111'  sii|'i  r\  i>iii  finiii  a  eenlral  station.  The  (juestioii 
of  betteniieni  wouUl  arise,  and  it  would  only  be  fair 
that  the  buildings  in  the  locality  should  have  a  part 
of  this.  If  the  question  of  economic  rent  were 
advanced  witli  a  view  to  its  l«'ing  put  on  the  new 
buildings,  it  must  be  point-ed  out  that  these  could  not 
stand  sucli  a  cost.  He  also  said  it  was  projiosed  to 
ererl  a  iiiiinicipal  model  lodging-houst'  in  the  area. 
Till'  roiiiinitti*  aftei-wa.rds  visited  and  inspected  the 
-iti'. 

Edinburgh  T.C— The  :  burgh  enginvn.  Mi.  A.  11. 
('ain|il:ieil.  lias  ]irepared  a  report  showing  llie  nuniber 
of  houses  vacant  in  tlu'  city  which  niiglit  be  made  or 
are  suitable  for  dwellings  iu  tlie  present  great  scarcity 
of  houses.  There  are  432  houses  of  two  or  three  rooms 
and  906  vacant  shops,  but  about  20  per  cent  imiIv  of 
tl\e  latter  would  be  suitable  for  conversion  into  dwelU 
ing-houses  of  two  or  thr(M'i  rooms.  This  would  gne 
1S(")  houses  possilile  fi',.iii  lliis  source.  On  a  review  of 
llie  whole  siliiation,  Mr.  Campbell  says  that  this  would 
not  satisfy  the  uanudiate  or  llie  early  prospectiv<' 
demands  for  housing  within  tlie  city.  -The  liouses 
required  should  be  on  a  ivorganisofl  plan  to  that 
hitherto  followed,  e.xhibiting  teneiin  iil  pl.Tuning  for  the 
working  classes  at  its  best. 

Hythe  T.C— A  scheme  is  being  consideretl  for  jiro- 
viding  workmen's  houses,  at  a  cost,  of  f7,oOO,  after 
the  war. 

MOTOR  TRANSPORT. 

Bradford  T.C— 'I'he  town  comicil  liave  accepted  the 
lender  of  .AKssrs.  Dennis  Brothers,  at  £1,300,  for  tlu' 
supply  of  a  r.j-h.p.  motor  turbine  lire  engine,  with  a 
"io-ft.  lattice  girder  fire  escape. 

Carlisle  T.C— The  Electricity  Committee  have  been 
authorised  to  purdiase  an  electi'ic  \-e]iicle  for  the 
removal  of  refuse  from  the  wcn-ks  and  for  cartinj; 
work. 

Salford  T.C— It  has  been  agreed  lo  punhase  a 
l")-h.]i.  Daimler  motor  ear  for  tli<'  use  of  the  mayor, 
at  a  i-ost  of    LI, 2(1(1, 

REFUSE    COLLECTION    AND    DISPOSAL. 

Sandgate  U.D.C— It  was  rei>oi-ted  tliat  the  cost  of 
scaveii,L;ing  had  increased  from  VJ2I)  to  ,C55(.»  in  the 
last  six  mouths,  due  to  the  increased  work  caused  by 
tlie  eanip  and  liy  houses  occupied  by  the  military. 
It  was  decided  to  make  a  claim  uiion  the  War  Office. 

ROADS    AND    MATERIALS. 

Bagshot  U.D.C— It  was  reported  that,  the  roadway 
loreuian  (Mr.  A.  Rapley)  had  written  stating  that  he 
had  offered  his  services  to  the  Siiriey  unit  l>eing 
formed  for  road  making  iu  France,  and  asking 
whether  the  council  Avould  keep  open  his  place  as 
foreman.— It  was  resolved  that  Mr.  Rapley  be  in- 
formed that  the  council  approved  of  his  action  iu 


volunteering  his  .services  for  France,  Init  that  his 
letter  had  been  referred  back,  as  all  communications 
from  him  must  be  sent  iirst  to  the  surveyor.  The 
surveyor  was  also  authorised  by  the  council,  in  the 
e\-i'iit  of  l!aiile\'  Kniii'j  aliroad  before  the  next  council 
iiiei'liii'j,  to  iHoniise  him  employment  after  the  war, 
IhiI,  as  it  was  not  known  what  conditions  wo\ild  pre- 
vail at  that  time,  they  could  not  promise  to  reinstate 
liini  ill  his  former  position.  The  appointment  of 
aiKitlier  road  foreman  was  also  left  to  the  discretion 
of  the  surveyor. 

Blackburn  T.C. — It  has  been  agreed  to  carry  out 
an  imiirovement  at  the  junction  of  .Alaple-street  and 
\\halley  New-road. 

Dublin  CC — An  instance  of  an  unjust  attack  upon 
the  chief  officer  occurred  at  the  meeting  last  week, 
when  Mr.  T.  Clarke,  .J.P.,  referred  to  the  cases  of  two 
men  who  were  dismissed  on  the  eve  of  Cliristnias,  one 
after  fifteen  years'  faithful  service  to  the  council.  He. 
cliaracterised  thtn  conduct  of  the  official  responsible  as 
inhuman  and  cruel.  "  No  wonder,"  lie  added,  "  we 
have  Larkins  sprijiging  up  when  such  a  thing  is 
jiossible."  Tlie  county  surveyor,  Mr.  CoUen,  explained 
ilial  llie  men  in  ipiestion  were-  engaged  on  st«am 
rolling.  ^\liiili  was  a  .sjiecial  work.  They  were  not  in 
llie  sann-  catigory  as  the  roadmen,  and  the  reason  for 
llieir  dismissal  was  siinplv  ilial  ^iilfieient  money  had 
not  been  granted  to  cany  on  -ham  rolling  for  tile  year. 
'I'lie  usual  grant  in  recent  years  was  LT'yO,  but  this 
yi^ar,  for  some  reason  or  other,  the  liathdowii  Council 
cut.  it  down  to  £.jOO.  This  amount  only  enabled  the 
work  to  be  carried  on  for  eight  months,  and  that  period 
<'xpired  in  November,  when  the  money  was  cxliausted 
and  the  job  stopped.  It  was  pointed  out  by  the  chair- 
man (.Mr.  P.  J.  O'Neill)  and  others  that"  the  initial 
riror  lay  clearly  with  tile  Ralhdowii  Coiiiicd,  as  wlieii 
llii'  Lodll  became  exhausted  the  county  surveyor  liad 
no  authority  to  make  a  call  on  any  other  fund. 

Langport  R.D.C— The  council  have  decided  to  ask 
the  War  Office  for  a  draft  of  Ceinian  jirisoners  for 
work   on   tfie  roads. 

Plympton  R.D.C. -.Mr.  Young  called  attention  to 
wlial  Ik'  coiisideri  (.1  llu'  waste  iif  labour  in  swe«*ping 
\  illage  loads  ev<'ry  we<'k,  but  the  sui\eyor  said  it  was 
only  jiart  of  the  duties  of  men  who  assisted  in  high- 
way woi-k.  It  was  also  [lointed  imt  that  it  was  in  some 
instances  sanitary  jvork  also,  and  the  men  were  old 
men.  Aiiked  if  dis|iensing  with  the  sweejiing  wcmld 
en.-ilile  him  to  deplete  his  staff,  tlie  surveyor  said,"  Not 
liy  a  single  man."  It  was  decided  to  leave  the  matter 
III   I  h(    hands  ,.f  tlio  surveyor. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Halifax  T.C— The  borough  engineer,  Mr.  J.  Loiil, 
has  been  authorised  to  obtain  tenders  for  the  construc- 
tion of  a  sewer  fcir  tho  drainage  of  the  Mi.xenden  dis- 
trict, and  for  the  supfily  of  the  necessary  pipes,  at 
an  *-stimated  cost  of  l-o,000. 

Stirling  CC — The  council  last  week  appi-oved  of  a 
SI  heiiK'  for  a  readjustment  of  the  sanitary  adminis- 
tration of  the  i-entral  district.  It  provided  for  the 
iiorlhern  area  being  jilaced  und<'r  'Sly.  .1.  Barr,  chief 
district  sanitary  inspector,  witli  a  salary  of  fl90,  and 
for  )iutting  the  southern  area  under  iMr.  i{.  Goldie, 
the  assistant,  with  a.  salary  of  £l.'j0.  Tho  secretary 
111  tile  Fortli  Fishery  Board  wrote  requesting  the 
council  fo  put  in  force  the  ]iowers  conferred  by  the 
Kivers'  Pollution  -Act,  and  stop  the  pollution  cif  the 
Fortli.  It  was  stated  (hat  during  tiie  early  autumn 
large  numbers  of  salmon,  as  well  as  eels  and  flounders, 
liad  been  killed  by  tlie  pollution.  Dr.  Adam,  the 
county  medical  officer,  stated  that  he  had  not  seen  in 
the  condition  of  the  Forth  anything  calling  for  his 
attention  from  a  public  health  point  of  view.  A  small 
ioiimiitte<»  was  aii]iointed  to  rejiort. 

WATER,  GAS,   AND  ELECTRICITY. 

Aberdeen  T.C — The  town  council  have  approved  a 
scheme  for  the  extension  of  tlie  electricity  works,  at 
an  estimated  cost  of   C3,500. 

Bangor  (Co.  Down)  U.D.C— The  surveyor,  Mr. 
II.  C.  Bell,  recommended  that  a  12-in.  syphon  outlet 
should    be  provided    for  the  outlet  pipe  from    No.   1 
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reservoir  at  Conlig.  and  communicatod  to  tlie  9-in.  and 
'-in.  mains,  at  an  estiinat-ed  cost  of  l;330,  and  the 
council  liavo  decided  to  obtain  tendei-s  for  the  work. 

Birkenhead  T.C. — It  has  been  agreed  to  pay  the 
watti  engineei.^  of  the  .\hven  water  scheme^whith 
has  l>eeu  closed  down  by  direction  of  tlie  Treasury — 
tHKX)  in  January.  ISUT".  and  £l.tXX)  in  July,  1917. 
The  balance  of  reinuiierafion  still  to  bo  paid  to  the 
eiiL'ineers  under  the  ajrreenient  is  £6,14,'). 

Blackburn  T.C. — It  lias  been.  de<-ided  to  lay  a  4-iii. 
cU'itricity   main  from  Revidge-i"oad  to  i5reiitfell-road. 

Brunswick  (Victoria)  T.C. — Tlie  city  council  arc 
raiding  a  li>an  uf  !:7.;t(KI.  of  which  (.(i.tKX)  will  be 
devote<l  to  the  e.xteusion  of  electric  lighting. 

Chester  T.C— The  city  surveyor,  Mr.  W.  M.  Jones, 
has  |>ie|iaied  alternative  estimates  lor  relaying  sec- 
tions of  the  tramway  tracks. 

Denby  and  Cumberworth  U.D.C.  —  Appro.ximatc 
estimates  liave  b(.vn  prepared  by  the  surveyor,  Mr.  T. 
Shield,  for  the  provision  of  more  water  for  the  high- 
level  supply.  Two  scheiui's  are  before  the  council, 
both  involving  puin])ing,  in  on©  case  the  water  being 
in  sight,  the  ofher  subject  to  thesuccess  of  e.^iloration. 

Dewsbury  T.C. — The  Waterworks  Comraitttv  have 
aiit-ptid  the  lender  of  the  Leeds  Meter  Company. 
.\rmlcy,  at  tl-!-'),  for  the  supply  of  a  watir-pipc  scraper. 

Glasgow  T.C. — The  corporation  have  accepted  the 
iMid.  1-  of  .Messrs.  -Alacfarlane,  Strang  cV:  Co.,  at  Cl,4r;J, 
I'M-  l."iO  t'liis  ,>[  small  last-iron  pipes  for  the  water 
il.'|iarliiu-iil. 

Goole  U.D.C. — Tlu-Vpiesliou  i!~  being  considered  of 
an  e.vtension  of  the  gas  s\ipply  to  the  new  shipyard 
.it  Hook. 

Hammersmith  B.C. — The  linking-up  scheme  willi 
llif  Fulhaiii  <leei  ii(  iiy  undertaking  is  lo  be  carried 
oul    at.   an    esliirialed    ci.st   of   l"2oO. 

Holywood  U.D.C. — Negotiations  arc  being  completed 
for  the  pun  lias.s  nf  land  in  connection  with  the  water- 
works extension  scheme.  A  provisional  scheme  of 
supply  was  jirojioswl  by  Mr.  Haiina,  but  after  con- 
sidering this  the  council  decided  that  it  was  not  feasibh^ 
al    plesvMl. 

Kilmarnock  T.C. — .\  coiifer^cv  is  to  take  ]ilac<-.  with 
.Sii  VU\and<i-  Kennedy  on  the  subjei-t  of  electricity 
exti'nsions. 

Luton  T.C— The  council  h.TVe  acc<pt<d  (he  t.'UcUr 
of  the  British  Vacuum  Cleans»-r  Couipaliy.  al  L'2S0. 
for  the  supply  of  flue  ch-aning  suction  plant. 

Redruth  U.D.C.--.V  pro|>c*al  to  effect  alteralious  in 
the  pumping  plant  at  the  Sandy-lam-  statiiui,  at  an 
(stimatetl  cost  of  172,  has  been  referred  to  the.  Water 
Committee. 

Rhyl  U.D.C. — .Vpplication  has  been  made  to  the 
.Miuislry  of  Munitione  for, a  licence  to  carry  "nt  a 
-ehenie  for  the  |>rovision  of  new  filter-beds  lor  llie 
water  supply. 

Taunton  T.C — In  couM-qm-nce  of  the  iiicreasnig 
tendency  to  apply  electricity  to  domestic  purposes, 
the  Electricity  Coinniiltee  in  1915  gave  consideration 
to  the  matter  of  .securing  definite  data  upon  Which  to 
work,  and  made  certain  arraiigeiiients  Avith  the 
borough  electrical  euL'ineer  towards  tlial  end.  Under 
ihe.se  arran'-'enients  he  agreed  t<i  wire  the  re.-idence  he 
was  renting  and  <jbtain  and  instal  at  lii.s  own  expense 
the  appliances  neces^sary  to  conduct  the  house  as  an 
■■  electric  "  house.  Meters  were  fixed  to  record 
separately  the  consumption  for  (1)  light,  (2)  heating. 
(3)  cooking,  (4)  hot  water  supj)ly.  Facilities  were 
L'iveii  for  exhibition  to  prcspective  iLsers  of  appli- 
ances, which  facilities  were-  freely  u.sed.  The  com- 
mittee arranged  that  2,0(K)  units  should  he  used  with- 
out <-harg'C.  iTlie  year's  eon-suniption  for  all  purposes 
<anie  to  ."i.?.")?  units,  and  the  committee  at  their  last 
meeting  decided  to  consider  the  consumption  as  a 
departmental  matter,  and  to  make  no  charge  in  re- 
spect thereof.  The  committee  liad  decided,  subject  to 
'the  council's  approval,  to  give  the  electrical  engineer 
in  future  a  <'onces,sion  in  re.spect  of  his  supply  of  elec- 
tricity to  the  extent  of  2.000  units  jx-r  annum  free. 
and  a  charge  of  Jd.  i>er  unit  beyond  that  total.  The 
arrangement  had  exi.stcd  for  sonic  years  of  supplying 
certain  men  at  the  works  with  electricity-  at  a  flat  rate 
of  Ifl.  i>er  unit,  on  the  understanding  that  on  failure 
of  the  light  such  men  would  immediately  report  them- 
selves at  the  works  for  breakdown  duty.  The  eom- 
mittee  now  i)ropo.sed  extending  that  arrangement  to 
any  of  their  workmen  so  desiring.  The  council 
apiiroved  the.=e  recommendations. 


MISCELLANEOUS. 

Denby  and  Cumberworth  U.D.C. — With  reference  to 
the  absence  of  the  inspector  on  militaiy  duty,  a  letter 
to  the  council  from  the  Local  GoveiTunent  Board  sug- 
gested filling  the  vacancy  for  the  time  behig  by 
appointing  one  man  inspector  for  the  present  combined 
districts.  The  council  are  opposed  to  this  policy  of  the 
Local  Ciovernment  Board,  and  the  clerk  was  instructed 
to  emphasise  their  decision  to  appoint  temporarily  ioj- 
their  own  district. 

Hartlepool  T.C. — The  borough  engineer,  IMr.  A.  r. 
Horsley,  .submitted  plans  and  sections  for  a  rein- 
forced-concrcte  sand  screen  extending  from  Penrith- 
strcet  to  East-parade,  and  he  was  instruicted  to  pro- 
ceed with  the  work,  subject  to  the  consent  of  the 
landowners   l>eing  obtained, 

Lancaster  T.C. — War  bonuses  of  from  o  to  10  per 
cent  have  been  granted  to  officials  whose  salaries  do 
not  exceed  ,tl3u  i)er  annum. 

Oxford  T.C — A  sjiecial  committee  recommend  that 
all  the  workmen  paid  by  the  hour  should  receive  a 
war  Ixmus  of  Jd.  an  hour,  and  that  all  weekly  work- 
men .slwuld  receive  a  war  bonus  of  3s.  per  week. 
An  anvendmeiit  was  proposed  that  the  lionus  sliould 
apply  only  t(j  efficient  men  employed  at  the  standard 
rates,  but  this  was  rejected.  In  the  course  of  the 
diseussioii,  the  city  engineer,  Mr.  W.  H.  White, 
explained  that  the  men  paid  by  the  hour  were  stopped 
when  rain  set  in.  or  through  some  cause  which  pre- 
vented tho  work  being  proceeded  with.  Everyone 
knew  the  difficulty  under  which  they  were  labour- 
ing. All  their  l>est  men  had  gradually  drifted  away, 
and  they  were  left  with  men  who  were  not  the  best, 
and.  of  course,  they  did  not  get  the  same  amount  of 
work  out  of  them.  If  the  amendment  was  carried 
it  would  mean  that  a  goo<l  many  men  now-  employed 
would  be  discharged  and  the  work  would  have  to 
drag  on. 

Rhyl  U.D.C— .\l  the  lasl  meeting  the  surveyor, 
^fr.  A.  \.  Ciooil.-ill.  reminded  the  council  of  the  re- 
peated warnings  he  had  given  of  the  serious  erosion 
which  was  taking  place  along  the  coast  in  front  of 
Rhyl  and  ca.stwards  towards  Prestatyn,  and  it  was 
decided  fo  request  the  clerk  to  inquire  as  to  who  was 
responsible  for  tho  sea  defences  outside  the  council's 
district. 

Stafford  T.C— The  borough  engineer,  Jlr.  W.  Plant, 

ri'iHirleil  lliat.  in  view  of  the  ejttension  of  the  borough 
in  .\pril,  it  would  be  necessary  to  purchase  addi- 
tional hor.ses  and  carts,  and  to  provide  extra  stable 
and  <art-shed  a<icommo(lation  at  the  sanitary  depot, 
and  he  submitted  plans  of  a  new  four-stall  stable, 
iues.snK)m,  ,steam-roller  shed,  and  an  extension  of  the 
cart  shed.  The  estimated  cost  was  £759.  The  council 
have  approved  the  jilans,  and  also  decided  that  work 
involving  an  exjieiiditure  not  exceeding  C5IKI  be  pro- 
eecded  with,  the  Health  Committee  to  be  authorised 
1.1  (leal  Willi  lenders  for  the  super-structure.  , 

Waterford  CC — The  county  surveyor  has  promised 
lo  iireiKire  plans  and  estdmates  of  works  of  sea  de- 
fence .at  .Ardniore,  part  of  which  is  being  destroyed 
bv  coast  erosion. 


Roadmen's  "Starvation"  Wages. —In  I  he  course,  of 
the  last  meeting  of  the  Llangollen  Kuial  District 
Council  the  surveyor  said  ho  had  no  report,  as  the 
men  employed  on  the  roads  had  declined  to  work  for 
I  he  starvation  wages  of  .CI  a  week.  iSIr.  John  Roberts 
said  that,  many  of  the  men  wen-  married,  and  the  cost 
of  living  was  ils.  in  the  pound  more  than  before  the 
war.  when  wag<'S  were  the  same.  A  member :  They 
have  not  asked  for  an  increase.  Mr.  Roberts:  .Justice 
demands  it.  The  suiv<'yor:  Or  you  will  have  no  men. 
\   war  bonus   nf  ."is.    weekly  was  granted. 

Sir  il.  Macdonald  and  Motor  'Buses. — Sir  J.  H.  A. 

-Macdonald.  c.c.ii..  in  the  coui-se  of  an  address  recently 
at  Edinburgh  on  "  Public  .Street  Conveyances  To-day," 
said  tlu'.  ijueslioji  for  EdLnburgh  citizens  was  how 
could  a  gocid  and  efficient  system  of  public  conveyance 
b<-  found  wlii<li  would  m<<et  public  needs,  be  capable 
of  extension,  and  at  the  same  time  do  as  little  injury 
as  ))ossibIe  to  the  unique  beauty  of  the  city?  In 
ailvocating  the  free-moving  motor  vehiclo  as  against  the 
vehicle  with  fixed  rails,  ho  said  that  motor  'buses  were 
successfull.v  running  in  London,  Brighton,  Oxford, 
ICastboiirne,  and  <'lsewher(y.  That  was  not  the  time  to 
embark  on  a  scheme  which  would  require  half  a  million 
of  ca|iital  when  a  service  could  be  provided  similar  to 
what  had  proved  satisfactory  elsewhere  with  an  outlay 
on  vehicles  only. 
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FOOD  PRODUCTION  IN  WAR-TIME. 


LOCAL    AUTHORITIES    AND   THE    CULTIVATION   OF 
SURPLUS    LAND. 

Last  year  an  experiment  in  the  direction  of  growing 
oats  was  made  at  the  Birkdale.  Southport,  filtration 
area,  and  proved  very  successful.  This  .area  is  to  be 
similarly  utilised  next  year,  and  in  addition  it  is  pro- 
))Osed  to  plough  up  and  cultivate  a  portion  of  the 
Victoria  Park  and  Recreation  Ground— which  has 
Wen  very  little  used  lor  its  original  purpose  during 
the  past  "twelve  or  eiKhteen  months— as  well  as  other 
vacant  plots  of  suitable  land.  An  invitation  is  ex- 
tended to  residents  to  make  application  for  plots  to 
cultivate. 

Birmingham  T.C.— The  parks'  gardeners  are  to  help 
inexperienced  cultivators.  Probably  the  growing  of 
]Hitatoes  begun  by  the  corporation  last  year  at  two 
of  the  outlying  parks  will  be  extended. 

iBL.4.CKP00L  T.C.— The  corporation  are  taking  up  the 
question  of  more  food,  and  liave  decided  to  plough 
and  sow  with  some  kind  of  grain  a  large  open  space 
formerly  used  as  a  recreation  groimd.  Vacant  land 
in  other  parts  of  the  town  will  be  laid  out  as  allot- 
ment gardens  and  let  at  a  nominal  rental. 

Daemngton  T.C— The  corporation  are  offering  about 
50  acres  of  unoccupied  building  and  other  sites  in  the 
borough  to  people  who  are  willing  to  cultivate  them 
as  allotment  gardens.     Success  seems  assured. 

IIampstead  B.C.—"  We  have  had  a  number  of  plots 
(if  1  and  2  acres  under  cultivation,"  said  the  mayor, 
••  and  we  are  going  ahead  with  the  scheme  directly  we 
get  the  land." 

Leeds  T.C— The  corporation  have  at  their  disposal 
168  acres  of  land  that  may  be  almost  inunediately 
ploughed  and  set  apart  tor  the  growth  of  annual  crops 
of  foodstuffs.  It  is  stipulated  that  three-quarters  of 
each  plot  must  lie  applied  to  the  production  of  pota- 
toes, and  such  things  as  fruit  bushes,  rhubarb, 
asparagus,  strawberry  plants,  or  flowers  are  expressly 
excluded.  The  size  of  each  allotment  will  be  about 
300  sq.  yds.,  and  the  rent  is  fixed  at  a  saim'not  ex- 
ceeding 10s.  per  year. 

Liverpool  T.C— It  has  been  decided  to  advertise 
the  fact  that  allotments  may  be  .had'  from  the  cor- 
poration. 

Maidstone  T.C.^A  townsman  has  placed  at  the  cor- 
jioration's  disposal  a  number  of  acres  free  of  charge. 

Manchester  T.C— Many  acres  of  grass  land  are 
being  turned  over,  and  the  Allotments  CDmmittee 
expect  to  double  the  number  of  their  tenants.  When 
the  spring  comes  it  is  hoped  that  the  city  will  be 
ringed  with  war-winning  gardens. 

Milton  Regis  (Kent)  U.D.C  —  The  council  have 
decided  to  turn  the  local  recreation  ground  into  allot- 
ments if  sufllcient  townspeople  are  willing  to  put  the 
ground  under  cultivation. 

Peterborough  T.C— One  of  the  recreation  grounds 
will  1)6  immediately  ploughed  up  into  allotments,  a 
farm  motor-tractor  having  been  recently  bought  for 
the  purpose. 

Richmond  (Surrey)  T.C— Mr.  Henry  Sagar,  town 
clerk,  said  there  have  been  so  many  applications  for 
allotments  that  the  only  difficulty  will  be  to  obtain 
enough  ground.  "  We  are  asking  the  Orown  for  per- 
mission to  break  up  parts  of  the  Old  Deer  Park." 

St.  Albans  T.C— There  are  well  over  100  acres  of 
unoccupied  building  land  within  the  city  boundaries, 
besides  6  acres  of  allotment  ground  at  present  without 
tenants.  The  response  to  public  notices  inviting 
applications  for  plots  is  satisfactory. 

Shrewsbury  T.C— The  Improvement  Committee 
have  been  authorised  to  go  into  the  question  of  the 
cultivation  of  the  vacant  land  in  the  borough. 

Southgate  U.D.C— It  has  fallen  to  the  council  to 
claim  the  first  use  of  German  pi-isoners  on  the  land, 
]iermission  having  been  obtained  to  draw  upon  the 
civilians  interned  at  the  Alexandra  Palace.  About 
200  acres  of  land  have  been  acquired  for  allotments, 
and  it  is  hoped  before  long  to  have  100  Germans 
double-digging  them.  The  men  will  be  escorted  to  and 
from  their  work,  and  guarded  during  the  day  by 
members  of  the  local  Volunteers.  Payment  will  be  at 
the  rate  of  4^d.  an  hour,  of  which  the  workers  will 
claim  a  third. 

Sunderland  T.C— Several  vacant  pieces  of  land 
have  already  been  taken  over  by  the  corporation  for 
the  purpose  of  cultivation,  the  sites  including  the 
whole  of  a  football  ground  in  the  Hendon  district. 


Swindon  T.C— ^Some  of  the  large  recreation  grounds 
will  be  broken  up. 

Wealdstone  U.D.C— The  council  have  requisitioned 
all  the  unoccupied  land  in  their  district  to  let  out  for 
allotments,  and  have  decided  to  buy  6  tons  of  pota- 
toes, which  will  be  sold  to  cultivators  at  cost  price. 
They  liave  also  decided  to  cultivate  a  pi§ce  of  land 
themselves,  with  a  view  to  supplying  potatoes  and 
other  vegetables  in  small  quantities  to  the  poorest 
residents. 

Willesdbn  U.D.C. — The  council  are  compulsorily 
acquiring  land  which  will  be  let  to  ratepayers  for  the 
purpose  of  food  production  at  the  nominal  rent  of  Is. 
per  annum  for  10  poles. 

Winchester  T.C— The  question  of  exercising  the 
statutory  powers  of  making  use  of  unoccupied  land 
for  the  raising  of  produce  is  being  considered  by  the 
General  Purposes  Committee. 

York  T.C — The  city  coinicil  are  granting  facilities 
for  the  cultivation,  for  the  production  of  foodstuffs,  of 
vacant  land  in  their  possession. 


PERSONAL. 


Mr.  J.  O'Leary  has  been  appointed  surveyor  to  the 
Queenstown  Urban  District  Council. 

Mr.  W.  G.  Mathias,  surveyor  to  the  Narberth  (Pem- 
brokeshire) Urban  District  Council,  has  resigned. 

Mr.  G.  R.  Shield,  highway  surveyor  to  the  Halt- 
whistle  Rural  District  Council,  has  offered  his  services 
in  connection  with  the  road  making  scheme  in 
France. 

Mr.  W.  H.  Filer  has  been  appointed  surveyor  and 
sanitary  inspector  to  the  Lexden  Rural  District 
Council,  in  siiecession  to  the  late  Mr.  .1.  Ennals. 

Mr.  R.  G.  Gurney,  surveyor  to  the  Ledbury  Urban 
District  Council,  who  has  been  gazetted  Captain  in 
the  Herefordsliire  Regiment,  has  volunteered  for  road 
service  in  France. 

Mr.  L.  Roseveare,  borough  engineer  of  South 
iShields,  has  accepted  service  w'ith  the  Road  Making 
Battalion  in  France,  with  the  rank  of  Captain  in 
the  Royal  Engineers. 

Blr.  Arthur  G.  Bradshaw,  f.s.i.,  borough  surveyor 
and  water  engineer,  Lancaster,  has  been  given  an 
appointment  with  the  rank  of  Captain  in  connection 
with  tlie  road  reconstruction  and  reorganisation  scheme 
in  France. 

Mr.  F.  Harper,  surveyor  ,and  inspector  to  the 
Hardingstone  rural  district,  has  been  appointed  to 
act  also  as  surveyor  and  inspector  to  the  Northamp- 
ton Rural  District  Council,  during  the  absence  of  Mr. 
G.  WilLcox  on  military  service. 

Temporary  Major  J.  Wightman  Douglas,  R.E.,  who 
has  been  awarded  the  D.S.O.  for  gallantry  and  devo- 
tion to  duty  in  the  field,  is  the  second  member  of  the 
Society  of  Architects  serving  in  that  branch  of  tlie 
Army  to  receive  this  distinction  during  the  present 
war.  Major  Wightman  Douglas  supervised  the  wiring 
of  the  whole  line  under  heavy  fire,  and  set  a  splendid 
example  of  courage  and  determination  throughout. 
Major  Wightman  Douglas  is  an  architect  practising  in 
Ne  woastl  e-on-Ty  ne. 

Lord  Cowdray,  better  known  as  Sir  Weetman-: 
Dickinson  Pearson — ^who  has  been  made  by  the  King 
one  of  the  three  Viscounts  created  on  the  occasion 
of  the  resignation  of  Mr.  Asquith  as  Premier — is  the 
head  of  the  great  firm  of  S.  Pearson  &  Son,  contrac- 
tors, which  was  associated  with  such  undertakings 
as  the  building  of  the  Blackwall  Tunnel  and  the 
enormous  graving  docks  at  Halifax  and  Nova  Scotia. 
It  has  been  said  of  him  that  he  could  "  turn  stone 
into  gold  by  compelling  Nature  to  yield." 

OBITUARY. 

Mr.  Thomas  H.  Pilkington,  for  many  years  assistaait 
county  surveyor  of  Clare,  died  on  Saturday  last,  we 
regret  to  state.  He  had  also  held  the  post  of  secrotaiy 
to  the  Fergus,  Innis,  and  Sixmilebridge  Drainage 
Board. 

Colonel  George  Albert  Hutchius,  m.inst.c.e.,  county 
surveyor  of  Montgomeryshire,  died,  we  regret  to 
state,  on  the  19th  inst.  The  youngest  son  of  the  Rev. 
R.  W.  Hutchins,  rector  of  East  Bridgeford,  Notts,  he 
was  educated  at  Magdalen  College,  Oxford,  and  had 
a  versatile  career,  serving  in  a  professional  capacity 
in  India  and  South  America,  editing  the  Carmarl/ien. 
.Tiiurnal,  and  publishing  articles  on  "  Tactics  "  and 
other  military  subjects.  He  was  an  expert  shot  and 
won  many  prizes  at  Bisley. 
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INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

Pn f!,!' Ill ~yiii.  HKMiY   C.  Adams,   m.inst.cm:., 

H.t.MECir.E.,    F.B.SAN. I. 

Pnsii/iiilSleel-^yiR.  Edward  Whitwkll,  f.i.s.i 
M.S. A.,  Knginew  and  Siirveyor,  AbM-syobaii 
Uil>!in  Di<>triot  Council.    (Lieul.  K.N.V.R.I 


ANNUAL    MEETING. 

Tlie  ciishtli  annual  !;.Mioial  uieetin-    v,  ill   !.<■  lirUl   in 
London  on  Satnnlay,  .January  6tli. 

Peoguammje. 
11.30  a.m. — C'oimoil  meeting. 
11.45  a.m.— Mevl    in    the    oouncil    ,  liaiulier.     X^'      I 

Southampton-row,  W.C. 
1-2  «noon>. -.Annual  general  meeting. 

Minut-es  of  last  annual  general  meeting. 
Presentation  of  annual  report  of  couneil. 
Announcement  of  result  of  ballot  for  elec- 
tion of  president  and  couneil    for  the   year 
1916-17. 
Installation  of  president. 
Any  other  business. 
l'i.45  p.m. — .Vdjourn  for  hmcb. 
2.3il  ii.m.— Rea^.*enll>le  in  council  rliambcr. 
Pre.sidential   address. 

Diseus.^ion  on  the  foUowing  papers  to  l>e 
pre.*ented  to  the  meeting:  — 

'•  A  Rf.tume  of  Public  Health  Matters,"  by 
G.   Belson   Chilvers,  m.r.san.i.  (Member). 

"  Practicail  Road  Work."  by  Geo.  Rodley 
(Member). 

■■  Notes    on     the    Use    of    Electricity    in 
-Municipal    Engineering."    by    Horace   Boot, 
M.I.K.K.,  M.i.MEcH.E.  (pa.st-presideut). 
rs.  Wyand, 

Sirriian/. 
:19  Vietoria-stVeet,  S.W. 


APPOINTMENTS  VACANT. 

Official  and  similar  aovbrtisbmbnts  received  up  io   t.Su  p.m. 

ON     rnCRSDATS     WILL    BB    INSERTED     IN     TBB    FOLLOWING     DAV'S     ISSUE 

but  those  reaponsible  for  their  despatch  are  reconimendec 
to  arrange  that  then  shall  reach  THl  Scrtbvor  office  by  noon 
on  WBDNBSDAis  to  ensure  their  inclusion  in  the  weekly  list  o) 
summaries.  Huch  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (.City  No.  10i6)  subject  to  later  con- 
firmation  by   letter.  

TE.MPORARY  E.N'GI.XEER.  SURVEYOR.  AND 
l.\'8PE(T()R.-.Ianiiary  Htb.— Street  Urban  District 
("oiineil.  £17:")  per  jiniuiiii.— Mr.  S.  T.  Clothier.  <lerk. 
Council  Offices,  Street. 

CHIEF  WATER  lXSPEC"rOR.-,I:iini;iry  8t.ti. -Cor- 
poration of  Doncaster.  -  Cl.'Ht  a  y^Jir. — Mr.  R.  E.  Koifl, 
sictiiiK  water  engineer,  Maiision  House,  Diuicaster. 

SURVKYOR  AND  INSPECTOR  OK  NUISANCES. 
Janiutry  Htli. — Cberilon   l.Irlian  Di-trict  Council.— .Mr. 
.\rtliur  .Vtkinsou,  jiiiir.,  acting  eleik.    Public   Otlicis, 
Cheritoii,  Kent. 

SURVEYOR    AND    INSPECTOR.    January    151  b.^ 

^Dorkinf;   Urb;iii   District   Council.     t2uO   per   annuni. 

—Mr.  W.  J.  Hodges,  clerk,  64  Soulh-street,  Dorking. 

TEMPORARY  ROROlKiH  SURVHYOK.— .Januarv 
l.Stb.— Corporation  of  Middleton.-Mr.  .) .  P.  Walin.'^- 
Icy.  town  clerk.  Town  Hall,  MiddU'ton,  Lanes. 

•VSSISTANT  ENGINERRS.— :March  31st.  Indian 
Public  Works  and  State  Railways  Department.  Not 
le.ss  than  twenty-tme  and  not  more  than  twenty-four 
years  of  age  on  .luly  Ist.T-Tlie  Secretary,  Public 
Works  Department,  India  OfBce,  London,  S.W. 

CITY  ENGINEERS  SECRETARY.— Box  1,598.  Thk 
SuKVKVOR  OfKce,  24  Bride-l;me,  Fleet-street,  London, 
E.G. 

ASSISTANT  ENGINEER.— Publi.-  'Works  Depart- 
ment, Strait.^  Settlement.  £360— tl5—E4»0.— Messrs. 
Gregory,  Eyles  &  Waring,  12  Dean's-yard,  West- 
niin.~ter.  S.\V. 


MUNICIPAL  COMPETITIONS   OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m. 
on  thdbsoays  will  be  inserted  in  the  following  days  isscb, 
but  those  responsible  for  tlieir  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Scrveyoe  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter.  

LEON  (Spain),— August  la,  1917.— Schemes  are  invited 
for  a  water  .supply,  and  also  for  the  improvement  of 
the  sewerage  s'ysteni.  A  prize  of  £1,000  will  be  awarded 
to  the  author  of  the  selected  s<'heme.— Secretaria  del 
.\yi]iit:iiMiHtitn,   Lfon.  Spnin. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 
on  thorsdays  will  bb  inserted  in  the  following  days  issde, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tbb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  {City  No.  101,6)  subject  to  later  con- 
lirmation   by   letter. 

Buildings. 

I'K.MBKoKK.- January  2nd. — For  cement  plaster- 
iiit;  work  uu  various  cottages,  for  the  urlxui  district 
■  ■ouru-il.     Til,-  Town    Hall,    Rallsbii.!-,'.   ro.    Diililiii. 

Engineering:  Iron  and  Steel. 

SCUNTHoKPK.-.lanuary  3rd,— For  the  supply  of 
:fu  electri<-  jiiotor  iuul  jiUuip  combined,  the  latter 
(lesigne<l  for  :i  discharge  of  300  gallons  per  minute  on 
a  lift  of  G,')  ft,;  also  a  l.rausfonner,  for  the  ui-ban 
district  council,— Mr.  Herlicrt  Heap,  en.gineer  ami 
surveyor,  Coiuicil  Oflices,  High-street,  Scunthorpe. 

DURBAN.— .lanua,ry  3rd.— For  the  supply  of  a 
.'i.OOlNkw.  ste:uu  tiubini:  alternator  :ind  condeiisiim 
plant,  for  the  corporation,— Borough  Electrical  Engi- 
neer, Municipal  Buildings,  Durban,  South  Africa. 

CAPE  TOWN.— January  r)th.— For  the  supply  of 
electric  motors  ami  starting  .p;inols,  for  the  cor- 
poration.— Electricity  Department,  Dock-road,  Cape 
Town. 

WIG.VN.- J:inu:ny  8lh.-For  the  supply  of  a  30-h.p. 
motor  tower  wayon,  lor  the  Traniways  Cominittee. — 
Mr,  P.  Buckley,  general  manager,  Corpor;itioii  Tr;ini- 
ways,   Market-place,   Wigaii. 

ALNWICK.— January  Htb.— For  providing  :in.l  fix- 
ing four  sluive  valves,  for  the  rural  district   r nil. 

—Mr.  H.  W,  Walton,  clerk,  Alnwick. 

SYDNEY.— January  8th.— For  tlie  supply  and  erec- 
tion of  pumping  machinery  in  two  units,  driven  by 
suction  gas  or  by  steam,  for  the  Iverell  water  supply, 
for  the  New  South  Wales  Department  of  Public 
Works.— Department  of  Commercial  Intelligence, 
Rasinghall-street,  E.C, 

AUCKLAND  (New  Zealand).- January  21st.— For  tlie 
-upply  of  mild-sleel  or  iron  gates  and  fencing,  for  the 
Harbour  Board.— Messrs.  W,  ^  A.  McArthur,  Canberra 
House,  18-19  Silk-sfreet,  Cripplegale,  Liuidou,  E.C. 

Roads. 

IM'ISt,IP-NOi;TllW()()l).  Jiinuary  1st.  For  llu' 
sujijily  of  .'i-iu.  washed  granite  siftings,  ;ui(l  lar- 
spraving.  for  the  urbiiu  district  oouncil.—Mr.  Edmuiid 
R.  Abbott,  clerk,  (\nnrcil  Offiices,  Oaklands  Gate, 
Noi'thwood. 

ROMFORD.  JiuiiKiry  1st.— For  the  supply  of 
broken  granite,  for  the  iiir:il  <lisirict  council.--  The 
Highway  Surveyor, 

TWICKENHAM.  .January  ;!rd,  —  For  sewej-ing, 
levelling,  kcrbing,  paving,  cbauuelliug,  and  making 
gcKHl  part  of  a  street,  for  the  urban  di.strict  council.— 
Mr.  Fred,  W,  Pe:irce,  surveyor,  T<iwn  ILill,  Twiekcn- 
ham, 

BOURNK.-.laniiarv  (itb.-F..r  llie  -npiily  ni  r,.im 
tuns  of  gr;uute,  anil  l.utK)  tons  of  ~\ivj.  for  llie  ninil 
di.strict  council.  -Mr.  T.  Lake,  (li.-^tiirt  surveyor. 
Bourne, 

NORTH  RIDING.— January  lOtli.— For  team  labour 
;iud  hauling  (d:iy  work  !ind  by  toiuuige),  and  for 
nia<'adam  iUid  sle:uu  j'olling,  for  the  county  council.— 
.Mr.  W.  G.  Bi-yniug.  county  surveyor,  County  Hall, 
NorthallertoTi, 

SPILSBY.— January  12t.li.— For  the  supply  of  4,(H)0 
tons  of  broken  granite,  8,t)00  tons  of  broken,  slag,  and 
.WO  tons  of  slag  cbippings,  for  the  rural  district 
council,— Ml-.  W.  Cooke  Brackenridge,  district  sur- 
veyor of  highways,  Spilsby. 

DURHAM.— January  13th.— For  tar-spraying  on  the 
main  roads,  for  the  couuty  council.— Mr.  Albert  E. 
Brookes,  oounty  soirveyor.  Shire  Hall,  Durham. 
'  SOMERSET.— January  20th.— For  steam  rolling  and 
.^earifyiiij,  foi-  the  county  council.- Mr.  Goixlon  H. 
Folland.  :irliijg 'county  surveyor.  Wells,  Somer.set. 

SOMERSET.— January  20tli.— For  the  supply  of 
broken  granite  or  basalt,  for  the  county  council.— 
Mr.  Gordon  R.  Folland,  acting  county  surveyoi-, 
Well.s,  Somerset. 

WORCESTERSHIRE.— January  20th.  —  For  the 
supply  of  granite,  blast-furnace  .slag,  and  tar-niac- 
adam,  for  the  county  oouncil.—Mr.  O.  F.  Gettiugs, 
county   surveyor,  30   Foregate-sti-eet,   Worcester. 


608 


THE   SURVEYOR  AND   MUNICIPAL 


DECEMBI5R    29,     1910. 


Stores. 

DESBU.RUUGH.— Tamiary  8th.— For  the  supply  ul 
tur-niacadam.  broken  granite,  sUig,  gravel,  sanitary 
pipes,  blue  bricks  and  paviors,  and  Portland  eenient, 
for  the  urban  district  council. — Mr.  \V.  Mai-low,  sur- 
vivor.  Council  Offices,  Desborough. 

HORNSEY.— J.inuary  8th.— For  the  supply  of  road 
materials,  paving,  granite  and  general  mason's  niate- 
lials.  niasorr's  and  pavior's  work.  Portland  cement. 
furaao,  iron  and  steel,  disinfectants,  and  cartage,  fur 
the  oorporution. — Wr.  E.  .1.  Lovegrove,  borougli  engi- 
neer and  survevoi-.  Town  Hall,  Sonthwood-lane, 
Highgate,  N. 

PLYM(_)UTH.— January  i:i1h.— For  the  sujiply  of 
paints,  varnishes,  ironwork,  petroleum  oil,  broom- 
heads,  household  brushes,  rope,  iron  and  steel,  pitch- 
pin<_-,  deals,  flooring,  carbolic  powder,  Portland 
cement,  lubricating  oils,  tar  ,'uid  pit^jh.  painter's 
brushes,  explo.sives.  soaj),  wood  blocks,  creosote,  dis- 
infectant fliud,  granite  kerbs,  setts,  white  lead,  red 
lead,  lin.seed  oil,  turpentine  and  turpentine  substi- 
tute, refilling  machine  revol'/ing  brooms,  -  benzoline 
and  nrotor  spirit,  tools,  indiarubber  goods,  hose,  and 
ship  chandler's  goods,  for  the  corporation.  —  Mr. 
James  Paton,  borough  engineer  and  surveyor,  i\luni- 
cipal  Offices.  Plymouth. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

■The  Editor  i)ivites  the  co-operation  of  Survevor  rcarlcr.< 
with  a  view  to  making  the  information  given  unihr  tlii^ 
head  as  rnmplete  and  accurate  as  pos^^ible. 

•  Accepted.  t  Eeoommended   for  acceptance. 


i;OVI'().\'.  -For  Uu>  sii|,|)ly  <.f  100  to  500  tons  uf  non-sliiipeiy 

Kiaiiite  setts,  for  the  urljaii  district  cotuicil  ■. — 
NeAvry  Granite  Coiiipaiiv,  Xewry. 
Noi-tli  Wales  Oraiiite  Ooruiiatiy."  Myddletmi. 
Brookes,  Limited,  Langdale. 
J.  V.  Smith  &  Co.,  Embleton. 
H.  L.  Cooper  &  Co.,  Clee  Hill. 
W.  &  J.  Glossop.  Lem})ton. 

Slieve  Doiiard  Grey  Granite  ConiiKinv.  Slipve  noitard   C;rev. 
Wnmmerfield  Lang  Co..  Ratlievay. 
Wettern  Brotllers,  Limited,  Dallieattie. 
Euderljy  and    Stouey    Stanton    Granite    Company,  Limited, 

Enderby. 
Penmaenmawr' and  Welsh  Granite  Company.  Limited.  Pen- 

maenmawr. 
Pwlllielj   Granite  Cnmpany.  (Jiailet   Rock.' 


MEETINGS. 

Sccrclarici  and  others  will  ohlige  hy  sending  early  notice  of 
dates  of  forthcoming   meetings. 


.T.VNir.VUV. 
:;.     lnstitnti.>n       ..f      Sanitary       Engineera  :       Presidential 

.Vddress.     (•axt(.n    Hall,    Westminster.  -7.30  p.m. 
G— iMstltntion    of    Municipal    Engineer."! :    Annual    Meeting. 

4  Southampton-row,  London,  W.C. 


APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  np  to  4.30  p.m. 

ON    THURSDAYS    WILL    BE    INSERTED    IN    THE    FOLLOWING    DAY'S     ISSUE, 

hut  tliose  responsihle  for  their  despatcJi  are  recommended 
to  arrange  that  tliey  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensiire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
oyily,  he  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by   letter. 

pHERITON    URBAN   DISTRICT    COUNCIL. 

^  .\PP(H.\T.\rENT\TEMPO]^\RY)  OF  SURVEYOi; 

AND  INSPECTOR  OF  NUISANCES. 

The  Urban  District  Council  of  Cheriton  invite 
applications  from  gentlemen  willing  tO'  act  during. the 
war  as  Surveyor  and  Inspector  of  Nuisances,  subject 
tas  to  the  latter  office)  to  the  approval  of  the  Local 
tiovrrnnient  Board. 

Apidicants  (whn  will  undei>1aud  that  they  aie  askud 
1n  take  the  place  of  the  Official  who  is  away  on 
military  service)  nnist  be  ineligible  for  military 
-ervice.  Tliey  must  have  efficient  knowledge  of 
Stiiiitary  matters  and  ^Sewerage  Works,  and  be  fully 
coinpetent  to  carry  out  tlie  duties  lusually  appertain- 
ing to  the  respective  offices,  including  those  of  a 
Hackney  Carriage  Ins]iectoi;,aiid  those  specified  in  any 
By-laws  in  force  within  the  Urban  District,  and  aUo 
the  duties  under  the  Dairies,  Cowsheds  and  Milkshojjs 
Order,  the  Factories  and  Worksho,j-)s  Act,  the  Housing 
and  'l"'own  Planning  Act,  and  the  duties  of  Petroleum 
Inspector,  &c. 

The  area  of  the  District  is  alvout  1,179  acre.s.  with 
about  5  miles  of  roads,  and  a  population  of  7,577.  The 
]\fain  Boads  are  not  under  the  Council's  jurisdiction-. 

.\pplicants  nuist  lie  i)rei)ared  to  spend  their  whole 


time,  if  appointed,  in  the  duties  of  their  office. 
Private  practice  might  bo  allowed  with  spec-ial  leave 
of  the  Council.  Tlie  sviccessful  candidate  will  be  re- 
quired to  give  the  usual  ))ond,  the  in-eniiiim  on  which 
will  be  paid  by  the  Council,  and  to  enter  into  a 
written  agreement  with  the  Council. 

Applications  (endorsed  "  Surveyor  "),  stating  age, 
exjierience,  and  salary  required,  with  copies  of  not 
less  than  three  recent  testimonitils  (which  will  jiot  be 
returned)  as  to  character  and  competency,  must  be 
made  in  candidate's  own  handwriting,  and  sent  so  as 
to  reach  the  undersit^iu-d  not  later  than  the  8th  day 
of  January,  1917. 

Canvassing  Mcmbors  of  the  Council  will  di.scpuilify. 

Note. — The  sahiry  at  present  authorised  by  the 
Lociil  Government  Board  for  Insjiector  of  Nuisances 
■is  ClO'i. 

(By  iirdi-r  (if  the  Council) 

AKTHUl;,  .VTKINSON,  Junr.. 

.\.-ting  Clerk. 

Public  Offices, 

Cheriton.  Keiil,  (3,2<M) 

THOROUGH    OF    DONCASTER. 

-*-'  WATERWORKS   DEPARTMENT. 

The  Corporation  invite  ;i))plications  from  suitable 
persons  for  the  position  of  Chief  Water  Inspector. 
The  appointment  is  a  peiiiiauent  one.  Salary  at  the 
late  of  £150  ])e-r  annum. 

Particulars  of  duties  can  l.r  obtained  from  the 
undersigned,  to  wIhmii  applications  myst  be  delivered 
not  later  than  the  lirst  post  cm  Monday,  the  -Sth 
.(aiuiary.  1917,  ciulor.sed  '■  Chief  Water  inspector, V 
and  whicli  are  to  be  accoin]Kinied  liy  cojiies  of  not 
iiKirc  than  three  recrnt  testimonials.  Canvassing  will 
be  a  disquali'fic.-ition. 

R.  E.  FOBD. 

Artiu-    Watrr   Engineer. 
Mansion  House. 
Doncaster. 

December  l'l'.   Hllli.  (.■?,21.')) 


"DOllOrcll     OF     .MIDDLETON. 

-*-*      TEMPORARY    BOROUGH   SURVEYOR. 

Q'he  Town  Council  invite  applications  from  Sur- 
veyors cxjierienced  in  the  work  of  ix  Municipal  body, 
and  ineligible  for  military  jjervice,  who  are  i>repared 
lo  devote  whole  or  part-time  service,  and  take  control 
of  the  Surveyor's  Department  of  the  Corjioration 
(luring  the  jieriod  of  the  war. 

Sealed  ajiplications.  stating  age,  qualifications  and 
experience,  whether  ftu'  whole  or  jiart  time,  and 
salary  required,  together  with  copies  of  three  recent 
testimonials,  endorsed  "  Siirveyor."  should  be 
addressed  to  the  undersigned,  and  delivered  not  later 
than    l.-itb  .hiniiaiy.   1!II7. 

.1,   1',   \VAI..MSLEY, 

Town   Clerk. 

Town   Hall, 

Middlelcii.  LiiMo.  '  (.3,2IG) 


SECRETARY.— City  I'lngineer  desires  the  tempo-* 
rary  services  ot  .i  Secrettiry  experienced  in  all 
departineiits  of  Secretarial  work,  .good  organiser, 
stenographer,  and  tyi>ist  ;  experienced  in  the  nomen- 
clature and  routine  of  a  Municipal  Engineer's  De- 
■|iaitmeiit.  or  equivalent  work,  and  not  liable  to  naval 
(ir'niilitary  service.  -\|iplications  must  be  in  candi- 
date's handwritin.i;.  accompanied  by  references  or 
enpies  only  of  testimonials;  state  desired  salary,  and 
when  duties  can  be  comnienced. — Address  to  Box  No. 
1.598.  office  of  The  Suiivkvoe.  24  Bride-lane,  Fleet- 
street,  E.C.  ,  (3,217) 


TENDERS   WANTED. 


SOMERSET   COUNTY   COUNCIL. 

^  TENDERS   FOR   STEAM   ROLLING. 

Tenders  are  invited  for  Steam  Rolling  and  Scarify- 
ing on  Main  Boads  in  the  Long  Ashton  Division 
during  the  year  ending  31st  March.  1918. 

S|iecifii.^itious  and  Forms  of  Tender  may  be  obtained 
from  the  imdersi.sned.  to  whom  Tenders,  endorsed 
■■  Steam  Rolling."  nnist  be  delivered  not  later  than 
20th  January.  1917. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

GORDON  R.  FOLLAND. 

.\etiug  Cotuity  Surveyor. 

Wells.  Somerset. 

December.  ItllG.  (3,211) 


M.    '^"*^ 


TD  The  Surveyor  and  municipal 

1  engineer 
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